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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1o (Qu3MKe Ha YpOBHE OCHOBHOIO oOwIero oOpa3oBaHUs
COCTaBJIeHA Ha OCHOBE IOJIO)KEHUN W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTelIbHON NpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepanbHON pabodeil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Conepxanue mnporpamMmbl 10 (DU3MKE HANpaBleHO Ha (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaroIIMXCS M OpPraHU3alui0 H3yYeHUs
¢u3MKkn Ha AEATeTPHOCTHOW OCHOBE. B mporpamme mo (u3uKe YYHTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTro mpeamera B peanmsanuu Tpeboanmii PI'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pe3ysibTaTaM 00yUYeHHMs, a TaKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00IIET0 00pa3oBaHUsI.

[Tporpamma 1o (u3HKe ycTaHaBIMBAET paclpesiesieHne yaeOHOro MaTepurana
1o rojgam oOyueHus (Mo Kiaccam), mpeaiaraeT MpUMEpHYIO MMOCIeI0BAaTeIbHOCTD
U3YyYEHHUsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs NPEIMETHOrO COJAEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢u3uke paszpaboTaHa C LETBI0 OKa3aHUA METOAUYECKOM
MIOMOIIHM YYUTEIIO B CO3/IaHUN pabodeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®dusrka sBIAETCS CUCTEMOOOPA3YIOLIUM JJII €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (DHU3UUYECKOM
reorpaduell, BHOCHT BKJaJ B €CTECTBEHHOHAyYHYI0 KapTHHYy MHpa,
NpefoCTaBIsieT HamOoyiee SCHbIE OOpa3lbl MPUMEHEHHWS HAyYHOTO METO/a
MO3HAaHMsI, TO €CTh CIIOCO0A MOJIyYE€HUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJIaBHBIX 337ad (PU3UYECKOro OOpa30BaHUSA B CTPYKType OOILEro
o0Opa3oBaHUsl COCTOMT B (POPMUPOBAHHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpeca K HayKe Y 00y4JaronuXcs.

Nzyuenne @u3ukun ©Ha 0a30BOM ypOBHE MPEANONAracT OBJAJCHHUE
CIEIYIOMUMHA KOMIIETEHTHOCTSIMH, XapaKTEpHU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb!

e HAy4YHO OOBSCHSATH SIBJICHUS;

e OILICHUBATh U NIOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATh  JaHHbIE H  HCIONb30BaTh  HAYYHBIC
JI0Ka3aTeNNbCTBA IS MOJTyYEeHUS BEIBOJIOB.

[lenn wu3yuyeHus QU3MKM HaA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenojgaBaHusi ydueOHoro mnpenmera «®dusuka» B
oOpa3oBaTenbHbIX Opranum3zanuax Poccuiickoit ®enepanuu, pean3yoNUX
OCHOBHBIE 00IIe00pa3oBaTeabHbIe MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM



Komnernn Munncrepersa npoceienust Poccuiickoit @enepanuu (MpoToKoi OT 3
nexadpst 2019 r. Ne [1K4BH).
Hesu uzydyenust GU3NKU:

NpUOOpETeHUE WHTEpeca W CTPEeMJICHUS OOYydJaloIUXCsS K HAyYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/E NO3HaHUs U (pOpMUPOBAHUE
UCCIIEIOBATENIBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;
(opMHUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoOBaHUE TPEICTABICHUNA O PONM (U3UKHU HOJS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXKHBIX  cdepax  Oymymien
npo(heCcCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K
JanbHeneMy o0y4eHHIO B 5TOM HaIlpaBJICHUU.

JIocTHKEHHME 3THX IeJIed MporpaMMmbl M0 (M3MKE Ha YPOBHE OCHOBHOTO
o01ero 06pazoBaHus 00ECIeYUBACTCA PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

NpUOOPETEHUE YMEHUHN OMUCHIBATH U OOBIACHATH (DU3UUECKUE SIBICHUS C
UCIOJIb30BaHUEM MOJIYUYEHHBIX 3HAHU;

OCBOCHME METOJOB PEUICHUS MPOCTEMIIMX pacUETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM (bu3nYecKux MOJIeNEeH, TBOPYECKUX U
PaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOaTh MPUPOIHBIC SIBICHUS U BBIMIOJIHATH OIBITH,
1aboparopHble  pabOThl M SKCIEPUMEHTAJIBHBIE HCCIENOBAaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OocBOeHHE MPUEMOB paboThl ¢ mHpoOpMaleld (HU3NIECKOTO COACpPKAHMUS,
BKJItOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTHKCHHUSIX (DU3HUKH, aHATHU3 U
KPUTHUYECKOE OLICHMBaHNE UH(POpMALUY;

3HAKOMCTBO €O c(hepamu podecCUOHANBHOMN J1eATENbHOCTH, CBA3aHHBIMU
¢ (U3MKOH, W COBPEMEHHBIMM TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3HUUECKON HAYKH.

Ha uzydenne ¢uszuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCa 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEINIO), B 8
Kiacce — 68 yacoB (2 yaca B Henelno), B 9 kimacce — 102 4gaca (3 gaca B HEJEMIO).

[Ipennaraemserii B mporpaMmMe mo (pusuke mnepedeHb J1ad0paTopHBIX padoT H
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YIUTEIb JAesIaeT BEIOOP MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHAYAIBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CUcKa SKCIEPUMEHTAIbHBIX 3aJJaHuM, MpeajiaraéMbIX B paMKax
OCHOBHOT'0 T'OCYJIapCTBEHHOT'O YK3aMeHa 1o (PU3uKe.



COAEPKAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKAKILEro MUpa.

@usuka — Hayka o mnpupone. fABneHusa npuponbl. PHU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenUUUHbL. M3mepenue ¢usznueckux BennuuH. Duzndeckue
npudopsl. [TorpemHocTs n3mMepennii. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢usuka u Japyrue eCTeCTBEHHbIE HAyKW M3Yy4aloT MPUPOIY.
EcrecTBeHHOHAy4YHBIM METOJA MO3HAHUS: HAOIIOJICHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIXKEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpavuu.

1. MexaHuueckue, TEIUIOBbIe, JJEKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
SIBIICHHSL.

2. ®usnyeckue NpubOOPHI U MPOLEypa MPSIMBIX U3MEPEHHU aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomost u onvimol.

1. OmpenaeneHue MCHBI ACICHAS IIIKAIBI U3MEPUTETHLHOTO MPUOOpa.

2. H3mepeHue pacCTOAHUN.

3. U3mepenune 06bEMa KUJIKOCTH U TBEPIOTO TEIA.

4. OnpezneneHue pazMepoB MajbIX TeIL

5. VM3MmepeHue TeMreparypbl MpU TOMOIIM >KUIKOCTHOIO TEPMOMETpa M
JaTYuKa TeMIepaTyphl.

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE T'MIOTE3bI: NAIBHOCTh MOJETA
nIapuKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJbIIEe BHICOTA
ycCKa.

Pa3znen 2. [lepBoHavajibHbIe CBeIeHUSI 0 CTPOCHHUHU BellleCTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJNbl, WX pa3mepbl. OIbITHI,

JIOKA3bIBAIOIINE THUCKPETHOE CTPOCHUE BEILIECTBA.

JBrwxkenue dactull BemiecTBa. CBsI3b CKOPOCTHM JBUWIXKEHHUS YacTHUI[ C
TeMmneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumopaeicTBue yacTHI]
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBS3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX M MX aTOMHOMOJCKYJISIpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

JHemoncmpayuu.

1. HabGmrogeHue 6poyHOBCKOTO IBHKEHUS.



2. Habmonenune muddysum.
3. HaGmonenne  siBneHuil,  OOBSACHSIOMIUXCS ~ MPUTSHKCHUEM WM
OTTAJIKNBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJB30BAHHEM

dotorpaduii).
2. OnbIThI IO HAOTIOACHUIO TETVIOBOTO PACIIUPEHUS Ta30B.
3. OnbITBI O OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO IPUTSIKEHUSI.
Pa3nen 3. /IB:KeHHe U B3aUMO/ielicTBHE TeJl.
Mexannueckoe JBHXEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SBnenne wHepruu. 3aKOH MHEpUMHU. B3anmoAeHCTBUE TeNl Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BbEMa BellecTna.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tenl. Cuia ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuwibl ¢ MOMOIIbIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUa
TskecTd. CHiTa TSKECTH Ha Ipyrux Itanerax. Bec tema. HeBecomocTs. Cnoxkenue
CWJI, HaPABJIEHHBIX MO OJHOW mpsiMol. PaBHoaeicTByromas cuwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOA. TpeHre B IPUPOJIE U TEXHUKE.
Jemoncmpavuu.
1. HabGmrogeHne MeXaHUYECKOTO IBHXKECHHUS TEa.
2. H3MepeHne cKopoCcTy NPSIMOJIMHENHOTO ABUKEHUS.
3. HaOmtonenue siBieHuss MHEPIUU.
4. HaOmomeHnre n3MEeHEeHHSI CKOPOCTH TIPH B3aUMOICHCTBUH TE.
5. CpaBHEHHME MacC MO B3aUMOJACHCTBUIO TEIL.
6. Cl0KEeHHUE CHUJI, HAIIPABIICHHBIX IO OJHOMN MPSIMOM.
Jlabopamopnvie pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapUKa B KUJKOCTH,
MOJIEITN DJICKTPHIECKOTO aBTOMOOMIISI M TaK Jajiee).

2. Ompepenenrie CpeIHE CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPIOTO Tea.

4. OmbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTshKeHHs (nedopmanuu)
NPY>KUHBI OT TIPUII0KEHHOM CHUIIBI.

5. ONBITHL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBiieHue TBEPABIX TeJ, KUIKOCTEN U ra3oB.



JaBnenue. CrnocoObl yMEHbIIEHUSI M YBEIMYEHUS AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIEHHA raza oT o0béMa, Temmeparypsl. llepemaua naBieHHs
TBEPJIBIMUA TEJIAMH, XUIAKOCTIMU M Tazamu. 3akoH Ilackana. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TJIyOWHBL. ['HMapocTraThyeckuii
napajgokc. Coobmraromuecs cocyapl. [ mapaBmudeckne MeXaHU3MBbI.

Atmocdepa 3emsin U atMocdepHoe napineHue. [IpuynHBI CylIeCTBOBaHUS
BOo3aylHOW o6osouku 3emau. Onbir Toppuuemnu. M3mepenue atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOr0 JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpeHns aTMOC()EPHOTO TABICHHUS.

JelicTBue KUIKOCTHA U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.
3aBHUCUMOCTbD JABJIEHUSA I'a3a OT TEMIIEPATYPBIL.

Ilepemaya naBineHUs KUIKOCTBIO U Ta30M.

CooOmiaromuecs cocypl.

['mppaBnuueckui mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO AaBICHUSI.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TE€JIa ¥ IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IUIaBaHMs TEJ: TUIABAHUE WIIN MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHre  BBITAJIKMBAKOUIEH  CHJIBI, JEHCTBYIOLIEH Ha  TEO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CUIIBI, JENCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa TMOrpyXKEHHOU B
YKUJKOCTb YaCTH TEJIA U OT IIJIOTHOCTH JKUJIKOCTH.

5. KoncrtpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOOKH U
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Pazgea 5. PaboTa u MOIIHOCTH. JHEPrusi.

Mexanuueckast pabora. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJIOK, HAaKJIOHHAas IIOCKOCTh. IIpaBumio

paBHOBecHsl phruara. llpuMeHeHue mpaBuja paBHOBECHs phlyara K OJIOKY.
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«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass odHeprud. KuHeTndeckas M NOTEHUHMAIbHAs SHEPIHs.
[IpeBpalieHre OTHOTO BH/IA MEXaHUYECKOW DHEPTUM B APYTrOi. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomot u onvimol.

1. Ompenenenue paOOThl CHIIBI TPEHUS MPHU PABHOMEPHOM JIBM)KEHUH Teja

10 TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBanue yciiOBHM PaBHOBECHS pblyara.
3. Usmepenue KIIJ] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKoHA COXpaHEHUSI MEXaHUYECKON YHEPTHUU.
8 KUIACC

Pa3zneu 6. TenuioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUUECKOW TEOPUU  CTPOECHUS
BelecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Mopgenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBOMCTB T'a30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJSIPHO-KMHETHUECKOW TEOPHH.
CMaunBaHMe U KalWULIPHBIE sBICHUS. TeIIoBOE paclulupeHUe U CKaThe.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHYKEHUS
yacTull. BHyTtpeHHsisi 3Heprus. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEPIHH:
Terronepeaaya 151 COBEpLICHNE paboTHI. Buner TEIUIONEPEAAYH:
TEILIONIPOBOJAHOCTh, KOHBEKIIUs, U3Iy4YCHHUE.

KonnuectBo Temnotel. YenbHas TEMIOEMKOCTh BeLECTBa. TemniooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y IEJbHAS TEIUIOTA ILIABJICHMUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenme. Kunenume. YnmenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUSL.

BrnaxxHocTs BO3ayXa.

OHeprus TOIUIMBA. Y JeNbHas TEMIOTA CTOPAHMSL.

[Tpuniunel pabotsl TemmoBeix npurareneét KIIJ[ TeroBoro nBuratens.
TenoBble IBUraTeIn U 3aIIATa OKPYKAOLIEH CPE/bL.

3aKOH COXpPAaHEHHMS U NPEBPALLICHUS JHEPTUH B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO JBUKCHHUS.



Ha6nronenue nuddysun.

Habmronenue spineHnii cMauyMBaHUs U KalTWJLISIPHBIX SBJICHUM.

Ha6nroaenue TermoBoro pacimpeHus TEl.

W3meHenune naBiieHUs Ta3a MpyU W3MEHEHHH 00bEMa M HarpeBaHWUU WIIH

OXJIKICHUH.

[IpaBumna u3mMepeHus TeMIepaTyphl.

Buasr Teronepenaym.

OxJtaykIeHue Py COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH paOOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMUHbBIX BEIIIECTB.

11. HabmoneHue KuneHusl.

12. HabGnrogeHme mocTOSTHCTBA TEMITEpaTyPhI IPH TUIABJICHUH.

13. Moeny TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnvie padbomost u onvimol.

1. OmnbITH MO OOHAPYKEHUIO ACHCTBUSI CHII MOJICKYJISIPHOTO TIPUTSKCHHUSL.

2. OmBITHI IO BEIPAIMBAHUIO KPUCTAILIOB TIOBAPEHHOM COJIM HJIH caxapa.

3. OmpITHI IO HAOMIOACHUIO TEIUIOBOTO PACIIUPEHHS T'a30B, KUIKOCTCH U
TBEPABIX TEIL.

4. OmpenencHue JaBJICHUSI BO3ayXa B OAJUIOHE IIMPHIIA.
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OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JABJICHHS BO3yXa OT €ro
00BbEMa U HarpeBaHUS UIIH OXJIAXKICHUS.

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUAKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPBHI.
7. Habnronenne w3MeHeHMs] BHYTPEHHEM OSHEpPrUM Tella B PE3yJibTare
TEIUIONepeaun ¥ pabOThl BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEUIMBAHUHU XOJOJHOU M

ropstue BOJIBL.

9. OmpezneneHue  KOJIMYECTBA  TEIUIOTHL, TMOJYYEHHOTO  BOJOM  MpH

TEIJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

10. Onpenenenre yaeabHON TEINTOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIIapeHHUsl.

12. OnpeesieHne OTHOCUTENBHON BIaXKHOCTH BO3AyXa.

13. OnpeneneHue yaeabHON TeIIOThI IIABJICHUS JIbJA.

Paznen 7. JjiekTpuUeCcKHe M MATHUTHBIE SIBJICHUSI.

Onektpusanus Tea. JIBa poaa 3IEKTPUYECKUX 3apsAnoB. BzammoneiicTeue
3apsoKeHHbIX Teln. 3akoH KyioHa (3aBUCMMOCTh CHJIBI  B3aMMOJEHCTBUS
3apSYKEHHBIX T€J OT BETUYUHBI 3apAJI0B U PACCTOSHUS MEXKY TEJIAMH).

Onekrpudeckoe mnose. Hanpsx€HHOCTh anexTpuyeckoro mnons. [IpuHiun
CYINEPHO3UINH FTEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsifl.
Crpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUYECKOrO TOKa (TEIUIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUSCKHUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas  menb. Cujga  Toka.  DJIEKTPUYECKOE  HaNpsKEHHE.
ComnpoTuBiIeHHE NMPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHME BEHIECTBA. 3aKOH OMma
IS yyacTka uenu. [locnemoBarenbHoe U napauieibHOE COSTUHEHNE MPOBOIHUKOB.

Pabora ® MONIIHOCTH »dJNEKTpUYECKoro Toka. 3akoH Jhxoyns—JleHna.
DJIEKTPUYECKHE LIEH U MTOTPEOUTENN dIICKTPUIECKON dHEpTruH B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTositHHBIE ~ MarHuThl.  B3auMoOJeMCTBHE  MHOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe 1ojie. MarHuTHoOE 1oJjie 3eMJId M €ro 3HA4YCHUE IS KU3HU Ha 3eMii€.
OnbiT  Opcrena. MarHuTHOe TII0J€  AJIEKTpUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO T10JIs1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. MCmonb30BaHHWE SIEKTPOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SABneHne 3JIeKTPOMAarHUTHOM MHAYKUuU. [IpaBuino Jlenna.
DJIEKTpOreHeparop. Croco0br MOy YCHUS AJIEKTPUYECKOMN SHEPTUM.
DJIEKTPOCTAHITUN HAa BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Jemoncmpavuu.

DJleKTpuU3alus Tell.
JIBa posia 3JIEKTPUYECKHUX 3aPSAI0B U B3aUMOICUCTBUE 3aPSIKEHHBIX TEJL
Y CTPOMCTBO U IEUCTBUE AIEKTPOCKOIIA.
DJIeKTpoCTaTUYECKasT UHAYKIIHS.
3aKOH COXpaHEHMS JICKTPUUECKUX 3apsI0B.
[IpoBOHUKY U TUIICKTPUKH.
MoenupoBaHr€e CUITOBBIX JINHUW JIEKTPUYECKOTO MOJIA.
M cTOYHHUKHM MOCTOSTHHOI'O TOKA.
JIencTBUS AIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B JKHJIKOCTH.
. 'a30BBIl pa3ps.
. I3mMepenune cuiibl TOKa aMIIepMETPOM.
. I3mepenune 31eKTpruIeCKOro Hanps>KeHUsI BOJIbTMETPOM.
. PeocTart 1 Mara3uH conpoTHBIICHUI.
. B3aumoaencTBre NOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHU pa3/IeJICHUS TTOJTOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaennpoBaHre€ MarHUTHBIX MOJIEW TOCTOSTHHBIX MAarHUTOB.

OmnebIT Dpcrena.

MarauTHoOe nojie TOKa. DJIEKTPOMArHur.

JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb IOCTOSIHHOT'O TOKA.

HccnenoBanue siBACHUS 3JIEKTPOMArHUTHOM MHYKIIUH.

OnbiThl Papajes.

3aBUCUMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBCHUSI.

DIIEKTPOreHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimol.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OneITBl TO HAONMIONEHWIO DBJEKTPU3AIMK  TeJl WHAYKIMEH W TIpu
COMPUKOCHOBCHHH.

UccnenoBanue nAEUCTBUS HIEKTPUYECKOTO TOJII HA MPOBOJHUKA U
JTUDIIEKTPUKH.

COopka 1 mpoBepKa padOTHI JEKTPUICCKOH IETH MTOCTOSTHHOTO TOKA.
W3mepenne u peryanpoBaHUE CHITBI TOKA.

N3mepenre u peryaupoBaHue HAMIPSKCHISL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PEIUCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIIEKTPUUECKOTO
COTIPOTUBJICHUS TPOBOJHUKA OT €r0 JJIMHBI, IJIOMATH TOMEPEIHOTO
CEUYCHHS M MaTepuara.

[IpoBepka mpaBuiia CIIOXKEHUS HANPSHKEHUM TPH  IOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ISl CHJIBI TOKAa TMPU IMAPAUICITLHOM COSAUHCHUH
PE3UCTOPOB.

Omnpenenenne padOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsKEHUS Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS IIOCTOSTHHBIX MAaTHUTOB.
N3ydyenre MarHMUTHOTO TMOJIA  TOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00BbETMHEHUH U Pa3/ICIICHUN.

WccnenoBanue qeiCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKM C TOKOM KM MarHuTa OT CHJIBI TOKa W HAaIlpaBJICHUsS TOKa B
KaTyIIKe.

18. M3yueHue 1eicTBUSI MArHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.

19. KoHcTpynpoBanue v u3yueHue padoThl JIEKTPOIBUTATES.

20. 3mepenne KI1JI anekTpoaBUrateibHOM yCTAaHOBKHU.

21. OOBITBl IO HWCCIEIOBAHHUIO SIBJICHUSI DJIEKTPOMATHUTHOW WHIYKIIHU:
VCCIICIOBAHUE W3MEHEHHUM 3HAYCHUS W HAIpaBJICHUS HWHIYKLIHOHHOI'O

TOKA.
9 KVIACC

Pasznen 8. Mexannuyeckue siBJICHUS.

Mexanndeckoe aBwkeHue. MarepuanbHass Touka. CucremMa orTcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOI0 JBHKEHHA. PaBHOMEpHOE MpPSMOJMHENHOE
nBrkeHue. HepaBHomepHOe npsiMonuHENHOE IBHKeHUE. CpenHsas U MTHOBEHHAs
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBHKEHHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMOJIMHEHHOe aBmxkeHue. (CBoOogHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBHXKEHUE N0 OKpyxkHocTu. Ilepuoa u yactora oOpaleHMUsL.
JIunenHas u yriioBasi CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Iepseiit 3akoH HertoroHna. Bropon 3akoH Herotona. Tperuit 3akoH HproToHa.
[IpyHIMI CynepHO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujia TPEHUS CKOJIbKEHUs, CUila
TPEHUS MOKOsI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHS. YCKOPEHHE CBOOOJHOTO
naneHus. JBwxenne muranetr BOKpyr Cosuma. IlepBasg xocMmuueckas CKOPOCTS.
HesecoMocTh 1 eperpysku.

PaBHOBecue matepuanbHOM TOUKU. AOCONOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmmynsc tena. M3MeHeHne uMmirynbca. MIMmynasc cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE IBUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa cuil TSKECTH, YIPYTOCTH,
TpeHus. CBA3b 3HEpruu u pabotsl. [loTeHnnanbHas SHEPrus Teja, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiIM. [loTeHIInanpHast SHEpIusl CKaTol NpykuHbl. Knnetnueckas
sHeprus. Teopema 0O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPTUHU.

JHemoncmpayuu.

1. HaOmroneHne MexaHMUECKOro ABMKEHUS T€la OTHOCUTENIBHO Pa3HbIX T

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE MyTe W TPACKTOPHUM JBWXKEHHS OJHOIO M TOrO XK€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIIMHENHOTO IBUKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGmoienne qBrxeHNs Teja 1Mo OKPYKHOCTH.

Habitoienne MexaHMuecKUX sBJICHUH, IPOUCXOAIINX B CUCTEME OTCUETA
«Temexxka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCHUTENFHO KabuHeTa GU3HKH.

3aBHCUMOCTh YCKOPEHHS TeJla OT MACChl TeJa U JCHUCTBYIOLIEH HA HETO
CHJIBL.

Habmoienne paBeHCTBa CUJI TPH B3aUMOJICHCTBUH TEIL.

N3meHenue Beca Tena npyu yCKOPEHHOM JABUKEHUN.

Ilepemaya nmmysbca Npy B3aUMOJECHCTBUU TEIL

[IpeoOpazoBaHus SHEPTUU IIPHU B3aUMOIECHCTBUU TEN.

CoxpaHeHHe UMITyJIbCA ITPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITyJIbca IPH a0COIOTHO YIIPYTrOM B3aUMOICHCTBUU.
HabGumoienne peakTHBHOTO JIBHYKCHUSI.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MTPH CBOOOTHOM A ICHUH.
CoxpaHeHHEe MEXaHNYECKOM SHEPTUU IIPH JBHKEHUU TEJIA MO IEUCTBUEM
IPYKUHBL

Jlabopamopnvie padbomost u onvimol.

1.

KoHcTpynpoBanue TpakTa Jjsi pa3roHa M JajbHEHIIEro paBHOMEPHOTO
JBIDKEHUS IIAPUKA WA TEIICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUSI OpyCKa WM JBHXKCHUS
HIapyKa o HaKJIOHHOM IIOCKOCTH.

OnpeneneHre yCKOpPEHHUsS Tejla MPU PABHOYCKOPEHHOM JBUKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TMYTH OT BPEMEHH INMPU PABHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TPU PABHOYCKOPEHHOM JBMXKEHUU 0€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCSATCS KakK psAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MMPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT  CHUIBI
HOPMAaJILHOTO JaBJICHUSI.

Onpenenenre k03P GUIIMEHTA TPEHUS CKOIbKEHUS.

Omnpenenenue >k€CTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBIKCHUU Teia
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTBl  CHJIBI  YIPYIOCTH MpU  MOABEME TIpy3a C
WCII0JIb30BaHUEM HETIOJIBHYKHOTO U TTOJABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKoHa COXpaHEHUS YDHEPTUM.

Pa3znen 9. Mexannueckue KoJjieO0aHusi U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKN KOJICOAHUH: TIEPUOI,
4acToTa, aMIUIUTYy1a. MaTeMaTu4ecKuil U NpyKUHHBINA MaaTHUKHU. [IpeBpaiienue
DHEPIUH MPH KOJIeOATSIHPHOM JIBUKESHUH.

3aryxaromue ~— KojeOanms.  BeiHYXAeHHBIE ~— KoneOaHusa.  Pe3oHaHc.
Mexannueckne BOdHBI. (CBOMCTBA MEXaHWYECKHMX BOJIH. [IpomosbHbBIE U
MOINEepEeYHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHCHMUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TeJ€, CEUCMUUYECKHUE BOITHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOHa. OTpakeHue 3Byka. MH(Ppa3Byk u
yIIbTPa3BYK.

Jemoncmpavuu.

1. HabGmonenue komeGaHMii Ten IMOJ JACHCTBHEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU 1 Ha TIPY)KUHE.

HabOmroneHue BIHYKICHHBIX KOJICOaHUH U pe30HaHCca.

Pacnpoctpanenue npogoJibHBIX U MOMEPEYHBIX BOJIH (Ha MOJICIIH).

Ha6nronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUUYECKHI pE30HaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHrie dYacTOTBI H TEepHoja KoJeOaHWH MaTeMaTHYECKOTO
MasiTHUKA.
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2. Omnpepenenrie 4aCTOThI U NEPUO/IA KOJIEOAHUN IPYKUHHOTO MASITHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH Mepr0ia KOieOaHUM MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnepgoBaHue 3aBUCUMOCTH NIEpHOIa KOJIeOaHUI PY>KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTHU NEPUOJA KOJEOAHUN Tpy3a, MOJABEHIEHHOIO K
HUTH, OT Macchl rpysa.
6. OnbITBl, JIEMOHCTPUPYIOLME  3aBUCUMOCTh  Ilepuojia  KojeOaHUil
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs: CBOOOHOTO TaICHUSI.
Pazges 10. D1eKTpOMArHuTHOE 1OJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHWTHbIE  BOJNHBL. ~ CBOWCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »JIeKTpOMarHUTHBIX BOJIH. Mcmosib30BaHHE
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



DJIEKTpOMAarHuTHas npupoja ceera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBONCTBa ANEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomost u onvimol.

1. M3yyeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOMIBHOTO

tenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBass  mopmenbp  CBeTa. HUcrounnku  cBera. [IpsimosiHEHOE
pacnpoctpaneHue cBeta. 3atMeHust Connua u JlyHel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [lomHoe BHyTpeHHEe
OTpakeHue cBera. lcmonp30BaHHWE TIOHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom mywedt B JsmH3e. Onruueckas cucrema (Qoroamnmnapara,
MUKpOCKOTIa M Teneckorna. ['ma3 kak onrTuueckas cucrteMa. binmzopykocTth u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. Onbitel Herlotona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(ncnepcus cBera.

JHemoncmpayuu.

[IpsiMonMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Toyyenue u3o0paxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue cBera.

OnTU4ecKni CBETOBO/I.

Xox nyueit B coOuparoiei JIMH3e.

XO0J1 1ydeu B pacCenBaIOLIEH JIMH3E.

[Tomydenne n300paskeHUi ¢ TOMOIIBIO JTNH3.

[Tpuniun nevictBust poroanmnapara, MUKPOCKOIA U TEIECKOTIA.

10. Mopens riasa.

11. Paznoxenue 6e1oro cBeTa B CIIEKT.

12. [Tonydenue 0enoro cBeTa Mpu CI0KEHUHU CBETA Pa3HbBIX IIBETOB.

Jlabopamopnwie padbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPa)KE€HUs CBETOBOIO Jiyda OT yIJja
najicHusl.

2. M3ydeHue xapakTepUCTUK U300paKeHUs MPEIMETA B IIJIOCKOM 3€pKaJie.

3. HMccnenoBanue 3aBUCUMOCTH yIJla PEJIOMJICHUSI CBETOBOIO JIyda OT yrIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».
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4. Tlomydenne n300pa>keHU# ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BL.
Omnpenenenre HOKYCHOTO paCCTOSHUS U ONTHYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OIBITHI IO PA3JIOKEHHUIO OETIOTO CBETA B CIIEKTP.

7. ONOBITHI IO BOCTIPUSITHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUM Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3pen 12. KBanToBLI€E SIBJICHHA.

OmnsiTel Pesepdopna u mmanerapras monenb atroma. Moxens atoma bopa.
Hcnyckanue u noriomenue ceeta atomom. KBanTel. JIMHENYaThIE CIEKTPBIL.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HykionHas wMogens aromHoro sjapa. HW3ortonsl. PagmoakThBHBIE
npeBpaiieHus. [lepuon monypacnaaa aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsAI0BOIO M MAacCOBOTO YHCEL.
DHeprusi CBs3M aTOMHBIX saep. CBsA3b Macchl M SHEpPru. Peakuuu cUHTE3a U
nenenus saep. ctounuku sneprun ConHua U 3BE3.

SAnepnass sHeprervka. JleMCTBUS paguOAKTHUBHBIX H3IYYECHHM HA IKUBbBIC
OpraHU3MBL

Hemoncmpayuu.

1. CHoekTpbl U3Ty4E€HUS U HOTJIOIEHHUS.

2. CrHekTpsl pa3IuyHbIX Ta30B.

3. CoekTtp Bozmopoa.

4. HaOmronenue TpekoB B kamepe Buiibcona.

5. Pabota cu€Turika HOHU3UPYIOUTUX U3ITYYCHUN.

6. Peructparust u3nmydeHus: IpUPOIHBIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamopnvie pabomot u onvimol.

1. HabGnrogeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE YHEPIUU YACTHULIBI 110 TOPMO3HOMY

nyTH (1o gotorpadusim).

3. W3mepenue paainoakTUBHOIO (pOHA.

IHoBTOPUTEJIHbHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINKA MOYJIb MIPEAHA3HAYEH ISl CHCTeMaTH3alluu
U 0000mIeHHS  TPEAMETHOrO0  COJEPKAHWsT W OMbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYECHUHU BCEro Kypca (PU3MKHU, a TaK»Ke JJIsl MOJATOTOBKU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy T0 (Qusuke a1 oOydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy M3ydyeHUU JAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS JOCTUKEHUE MPEIAMETHBIX U
METANpeJMETHBIX ~ TUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHms, (popmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOECHHE HAyYHBIX METOJOB HCCIEHOBAHUS



SIBIICHUM TPUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHSIMH OOBICHATH (PU3HUCCKHEC
SABJICHUS, NPUMEHSA I[OJIyYCHHBbIE 3HAHUSA, pellaTh 3aJa4yd, B TOM YHUCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTep TAHHOTO pasjesia pean3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
IpeyIaraeTcs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBICHATH
(dbuzuYecKue SIBICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEIHEBHON KU3HU;
UCIIOJIb30BaTh HAyUYHbIE METOJbI UCCIICIOBAHUS (PU3UUECKUX SIBIICHUM, B TOM
YyuUCIIe 11 IPOBEPKU TUIIOTE3 U MOJIIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEE BAKHBIX JOCTHKEHUNW COBPEMEHHBIX
TE€XHOJIOTUH, HAITIPUMED, MTPAKTUUECKOTO UCIIOIb30BAHUSA PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUS BCEX U3BECTHBIX BUOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IHNPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HByLIGHI/IC (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHbIX
PE3yJIbTaTOB.

B pesynbrare nzydenusi Gu3NKM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS

y oOyuaromierocst 0yyT copMUpOBaHbl CIAEAYIOIIUE JTUYHOCTHBIE PE3YJIbTAThHI B
YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON
(u3NYECKOi HayKH;

- IIEHHOCTHOE OTHOIICHHUE K JOCTIKCHHUSIM POCCUICKUX YIEHBIX-(DHU3HKOB,

2) rpasKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN
buzukwy;

- OCO3HAaHUE BAXHOCTH MOPATBHO-3TUYECKUX TPUHIIUIIOB B JACSATEILHOCTHU
Y4YEHOTO;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS:

- BOCHPUSITHE ICTETUUECKUX KauyecTB (PU3NUECKOW HAYKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 IIO3HAHMS:

- OCO3HaHHME LEHHOCTH (U3NUYECKOM HAyKHM KakK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWW, BaXKHEHIIEH COCTaBIISIOLIECH
KYJIbTYPBI;

- pa3BUTHUE HAy4YHOM JIIOOO3HATEIBLHOCTU, MHTEpPECAa K HCCIIEI0BATEIIbCKON
NEeSATEeIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSl H IMOIUOHAJIBHOTO0 0JIATONOTY UM
- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBUi OE€30MaCHOTO TOBEACHHUS Ha
TpaHCIIOPTE, HA JOpOrax, C AJICKTPUYCCKUM M TEIJIOBBIM OOOpPYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHUPOBAHHOCTh HaBbIKa pedieKcuu, MNpPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TAaKOT'O ke MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIUTAHMS:

- aKTMBHOE Yy4YacTHE€ B pPEIICHUM MPaKTHUYECKUX 3aJad (B paMKaxX CEMbH,
00pa3oBaTeNbHON OpraHW3alWH, TOpoJa, Kpas) TEXHOJOTHUYECKOW U



COIMATBHON HAIIPaBICHHOCTH, TPEOYIOMNX B TOM YHCJIE  (PU3HUECKUX 3HAHMUIA
- IHTEpeC K MPAKTUISCKOMY U3YUSHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTHY€CKOr0 BOCIIUTAHMS:

- OpHEHTAIMSl Ha MPUMEHEHHWE (PUBMYECKUX 3HAHUW I pelieHus 3a7ad B
00JacT OKpY’KaroIiedl cpeapl, IUIAHUPOBAaHUS TIOCTYMKOB M OICHKHA WX
BO3MO>KHBIX TTOCJICACTBUN JUISI OKPYKAIOIIEU CPEIBIL;

- OCO3HaHHWE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX IMPOOJIeM M IMyTeH uX
pELICHHUS;

8) amanTranum K HU3MEHSAIIMMCH YCJIOBHSM COUUAJIBHOW M NMPHUPOAHOM
cpeasbl:

- TMOTPEOHOCTh BO B3aMMOJICHCTBUM TIPU BBINOJHECHUU MCCIICIOBAaHUNA U
MPOCKTOB (HU3UYECKON HAIPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
ApYyTux,

- TIOBBIIIEHUE YPOBHA CBOECH KOMIIETEHTHOCTH Y€pE3 MNPAKTUYECKYIO
JICSATCIbHOCTD;

- TOTpeOHOCTh B ()OPMHUPOBAHNN HOBBIX 3HAHHH, B TOM YHUCIEe (DOPMYITHUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O QU3UIECKUX 00BEKTAX U SBICHUIX;

- OCO3HaHUWE NePUITMTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH B 00JIacTH
buzukwy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B MIPHOOPETECHUN HOBBIX (PM3UYCCKUX 3HAHUM;
- CTpEeMJICHHE aHAIM3UPOBATh U BBISABIIATH B3aMMOCBS3HU MPUPOBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

- OLEHKa CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOLIYK Cpenxy,
BO3MO’KHBIX TJ100aJbHBIX ITOCJIEICTBUI.

METAIIPEJMETHBIE PE3YJIbTATBI

B pe3ynbTaTe OCBOEHHUsSI TporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO

oOmiero oOpa3zoBanusi y odoydaromerocst OyayT copMUpOBaHbI MeTanpeAMeTHbIE
pe3yJabTaThl, BKIIOYAOIINE T03HABATEIbHbIE YHUBEPCAIbHBIE YUeOHbIC ACHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHbIE  Yy4eOHBIE  JEHCTBUS,  PETYJISITHBHBIC

yHUBEpCaIbHbIC yUeOHbIE T1CUCTBUSI.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruueckue aeMcTBUs:

e BBUIBIISITh W XapaKTEpPU30BaTh CYIIECTBEHHBIE IMPU3HAKH OOBEKTOB
(s1BIICHMIA);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS IS
0000111eHHs 1 CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBSI3M MPH U3YYCHUU (PUZNIECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOABI C HCIOIb30BAaHUEM JI€AYKTUBHbBIX
U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTATh THIIOTE3bl O B3aMMOCBS3AX
(bU3NYECKUX BEJIIMYNH,;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemieHusT y4eOHOW (PU3NUIECKOM
3a7aun (CpaBHEHUE HECKOJBKUX BAapHAHTOB PEIICHHUs, BHIOOp HamOomee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBblie uccieaoBaTe/IbCKHeE 1eHCTBHUA:

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHHUS;
IPOBOJUTH M0 CAMOCTOSITEIBHO COCTABICHHOMY ILJIAHY OIBIT, HECIOKHBIN
¢u3nyecKuit IKCIEPUMEHT, HEOOINBIIOEe HCCIeI0BaHNE (PUIUIECKOTO
SIBJICHUSL,

OLICHMBATh Ha NPUMEHUMOCTb U  JIOCTOBEPHOCTh HH(pOpMaLMIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yabTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, OIIBITA, UCCIICJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHeWIIee pa3BUTHE  (U3NYECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEIOJI0KEHNS 00 UX Pa3BUTHUHU B HOBBIX
YCIIOBUSIX U KOHTEKCTAX.

Padora ¢ undopmanueii:

NPUMEHSTh Pa3TUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPHU MOUCKE U
otbope mHGOPMAIMK WIM JAaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MH(GOPMAIIHIO
Pa3IMYHBIX BUIOB M (GOPM MPEACTABICHHUS;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANIbHYIO (opMy mpejcTaBiICHUS
uHpopMallUu W WUIIOCTPUPOBATH pElIaeMble 3aJladyd  HECJIOKHBIMU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMH.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IlCﬁCTBHSI:

B X0Jie OOCYXJEeHHMS Yy4eOHOTO MaTrepuaja, pe3yJIbTaTOB J1abopaTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJIEH, HAIICJICHHBbIC Ha PEIICHHE 3aJa4d M IOJJIep)KaHHE
OaroxeaaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXIEHUA C CYXKICHUSIMH JAPYTUX YYaCTHHKOB
Jajora, 00HaApPYKMBATh Pa3IMUUE U CXOCTBO MO3UIIHM;



BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NIPEACTABISITh PE3YIbTATHI BHIIOJHEHHOTO (PU3NYECKOTO OTIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh W HWCIOJNb30BaTh  IMPEMMYIIECTBA  KOMAaHJIHOM U
WHANBUAYyAIIbHON pabOThl MpU PEIIeHWH KOHKPETHOW (U3HYECKOM
pOoOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JEUCTBUSA
no e€ JOCTHXKEHHIO: paclpelessTh pPOJu, OOCYXJIaTh MpOLECChl U
pe3yiabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKUX JIFOCH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUras KAaU€CTBEHHOIO pe3yibTaTa Mo
CBOEMY HAIPABICHUIO M KOOPAUHUPYS CBOM JEHUCTBHUS C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PeI‘yJISITl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzanus:

BBISIBJISITh MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIHNX
JUI pelieHUs PU3NUYECKUX 3HAHUIL;

OpPHUEHTHPOBATbCA B  PA3IWYHBIX MOAXOJAaX MPUHATHS  PELICHUH
(MHOUBUYaJdbHOE, MPUHATUE PEIIECHUS B TpyNIe, NPUHATHE pEHICHUN
TPYIIOi);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelIeHUs] (PU3NYECKOH 3a1aun WK
IUIaHA HCCJIEZIOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPeAJiaraéMble BAPUAHTHI PEILICHU;
JIeN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILLCHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbIA MHTEJJIEKT:

JABaTh JICKBATHYIO OLICHKY CUTYyallMy U MPEIaraTh IjlaH €€ N3MECHEHHS,
OOBSICHAT, TPUYUHBI  JTOCTIDKEHUS  (HEHOCTIDKEHHUs)  PE3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM UHWCIE B XOJ BBIIOJHEHUS
(U3NYECKOro  HUCCIEJOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIIUXCS CHUTyalllii, YCTAaHOBIECHHBIX OINUOOK,
BO3HUKILIHX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBHSIM;

CTaBUTh ceOs Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOopa WM JUCKYCCHU
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
pU3HaBaTh CBOE MPABO Ha OIMMOKY NPU peHIeHNH PU3UIECKUX 3a/1a4 UIH
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



NPEAMETHBIE PE3YJIBTATDI

K koHity oOyuenus B 7 kjiacce mpeIMETHbIC PE3yJIbTaThl HA 0230BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:

UCIIOJIb30BaTh  TIOHSTHS:  (U3MYECKHE W  XUMUYCCKHC  SBIICHUA,
HAOIOICHUE, JKCICPUMEHT, MOJENb, THIOTe3a, CIUHUILI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHHS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUXKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJMHENHOE), TPACKTOPHUSI, PAaBHOICHCTBYIOIIAS CUIIa,
nedopmarus  (ympyras, IIacTHYECKas), HEBECOMOCTh, COOOIIAIONTUECS
COCY/IbI;

paznuyath aBieHus (Auddy3us, TEIUIOBOE JIBMKEHHE YaCTHI] BEIECTBA,
PaBHOMEPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBIXKCHHE,  HHEPIUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3AKPEIUIEHHOM OCHIO
BpallleHUs], TIepeada AaBieHUs TBEPIABIMU TEIaMU, KUJIKOCTIMU U Ta3aMH,
atMoc(epHOe MaBieHHE, ITUIAaBaHHWE TEJ, MPEBPAIICHHUS MEXaHUYECKOU
DHEPTUHU) MO OMUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHHHA B
OKpY)KaloleM MHpEe, B TOM 4HCIIe (Pu3ndecKkue SBICHHS B TPHUPOJE:
NpUMEpBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM W HEXKUBOMU
NpUPOJIC, NCUCTBUE CHUJIbl TPEHUS B TPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOro JaBJICHUs HAa KUBOW OpraHu3M, IUIaBaHUE PHIO, phlYaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yUCOHYIO,
BEIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECCKUX SIBICHHI,
OMHCHIBATh W3YUYEHHBIE CBOMCTBA TeNl M (DU3UYECKUE SIBJICHUS, HUCIIONb3YS
dbusnueckue BeTuYnHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tena,
cuila  TpeHwus, JaBieHue  (TBEpAOro  Tena, OKUAKOCTH, rasa),
BBITAJIKMBAIOIIAs] CUJIAa, MEXaHW4Yeckass paboTa, MOIIHOCTh, IJICYO CHIIBI,
MOMEHT CHJIbI, KOI(D(PUIIMEHT TOJE3HOTO JEUCTBUS MEXaHHU3MOB,
KUHETUYEeCKasi W TOTCHIMalbHAs SHEPrus), MpPU ONHUCAHUU MPABWIHHO
TpakTOBaTh  (PU3WYECKUNA  CMBICT  HMCHOJB3YEeMBIX  BEIMYHMH, HX
0003HAUCHUS W CAWHUIBI (PU3NYECKHX BEIWYWH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU BEJIUYMHAMH,
CTPOUTH IpaPUKU U3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYUH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJIb OJHOM MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUiIoO paBHOBeCUs pbryara (0J0ka),



«30JI0TO€ TIPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOU
SHEPruM, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa M
3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAYKEHHUE;

OOBSCHATH (PU3MUECKHE SBICHHS, TIPOIECCHl U CBOMCTBA TEIl, B TOM YHCJIE
U B KOHTEKCTE€ CHUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTMYECKHX IIAaroB ¢ OMOpPoil Ha 1—2 M3yYeHHBIX CBOMCTBA (HPU3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumars pacdy€THhe 3amadud B 1—2 JIEUCTBUS, HCIIONB3Ys 3aKOHBI M
dbopMynibl, cBsi3bIBatONME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaln3a
YCJIOBUS 33/1a4 3aIIUChIBATH KPATKOE yCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYJBl U MPOBOJAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO PpELIUTh MpPU T[OMOIIH
($u3NYECKUX METOOB, B ONIMCAaHUM MCCIIEA0BAaHUS BBIACIATh IPOBEPSEMOE
OpeanoyiokeHue  (TMHoTesy),  pa3iauyaTb U HHTEPHIPETHPOBAThH
NOJIYYEHHBIA pEe3yJbTaT, HAXOAWTh OIIMOKKM B XOAE ONBITA, JEJIaTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;

IPOBOJAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHHM WIH
duznyeckux CBOMCTB Tell: (dbopMynupoBaTh IIpOBEPsIEMbIE
IPEIOJI0KEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUs,
3aIMChIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL,

BBITIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACCHl TEIa,
o0béMa, CHIBI W TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX H
nupOBbIX MPUOOPOB, 3alUCHIBaTh IIOKa3aHHUS IPUOOPOB € YUETOM
3a/IaHHON a0COJIFOTHON MOTPEITHOCTH U3MEPEHUI;

IPOBOJIUTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETUYHHBI OT
JIPYrol € HCHOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIKYLIErOCs Tejla OT BPEMEHU JBWXKEHHUs Tela, CHUIIbI
TPEHUs CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAINA COIPUKOCHOBEHHUS TEJ, CUJIBI
YOPYTOCTH OT YJUIMHEHHS! MPYXKUHBI, BBITAJIKHUBAIOMIEH CHIIBI OT 00BbEMa
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOMHBI, HA KOTOPYIO MOIPYKEHO TEJIO, YCIOBUMA
IUTaBaHMsI TEJl, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIeays MPEeAIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE



NPEUIOKEHHBIX Ta0NHIl U TpadUKOB, JENaTh BHIBOABI MO pPe3yJabTaTaMm
UCCIIEI0BaHMUS,

IPOBOJAUTH KOCBEHHBIE H3MEPEHHUS (PU3NUYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CUja TPEHUS CKOJIBXKECHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIONIAs  CWjia, JICWCTBYIOIIas  Ha
HOrpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ICHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEeAys NpPEeNIOKEHHOW HWHCTPYKUUU: MpH
BBITIOJTHEHUH HW3MEPEHUIl COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUEHNE UCKOMOW BEJTMYHHBI,

coOroAaTh npaBuia TEXHUKUA 0€30IaCHOCTH U padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIOIINECsS COCYAbl, OapomMerp,
pBIYar, MOIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIMNbBI JEUCTBUS U3YYEHHbIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM 4HCIE:
NOJIINITHAKN, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUNH Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOW HACOC, aPEOMETP), UCTIONB3YS 3HAHHUS
0 cBOMCTBax (PU3NYECKUX SIBICHUNA U HEOOXOAWMBbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HMH(OpPMALMIO O  MpPUMEPAX)
PAKTHYECKOTO HWCIMONIB30BaHUs (DU3MYECKHX 3HAHWNA B TOBCETHEBHOM
KU3HU 1 oOecrieueHus: 6€30MacHOCTH MPHU OOpallleHUuu ¢ mpubdopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/10pOBbSI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpee;

OCYLIECTBIISATh OTOOp MCTOYHMKOB HHpopMmManuu B UHTepHere B
COOTBETCTBUH C 33J]aHHBIM MTOMCKOBBIM 3aPOCOM, Ha OCHOBE MUMEIOIIUXCSI
3HaHUA © TyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHUKOB BBIIEIATH
UH(POpPMAIIMIO, KOTOpas SBISIETCS HPOTUBOPEUMBOW WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUN HAay4HO-TIOMYJISPHYIO
JAUTEpaTypy (QU3MYECKOTO COACpXKaHUsS, CIPABOYHBIE MaTepuabl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpaTKUE MUCBMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAUU (PU3UIECKOTO COACPkKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ylbTaTax MpPOEKTOB
WK y4eOHBIX WCCIEAOBAHUN, TPH OSTOM TPAMOTHO HCIIOJIb30BATh



U3YYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUM paclpeneisaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUM C TIOCTAaBICHHBIMHU 3a/JadaMu,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JEUCTBUM, aJIeKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JI€ATEIbHOCTh  TIPYIIbl,  BBICTpaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniry oOyuenus B 8 kiiacce mpeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

UCITIOJIB30BATh MOHATHSA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTALIMYECKUE U
amMopHBIC TeNa, HACBHIICHHBIH W HEHACHIIICHHBI TMap, BIAXKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHsS S3HEpPrus, TEIUIOBOW JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsijl, SIEKTPUUECKOE IMOJIE, MPOBOAHUKU
Y TUDJIEKTPUKH, IIOCTOSIHHBIN 2JIEKTPUYECKANA TOK, MATHUTHOE I10JIE;
pasnuuath SIBICHUS (TEIJIOBOE pacIIMpEeHHE U C)KaThe, Tellonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAIIMJULIPHBIE SIBJICHUS, HUCHApEHHUE,
KOHJIEHCAlUs, IUIABJIEHWE, KpUCTAIM3alus (OTBEpAEBaHUE), KUIICHUE,
Teruionepeaaya (TemI0npOBOJHOCT, KOHBEKIHS, U3ITy4YEHHE),
ANEKTpU3aLUs TN, B3aUMOJIECUCTBUE 3apsi/iOB, ACHCTBUS JIEKTPUUYECKOTO
TOKa, KOpPOTKOE€ 3aMbIKAHHME, B3aMMOJCHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHuTHasi UHTyKIHUs)
0 ONHCAHUID KX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKUX  SBICHHHA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPHUPOAE:
NOBEPXHOCTHOE HATSXKEHUE U KalWUIApHBIE SBJICHUS B MPUPOJE,
KpUCTalIbl B mpupoje, uznydeHue CoiiHLaA, 3aMep3aHue BOAOEMOB,
MOpCKHUE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, HHESI, CHEra, 3J1EKTPUUECKUE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nojie 3eMiM, Apeid MOIrOCOB, POJIb MATHUTHOIO MOJS Ui KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISATh CYIIECTBCHHBIE CBOWCTBA (MPHU3HAKH) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SBJICHUS, UCTIONb3YSI
¢u3nyeckue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHAsg TEIUIOEMKOCTh BEILECTBa, YJIElbHAas TEIJIOTa
IUTaBIICHUS, yJeJbHas TEIIoTa MapooOpa3oBaHus, yAENbHAs TEIUIoTa
CrOpaHMs TOIUIMBA, KOA(PQUIMEHT TMOJIE3HOI0 JEHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJBbHASI BIAXXHOCTHh BO31yXa, AJIEKTPUYECKUHN 3apsif,
CUJla TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, CONPOTUBIICHUE IPOBOIHUKA,
yIEIbHOE  CONPOTHBIIEHHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKa), IMpPU ONUCAHWU TMPABWIBHO TPAKTOBAThH
(bu3NYECKUN CMBICT KCIIOJIb3YEeMbIX BEIWYWH, 0003HAUYCHUS W €IUHUIIBI
(¢u3nYeCKUX BEJIWYUH, HAXOAWUTh (POPMYJbI, CBSA3BIBAIOIIME JaHHYIO
(uU3NYECKyI0 BEIMYHMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3NYECKUE SBICHUS W TPOIECCHI,
WCIIOJNb3Ys OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KNHETUUYECKON TEOPUH
CTPOCHHS BEIIECTBA, MPUHILIMII CYyNEepPIO3UIUHN TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juid yyacTKa LIeTH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMSA DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alHCHIBATh €r0 MaTeMaTHYECKOe
BBIPA)KCHHUE;

OOBACHATH (U3UYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluil IPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH
NPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYeCKUX
iaroB ¢ omnopoi Ha |—2 W3y4EeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHHIA,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2-3 JEHCTBHS, MCIOJb3Yys 3aKOHBl H
(GopMyIibl, CBsi3bIBarOLME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHUS 3a/1a4d 3aIUCHIBATH KPATKOE YCIOBUE, BBIABILITH HENOCTATOK
JaHHBIX ISl pELIeHWs 3a7add, BbIOMpaTh 3aKOHBI U (POPMYIIHL,
HEOOXOauMbIe AJii €€ pelIeHHs, MPOBOAUTH pacuy€Thl U CPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
(U3UYECKUX METOJO0B, MCHOJb3Yys ONUCAHUE HCCIEIOBAHMS, BBIJIEIAThH
IIPOBEPSAEMOE  MPEIIIOIOKEHUE, OLCHUBATh IMPABUJIBHOCTH  IOPSAIKA
IIPOBEJCHUS UCCIIE0OBAHUsA, J€1aTh BBIBOJIBI;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
(¢u3znyecKuX CBOWCTB TN (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00bEéMa, TeMrepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAaHUS H
HarpeBaHusi TMPU M3IYUYCHUH OT LBETa H3Iydaromied (MOrJIonaroiiei)
IIOBEPXHOCTH, CKOPOCTb UCIIAPEHUs BOJABI OT TEMIIEPATyphl KUIKOCTH U
IUIOIIAAA €€ IIOBEPXHOCTH, DJIEKTpHU3allks Tel U B3aUMOACHCTBUE
JJEKTPUYECKUX 3apsANOB, B3aMMOJCUCTBHE TOCTOSHHBIX MAarHuTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHWTOB, JIEUCTBUSA
MAarHuTHOI'O II0JI Ha IIPOBOJAHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUIATENII MOCTOSHHOIO TOKa): (POopMyIHpoBaTh
IpOBEpsiEMbIE MPEANON0KEHHUS, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBOJBL;
BBIIIOJIHATh ~ MPSAMbBIE  WU3MEPEHHS  TEMIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAINpSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UUECKMX BEIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIOTHOM MOIPEUIHOCTH;
MIPOBOIUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJAHOU (PU3MUECKON BETUIHHBI OT
IpPYro C HCIOJBb30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOMIAAX IONEPEYHOTO
CEYECHUS U YAECIBHOIO COMPOTUBIICHUS BEIIECTBA IIPOBOIHNKA, CUIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HANpsSHKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEOBATENbHOTO UM  IMAPAJUIEIbHOIO  COEIUHEHUU
IPOBOJHUKOB): IIJJAHUPOBATh MCCIEAOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINOJHATh WM3MEpPEHUs, Cilenysl MpeJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BHUAE TaOmul U TpaduKoOB,
JieaTh BBIBOJII 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJUTh KOCBEHHBIE HW3MEPEHHS] (PU3MUECKUX BeJIWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBICHUE TMPOBOAHHKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IUIAHUPOBATh W3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJENysl IPEIJI0KEHHONM WHCTPYKLHMH, U
BBIYHCIIATH 3HAUCHUE BEJIMYMHBI;

coOroAaTh mpaBuia TEXHUKHA 0€30MacHOCTH IIpU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHIMUNBI JEWCTBUS HU3YYEHHBIX HNpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OmUcaHus (B TOM YMHCIE:
cUCTEMa OTOIUIEHHS] JIOMOB, TUTPOMETp, NapoBas TypOHWHA, aMIEpMETp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW HHEPIUH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHbIEC AMEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
IPEIOXPaHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSIHHOIO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAaX (DU3MUECKHUX SBJICHUH U HEOOXOAHMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEpPUTEIbHBIC
npuOopbl O CXeMaM M CXEMaTHMYHbIM PUCYHKaM (KUAKOCTHBIH
TEPMOMETP, TEPMOC, TNCUXPOMETP, TMIPOMETP, ABUIATENb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl SJIEKTPUUYECKHUX
Hernen ¢ nocaeoBaTeNIbHbIM U NapaJljIeIbHbIM COCIMHEHHEM JJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOIUTH  NPUMEpPHl  (HAXOAUTh HHDOpPMAIMIO O  MpUMEpPax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3NUECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MpU 0OpallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3J0POBbS WU COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;

OCYIIECTBIISATh MOMCK HMHGpOpMauuu (U3MUECKOTO COJAEPKAHUA B
WHTepHeTre, Ha OCHOBE HMEIOLIMXCS 3HAHUW M MNYyTEM CpaBHEHUS
JIOTIONTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH MH(MOpMaIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HETOCTOBEPHOU;
UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUN HAay4HO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXKaHUs, CIPABOYHBIE MaTepuasbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3MaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUS,
0000mmasi wH(OpPMAIMI0O W3 HECKOJbKHX HMCTOYHHUKOB (DH3UICCKOTO
COJIEp)KaHUs, B TOM 4YHCIE MYOJIMYHO TMPEACTaBIATh PE3yJbTaTh
IPOEKTHOM WJIM HCCIEN0BATENbCKONW AESITENbHOCTH, TIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBI MOHATUHHBIA ammapar Kypca (U3UKH,
COTIPOBOXKAATh BHICTYIJICHHE MTPE3EHTAIINEH;

IpU BBITIOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IPOLECCOB paclpeiesaTh OOA3aHHOCTH B TIpPYyNIE€ B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Jla4aMM, CJIEIUTh 32 BBINOJHEHUEM IJIaHa JEHCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JeSTENbHOCTD TPYIIIbI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIty oOyueHus B 9 kJiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJI30BaTh IMOHATHA: CHUCTEMa OTCY€Ta, MaTepuajgbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAaHWYECKOIO ABWXKEHUS, Jedopmanus
(ynpyrasi, mjiacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTENBHOE YCKOpPEHHE,
HEBECOMOCTh M IMEperpy3ku, LEHTP TAKECTH, aOCOJIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO Tesla, PAaBHOBECHE, MEXAHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(pPa3ByK M YIbTPa3BYK, JIIEKTPOMArHUTHBIC BOJIHBI,
IIKaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAalbHO30PKOCTH,
CHEKTpPbl UCITyCKaHUS U TMOIJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHUs,
W30TOIIBI, IEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKCHHE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIDKEHHE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JABMKEHHUE IO OKPY’KHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTUBHOE JABMKEHUE, KoJeOaTelbHOE JBI)KEHUE (3aTyXarouyue M
BBIHY’KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHENHOE PACHPOCTPAHEHHUE, OTPAKEHUE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yioKeHHEe OEJIOro CBETa B
CIIGKTP H CIOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpyXaromeM Mupe (B TOM duciae (U3NYCCKUE SBICHUS B TPHUPOJE:
MPUJIUBBI U OTJIMBBI, ABMKEHHE TIaHEeT COTHEYHON CUCTEMBI, pEAKTUBHOE
JBU)KCHHE JKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, LYHAMHU, DOXO0, LBETa Tell,
OTNITHYECKUE SBJICHUS B TMPHUPOJIC, OMOJOTHUECKOE IEHCTBHE BHIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO HW3JIYYCHHUH, €CTECTBCHHBIN
PaIMOAKTUBHBIN (DOH, KOCMHUYECKHUE JIy4H, PAJUOAKTUBHOE H3IyUYCHHE
IPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX M3JIyYCHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO 3aJauy B
y4eOHYI0, BBIJCISTh CYIIECTBCHHBIC CBOWCTBA (NMIPU3HAKH) (U3HUCCKHUX
SIBIICHUI;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (HU3UUECKHUE SBJICHUS, UCIIONb3YS
dbu3nueckue BENUYUHBI (CpelHsii W MIHOBEHHAas CKOPOCTh Teja IMpHU
HEPABHOMEPHOM JIBMKCHUH, YCKOPECHHUE, MEPEMEIICHUE, IyTh, YIJIOBas
CKOpOCTh, CHJIAa TPEHMS, CUJA YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPEHUE
CBOOOJHOTO TMajJCHUsl, BEC Tejla, HUMIYJIbC Tela, HWMIYJIbC CHUJIbI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrusi Tela,
IIOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, MOTECHUHUAIbHAS JHEPIUsl CHKATOU
MPYKXUHbI, KUHETHYECKAs OJHEPrus, IIOJHAS MEXaHU4eCKasi HHEeprus,
MIEPHOJT M 9acTOTa KOJICOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUSI CPE/Ibl), MPU ONMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
0003HauUCHUS W E€AUHUIBI (DU3NYECKUX BEJIMYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BEIMYMHY C IPYTUMHU BEIIMYWHAMH,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIECCHI,
VCIIOJIb3YSl 3aKOH COXPAHCHUS SHEPIrUM, 3aKOH BCEMHUPHOIO TITOTEHU,
MPUHIMIT CYNEPIO3UIAN CWJI, NPUHLOMUI OTHOCUTENbHOCTH [ amumed,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHUS WMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aPs10BOr0 U MaCCOBOI'0O YUCEI



IpU SACPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUCBIBATh €M0 MaTEMATHUECKOE BBIPAKECHUE;

OOBACHATh (U3UYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpPOM Ha 2—3 WU3YyYEeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3adaud (OMMparoIIMecs Ha cucTeMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (HOPMYJIbI, CBS3BIBAIONINE (PU3NICCKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3allMChIBaTh KpPaTKOE
YCIJIOBUE, BBISBIATh HENOCTAIOIINE WM M30BITOUYHBIE JIaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE TSl PELICHUs, MPOBOIUTH PACUETHI U
OIICHWBATh PEATUCTUYHOCTh TMOJNYyYEHHOTO 3HAa4YeHHs (U3UYECKOM
BEJIMYUHBL;

pacrno3HaBaTh MPOOJEMBl, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
($u3NYECKUX METO/IOB, HCHOJIb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IpOBEpSIEMOE TPEIINONOKEHNE, OIEHUBATh MPABWIBHOCTh TOPSAKA
NPOBEJCHUSI  WCCIICJIOBAHMsS, JIeJaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
(¢u3nyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXpaHEHUS HSHEPTUH, 3aBUCUMOCTb MEpHOJa KOJIeOaHW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE pacpoCTpaHEHUE CBETA,
pasiokeHue Oenoro cBera B CHEKTP, U3yUyEeHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOICTB H300pa)kK€HUs MpeAMETa B coOMparouieil
JuH3e, HAOIIOJEHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3ITydeHUs):
CaMOCTOSITEIbHO ~ COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0Opy/sOBaHus, ONUCBIBAaTh XOJ] ONbITa M  €ro  pe3yibTarthl,
(opMyIMpPOBATH BBIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX MU3MEPEHUMN, OIpPEeIIsis
CpemHee 3HaueHHEe H3MepsieMOld BenuYHHBI ((OKYCHOE pacCTOsSHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba M3MEPEHHS
(M3MEepUTENBHOTO MPUOOpa);

OPOBOANUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
UCTIOJB30BAaHUEM TPAMBIX HM3MEPEHUN (3aBUCHMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHHWH 0€3 HaudaldbHOW CKOPOCTH, MEpHojaa
KOJIe0aHUN MaTeMaTHYEeCKOr0 MasTHUKA OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpaXKeHMsI CBeTa OT yIia MaJEHUs M yIria IpeJoMJIEHUs OT yria



najicHus): IUIAHAPOBATh HCCIEIOBAaHUE, CAMOCTOSTEIHHO COOHMpaTh
YCTaHOBKY, (UKCUpPOBATh Ppe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
bu3nUecKuX BETWYMH B BUJEC TaOnuil U rpaduKOB, JeNaTh BBIBOJBI IO
pe3yibTaTaM UCCIICIOBAHNUS,

MPOBOJUThL KOCBEHHBIC W3MEPEHUS (U3UICCKUX BEIUMYHH (CpeaHSsS
CKOPOCTh M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JIB)KCHUH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs, KECTKOCTh MPYXUHBI, KOIPHUIIUECHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIMHOCTh, YacTOTa M
Nepuosl KOJICOAHW MaTeMaTHYeCKOTO | TMPYKHHHOTO MAasSTHUKOB,
onTHYecKass cuja coOuparomiedl JIMH3bI, PagUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh HM3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHHUS, CIEIys MPEI0KEHHON WHCTPYKIIUU, BBIYUCIISATH
3HAUEHWE BEIMYMHBI U aHAJTU3UPOBATH MOTYYEHHBIC PE3yJIbTAThHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHHUI;

coOJTr0/1aTh MpaBUiia TEXHUKHU 0€30MaCHOCTHU MPHU padboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKM WM3YYCHHBIX (PU3HUCCKUX MOJICIICH:
MaTepHabHAas TOYKAa, a0CONIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHAas MOJENIb aToMa, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHUCaHWS (B TOM YHCIIE:
CIIUJIOMETP, MaTYUKH TIOJIOKCHHUS, PACCTOSHUS M YCKOPCHHS, paKeTa,
9XOJOT, OYKH, Mepuckomn, Qoroanmapar, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOIb3ysS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHMM U HeoOXoaumble (HUMUYECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3yUYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB M TEXHOJOTMYECKUX ITPOILIECCOB
Opy pelieHUH YYeOHO-IIPAKTUYECKUX 3a7ady, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300PKEHUM B TNIOCKOM 3€pKajie U COOUpAaroIeH JIMH3E;
NPUBOANTh  TMPUMEPHl  (HAXOOWTh  HWHPOPMANMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MpU OOpallleHuu ¢ MpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3/0pOBbsi M COOJIOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPY’KAIOIIECH CpeIe;

OCYIIECTBIATh TMOUCK HWHGOpMAIMK  (DU3UIECKOTO COACp)KAaHUA B
HuTepHeTe, caMOCTOSATENHHO (DOPMYITUPYS ITOUCKOBBIN 3aMPOC, HAXOAUTh



NyTH ONpPEAENICHHs IOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMAaLMU Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAay4HO-TIOMYJISPHYIO
JAUTEepaTypy (QHU3MYECKOTO COACpXKaHUs, CIPABOYHBIE MaTepuabl,
pecypcebl cetu HTepHET, BiIaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTb COOCTBEHHBIEC MUCBMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
UHPOpMAIlMU U3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOIO COAEpIKaHUs,
nyOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BaThb  HM3YYECHHbBIN
NOHSTUMHBIN ammapaT HM3y4yaeMoro pasjeia (QU3MKU U CONPOBOXKIATH
BBICTYIUICHHE TIpe3eHTauueil ¢ yd4é€ToM OCOOEHHOCTEN ayauTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IIVNTAHUPOBAHMUE

7 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB 4 TeM (uudposbie)
KouTpoabH IIpakTHyeck
n/n NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThbI
pecypchbl

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY’KAIOIIEro MUpa

1.1 dusnka - Hayka o IpupoIe 2 bubmorexa HOK
’ Y PHpOZL https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
1.2 o 2 1
HBHHICCKUC BETIHIHHET https://m.edsoo.ru/7f416194
1.3 EctecTBEeHHOHAYYHBIA METO/] IIO3HAHUS 2 1 bubmmorexa [IOK
’ Y 8 https://m.edsoo.ru/7f416194
Hroro no paznemny 6

Pasznen 2. [lepBoHayajibHbIe CBeJIEeHUSI 0 CTPOEHUHU BelleCTBA

2.1 CtpoeHue BeliecTBa 1 bubmmorexa [OK
’ p B https://m.edsoo.ru/7f416194
) JIBr>KEeHME U B3aUMO/ICVCTBUE YaCTHLL ) 1 bubnuotexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 rperaTHbIE COCTOSHUS BEUIECTBA hitps://m.cdsoo.rw/7f416194
Hroro no pazneny 5
Paznen 3. JIBu:keHne M B3aUMOo/ielicTBHE TeJl
3.1 Mexanunueckoe OBUKEHUE 3 Bubmorexa OK
https://m.edsoo.ru/7f416194



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

bubmuorexa [JOK

32 Hrepuns, macca, I10THOCT? 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cruna. Buaet o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [asnenue. [lepenaua naBneHus TBEpABIMU 3 bubmuorexa [JOK
’ TEJIaMH, )KUIKOCTSIMH 1 Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 5
JlaBIICHHE XKHKOCTH https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
43 A 6
TMOCHEpHOE JaBICHHE https://m.edsoo.ru/7f416194
44 JelicTBHE )KUAKOCTH U ra3a Ha IOrpyKEHHOE 7 3 bubnuotexa [JOK
’ B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. PaGora 1 MOIIHOCTH. DHeprust
bu6mmoreka [IOK
A P 1
> 460Ta 1 MOLUHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
32 Hpoctsie MexaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
33 Mexariieckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/1e/ioB U TeM uuppoBbIe
Ne /i P Kounrpoabh IIpakTHyeck (uacpp )
NMporpaMmbI Bcero o0pa3oBaTre/ibHbIE
ble padoThI ue padboTbl
pecypchbl
Pa3nen 1. TensioBble siBJIeHUS
1.1 CtpoeHnue 1 CBOWCTBA BEIIECTBA 7 bubamorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmotexa [IOK
1.2 Teruioseie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3jnen 2. DnekTpuyecKkue U MATHUTHBIE SIBJICHUSA
71 DIIeKTpUYECKHE 3aps/bl. 3apsKEHHBIE Tea 7 1 bubnuorexa [JOK
' 1 UX B3aUMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 ITocTOSIHHBIN 3JIEKTPUUYECKUI TOK 20 2 7 hitps-//m.cdsoo.rw/7f4 18 1ce
bubmuoreka [JOK
2.3 MarHuTHBIC SIBJICHUS 6 1 1.5 hitps:/m.odsoo.rw/7f418 Lce
bubmuoreka [JOK
24 EKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHUe pa3aeioB U TeM nu¢poBLIe
Ne /i P Kounrpoabh IIpakTHyeck (uacpp )
NMporpaMmbI Bcero o0pa3oBaTre/ibHbIE
ble padoThI ue padboTbl
pecypcsbl
Pasznea 1. Mexanundeckue IBJIeHUSA
L1 Mexannueckoe ABHKEHUE U CIIOCOOBI €0 10 1 bu6mmoteka [IOK
’ OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 40
Pasznea 2. Mexannueckune KoJie0aHus U BOJHDI
bu6mmotexa [IOK
2.1 Mexannueckue Kojeda 7 3
NAHITCCIHT KOJCOaHIT https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 MexaHuueckre BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiiekTpoMarHuTHoeE 10Jie H 3JIEKTPOMATHUTHbIE BOJIHbBI
11 DIEeKTpOMarHuTHOE N0JIE U 6 ) bubnuoreka [HOK
’ DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



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

bubmuorexa [JOK

4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 hitps://m.cdsoo.ru/7f41 ada6
bubmuoreka [JOK
42 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps://m.cdsoo.ru/7f41 ada6
43 Paznoxenue 6eroro cBera B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanroBbie siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue 1 norionieHue cBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41 ada6
bubmuorexa [JOK
32 CTpociHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmotexa [IOK
. s 1
33 FICPHPIC peaktii 7 https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 17
Pa3nen 6. IloBTOpUTEIBLHO0-0000 1AM MOY/Ib
6.1 [ToBTOpeHue n 00001IeHUE CONEPKAHUS 9 ) bubnuoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJsmuecTBo yacoB I DJIeKTPOHHbIE
ara
nu@pposbIe
Ne i/ Tema ypoxa Becer | Kourpoabn IpakTHyeck H3yveHH
o0pa3oBaTre/ibHbIE
0 ble padoThI ue padoTbl A
pecypcsl
| ®du3nka — Hayka o npupoje. SIpnenus ) 1Hepens
npuposl. Pu3nvecKue BICHUS ceHTAbBPA
Mexann4deckue, TEIIOBEIE,
1Hepena
2 3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 1
ceHTAbpA
3BYKOBBIC SIBJICHUS
2 HegenA
3 ®u3nyecKue BEINYUHBI U UX U3MEPEHUE 1
ceHTAbpA
VYpok-uccnenosanue "M3mepenne
4 TEeMIIepaTypbl IPHU IIOMOIIN | 1 2 Hepenn
YKUJKOCTHOTO TEPMOMETPA U JaTUUKA ceHTABpPA
TemMieparypbt"
Kak ¢usmuka u npyrue ecTeCTBEHHBIC
HAyK{ U3Y4aloT PUPOTY.
5 EcrecTBeHHOHAYUYHBII METO]T TO3HAHUS 1 3 Hepens bubmorexa OK
y . ’ ceHTAbpA https://m.edsoo.ru/ff09f72a
Onucanune GU3HYECKUX SIBICHUM C
MOMOILBIO MOJIeNEN
Ypok-uccnenosanue "[Ipoepka
6 TUTIOTE3bI: JAIBHOCTh MOJIETA APHUKA, | | 3 Hegena
MYIIEHHOTO TOPU30HTAIIBHO, TEM ceHTAbBpPA
0oJbIIe, 9eM OOJIbIIe BhICOTA MycKa'
7 Ctpoenue BemiecTBa. OMbITHI, 1 4 Hepena bu6nuoreka [JOK



https://m.edsoo.ru/ff09f72a

JIOKa3bIBAIOIIIME TUCKPETHOE CTPOEHUE ceHTAbpA https://m.edsoo.ru/ff09fe0a
BeEIECTBa
8 JIBryKeHHE YacTHII BEIICCTBA 4 nepens bubnnorexa [OK
H Bell CeHTAbpA https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «OMnbITHI 11O
1Hepnens
9 Ha0JII0/IEHUIO TEIJIOBOTO PACIIUPEHUS
OKTAbpA
ra3oBy»
1Hepena
10 ArperaTHble COCTOSTHUSI BEIIIECTBA OKTABPS
B3anmocBs3b Mex 1y cBOMCTBaMU 2 Hepena
BEILIECTB B Pa3HbIX arperaTHbIX OKTABPA
11 COCTOSIHUSIX M UX aTOMHOMOJIEKYISIPHBIM bubmorexa HOK
yp https://m.edsoo.ru/ff0a0378
crpoenneM. OCOOEHHOCTH arperaTHbIX
COCTOSIHHM BOJEI
D Mexanuueckoe nBuxeHne. PaBHomepHoe 2 Hepens bubnunoreka [IOK
Y HEPAaBHOMEPHOE JIBUKECHUE OKTAGPA https://m.edsoo.ru/ff0a05c6
13 Ckopocth. EnuHuIEI cCKOpOCTH S bubmorexa IIOK
p ' p OKTAGPA https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHU IBUKEHUS o Bubmorexa OK
yr P s OKTAGPA https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aKoH HHEPINM. 4 Hepena
P . P bubmuorexa [JOK
15 BzaumopeiicTBue Ten Kak mpuyrHa oKTA6pA
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JBUKCHUS Tl
16 ITnmoTHOCTE BeliecTBa. Pacuer Maccrl 1 4 Hepens bu6mmotexa [IOK
o0BbeMa TeJjia o €ro MIOTHOCTHU oKTAbpA https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabora «OnpenencHue 1 Hepena



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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IIJIOTHOCTH TBépI[OFO TCIa»

HOs6ps

18 Pemenne 3agad no reme "InoTHOCTE 2 HepgenA bu6nuoreka [IOK
BemlecTna" HoABpA https://m.edsoo.ru/ff0al23c¢
Cuna xak xapakTepuCcTHKa 3 Hepens
19 B3auMoeicTBus Tea. Cuiia yrpyrocTu. HosA6pA
3akoH ['yka
JlaboparopHas pabota «13yueHue 3 Hegena
20 3aBUCUMOCTH PACTSKEHUS HoA6pA
(medopmann) Py UHBI OT
MIPUIIOKEHHOM CHJTBI»
4 Hepens
21 SABnenue TaroreHus. Cuna TSHKECTU HOAGPA
CBs13b M@Ky CHUIION TSKECTH U MAcCCOM 4 Hepens
bubmuorexa [JOK
22 tena. Bec Tena. Pemenue 3agad 1mo reMe HoABpA
" " https://m.edsoo.ru/ff0al778
Cua TshKecTH
73 Cuiia TsKeCTH Ha APYTruX IJIaHeTax. 1Hepensa bu6nuoreka [IOK
DU3NYeCKre XapaKTEPUCTUKHU TIITAHET AeKabps https://m.edsoo.ru/ff0al1502
24 H3smepenne cun. Jluaamomer eaen bubnnorexa [IOK
P ' P Aexabps https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh 2 ener bubnnorexa [OK
' Aekabps https://m.edsoo.ru/ff0al778
%6 CroxxeHue IByX CHUJI, HAIPABIECHHBIX 110 2 Heaens bubnnoreka [IOK
OJIHOM IpsIMOM. PaBHOIEHCTBYIOIIAST CUIT Aexabpa https://m.edsoo.ru/ff0ala70
Perrenue 3a1a4 mo Teme 2 Hepensa
27 nekabps

"PaBHonelicTBytOImIAsK CHIT"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHHe CKOJIBKCHUA U TPCHUC ITOKO.

2 HepenAa

bubmuoreka [JOK

28
Tpenue B mpupoae U TEXHUKE AeKabps https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue 3 Hegena
29 3aBUCHUMOCTH CUJIBI TPEHHS CKOJIBKEHUS Aekabps bubnuoreka [IOK
OT CUJIBI JaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COINPUKACAIOIINXCS TOBEPXHOCTEN»
Pemenne 3a1a4 Ha Onpe/ie/IcHAe 3Hepens
30 . N feKabpa
PaBHOAECHCTBYIOIIEH CUJIIbI
Pewenue 3anay no remam: «Bec tenay, 4 EuG 10K
Hegena nonMoTeKa
31 «['paduueckoe n3o00paskeHUE CUI,
& AeKabps https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIEHCTBYIOIIAS CHID)
KonTpomnbHas pabota no Temam:
1 «Mexanunueckoe IBUKEHHE», «Macca, 4 Hepens
IUIOTHOCTBY, «Bec Tenay, «I"paduyeckoe Aekabpa
n3o0paxkenue cuin», «CUItbn
1 Hasnenue. CiocoO0bl yMEHbLICHUS U 2 Hepena bubnuoreka [IOK
YBEJIMYCHUS T1aBIICHUS AHBapA https://m.edsoo.ru/ff0a20a6
34 JlaBiienue raza. 3aBUCUMOCTb JIaBJICHUS 2 Hepena bu6mmoteka [IOK
ra3a ot o0bEma, TeMIeparypbl AHBapA https://m.edsoo.ru/ff0a2376
35 Ilepenaya nqaBneHust TBEPABIMU TEIAMH, 3 Heaens bubnnoreka [IOK
JKUIKOCTSIMU U ra3aMu. 3akoH [lackais AHBaPA https://m.edsoo.ru/ff0a25b0
JlaBneHue B )KUJKOCTH U rase, 3Hepens bu6mmotexa [IOK
36 AHBapA

BBI3BAHHOC HeﬁCTBHeM CHIJIBI TAXKCCTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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Pemenue 3aga4 no teme ((I[aBJ'IeHI/IC B

4 Hepena

bubmuoreka [JOK

37
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» AHBAPA https://m.edsoo.ru/ff0a2826
38 CooOlmaromnuecs: CoCyabl snenens bubmmorexa [IOK
et A AHBAPA https://m.edsoo.ru/ff0a2970
39 TI'unpaBnrueckuii mpecc 1Hepens bubmmoreka IIOK
Ap p despana https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiHEBOM )KUIKOCTHBIN 1renena
HACOC despana
Atmocdepa 3emnn. [IpuanHbn 2 Hepens
41 CYIIIECTBOBAHMSI BO3IYIIHON 000JI0YKH despans bubnuoreka [IOK
3emuti. 3aBUCHMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bsa
JIaBJICHUSA OT BBICOTHI HAJl YDOBHEM MOpS
42 Bec Boznyxa. ATMochepHOe TaBiIcHHe nenen bubmorexa OK
yxa- p bespans https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro TaBieHUs. 3Henens bubnnoreka [IOK
OmneiT Toppuuenu bespana https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(EpPHOTO TaBIICHUS 3 Heaens bubnunoreka [IOK
OT BBICOTBI HaJl YPOBHEM MOPSI bespans https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe 4Hepena bubnnoreka [IOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX bespana https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3a1a4 mo reme "AtmochepHoe 4 Henena
nasieaue" despana
47 JleficTBHE KUIKOCTH M ra3a Ha 1 Hepena bu6mmoteka [IOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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MOTPYKEHHOE B HUX TeJI0. ApXUMEI0Ba mapTa https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabora «OnpenencHue 1Hepena
48 BBITAJIKMBAOILIECH CUJIBI, JICHCTRYIOMICH MapTa Bubnmorexa [IOK
. A IOt https://m.edsoo.ru/ff0a33fc
Ha TeJO, HOTPYKEHHOE B KUJKOCTH)»
JlaGopaTopHas paboTa 1o Teme 2 Hegenn
49 «MccnenoBanue 3aBUCMMOCTH Beca TeJia MmapTa bubmuorexa [JOK
B BOJI€ OT 00bEMa MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
JKUJIKOCTD YaCTH TEJIa»
50 [InaBanue ten ¢ neaen bubmmorexa [IOK
Mapra https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota 3 Hegena
51 "KoHcTpynpoBaHue apeomMeTpa Ui MapTa
KOHCTPYUPOBAHHUE JIOAKHU U ONIPEJECICHUE
e€ Tpy30MoAbEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue 3 Hepens
52 cynoB. Bo3nyxomniaBanuey, «JlaBieHue MapTa bubnmorexa [OK
YAOE: X . https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUAKOCTEH U ra30B»
1Hepens bu6mmotexa [IOK
53 Mexannueckas padbora
p anpens https://m.edsoo.ru/ff0a3{f82
54 MorinocTh. EAMHUIBI MOIITHOCTH enen: bubmorexa HOK
' anpena https://m.edsoo.ru/ff0a382
VYpok-uccienopanue "Pacuér MOITHOCTH, 2 Hepens
55 pa3BUBAaEMOM IIPU MOABEME 110 anpens
snectaue"
56 [IpocTsie MexaHu3Mbl. Ppryar. 2 Hepena

PaBHOBeCue cuit Ha peruare



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

anpena

KonTponpHas padoTa mo Teme 3 Hepens
57 «/laBneHue TBEpABIX T, )KUJIKOCTEH U anpens
ra3oBy» / Bcepoccuiickast mpoBepovHast
pabota
PesepBublit ypok. PaboTa ¢ Tekctamu o 3 Hegenn
58 Teme «JlaBneHne TBEPABIX TEN, anpens bubmuorexa [JOK
KUJKOCTEH U ra3oBy» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas padboTa
Pervaru B TexHUKe, OBITY U TIPUPO/IE. 4 Hepens
59 JlaGoparopHas padora «VMcciegoBanne 0.5 anpens bubmorexa IIOK
P . pHAAP ' https://m.edsoo.ru/ff0a478e
YCJIOBHI PAaBHOBECHSI pbIyara
60 Pemienne 3amad mo teme «Y ciaoBHUsI 4 Hepens bu6mmoteka [IOK
paBHOBECH pblUara anpens https://m.edsoo.ru/ff0a48a6
KoaddunmeHT none3Horo AecTBHs
61 Mexanusma. Jlaboparopnast pabora 0.5 1lHepens
«M3mepenne KI1/] nHakionHON ' mas
TUIOCKOCTI
6 Pemenue 3amad o reme "Pabora, 1 Heaens bubnmoreka [JOK
MortHocTh, KIT1" Mas https://m.edsoo.ru/ff0ad4c48
63 Mexannueckas sHeprusi. Kunernaeckas 2 Hepena bubnunoreka [IOK
Y IOTEHLUHUAIBHAS SHEPTUS Ma https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUS MEXAHUUECKOU 2 Hepena bubnuoreka [IOK
SHEPTrUu MaA https://m.edsoo.ru/ff0a4360
65 YPOK-DKCIIEpUMEHT 110 TEME | 3 Hepena

"JKcnepuMEHTAIbHOE OIIpEIe/IEHUE



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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W3MEHEHMST KHHESTHYSCKOH 1
HOTGHHH&HLHOﬁ OHCPI'uu 1Ipu
CKaTBhIBAaHMH TeJa 110 HAKJIOHHOM

MmaA

Iockoctu"
66 KontponpHas padora o teme «Pabora u 1 3 HenenA
MOIIIHOCTb. DHEPTHUsD» maA
67 PesepsHblii ypok. PaboTa ¢ Tekctamu o | Anepens bu6nnoreka LIOK
TeMe "MexaHndeckoe ABMKeHue" Ma# https://m.edsoo.ru/ff0adee6
68 PesepBublit ypok. PaboTa ¢ Tekctamu o 1 4 Hepens
teme "Pabora. MomHocTh. DHeprus" maA
OBIIEE KOJIMYECTBO HACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosinyecTBO 9acoB 1 DJIEKTPOHHbIE
ara
Ne Konrtpoan uugposbie
Tema yYpokxa HpaKTuqec H3Y4YeH
n/n Bcero HBIE 06pa30BaTeJ'[I)HLIe
KHue padoTbl | HA
padoThbI pecypcsl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
. bubnuorexa [JOK
1 KWHETUYECKOW TEOPUH U UX OIIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUAKOTO U | bubnunoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BbsicHeHHEe CBOMCTB TBEPAOTO, JKUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM BEIlleCcTBa Ha |
OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrammmueckue u amopgHsle Tena 1 bubamorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KaWUIAPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuMpeHne U CxKATHE 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TEMIIEpATYPHI CO |
CKOPOCTBIO TEIJIOBOTO IBUKEHHSI YACTHI]
9 Buytpennsist sneprus. CnocoObl U3MEHEHUS 1 bubnuoreka [JOK
BHYTPEHHEHN 3HEpruu https://m.edsoo.ru/ff0a5c60
bubnnoreka [IOK
10 Bune! reruionepenaun 1 s

https://m.edsoo.ru/ff0a6412
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Ypok-koupepenuus "IIpakTruueckoe

bubmuoreka [JOK

11 MCII0JIb30BaHUE TEIUIOBBIX CBOMCTB BEILIECTB
. " https://m.edsoo.ru/ff0a65c0
U MaTepHalioB B IIENIAX HEProcOepeKeHus
12 KonnuecTBo Tennotel. Y nenpHas bubnuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEmI0BOro OanaHca. bubnuoreka [HIOK
TemooOMeH 1 TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccrnenoBanue
14 SIBIICHUS TETUIOOOMEHA ITPU CMEIITMBAHUH bubmorexa HOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BOAbI
Pacuer konmdecTBa TEIIOTH, HEOOXOMMOTO
15 JUIs1 HArpEBaHUs Teja U BBIIEISEMOI0 UM
MIPHU OXJIKICHUN
16 JlabopaTtopnast padota "Onpenenenue bubnnoreka [IOK
yZEJIbHOW TEMJI0EMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y IeibHas TeIioTa bubnuoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepaEeBaHUE
18 KPUCTAJUIMYECKUX TEJI. Y IeJIbHAs TEIIOTa bubmmotera [IOK
' https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaboparopHas pabota "OnpeneneHue bubnuotexa [JOK
yEJIbHOU TEIJIOTHI TUTaBJICHHS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue U KOHACHCALINS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenbHas temiora
)1 apooOpa3oBaHus U KOHJICHCAIIUH. bubnuoreka [JOK

3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT
aTMOC(EpHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

Brnaxnocts Bozyxa. Jlaboparopnas pabota
"OnpeneneHre OTHOCUTEIbHON BIIAXKHOCTH
BO3IYyXa"

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

23

Pemenue 3agau Ha onpeenieHUe BIAXKHOCTH
BO3/yXa

24

[IpuHIMIBI pabOTHI TEIIOBBIX JBUraTENICH.
[TapoBast TypOuHa. JIBuraresib BHyTPEHHETO
CrOpaHus

25

KIIJI TermoBoro aurarens. TemnaoBeie
JIBUTATENIH U 3aIIUTA OKPY>KAIOIIEH Cpeibl

bu6mmotexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEBpAllECHUs SHEPTUN
B TEILJIOBBIX IIpoLieccax

27

[ToaroroBka K KOHTPOJILHOU PAbOTE TIO TEME
"TerutoBrle aBieHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas pabota o reme "TeruioBeie
siBiieHus. MI3MeHeHue arperatHbIx
COCTOsIHUI BelecTBa"

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

29

Dnexrpusanus Tein. [IBa poaa
SJIEKTPUYECKUX 3aPsI0B

30

Ypok-uccnenoBanue "IIeKTpU3aLUS TEI
MHAYKIHMEN U IIpU COIPUKOCHOBEHUU"

31

B3aumoneiicTBue 3apsKeHHbIX Tell. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpuueckoe noue. HanpskeHHOCTH
3JIEKTpU4ecKOro nois. [puHnun
CYINEPIIO3ULIUU IIEKTPUUECKUX TTOJIEH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPHUUYCCKUX 3apsaa0B.
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DneMeHTapHbIi 3apsa. CtpoeHue aroma

[IpoBogHUKY U AUDIEKTPUKHU. 3aKOH

bubmuorexa [JOK

34
COXPAaHEHUs INEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
15 Peuienue 3aa4 Ha MpUMEHEHNE CBOMCTB bubnnoreka [IOK
3IIEKTPUUECKUX 3aPS0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIIOBUSI €TI0
bubmuorexa [JOK
36 cyuiectBoBaHus. MicTouHuku
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JeficTBUSI 3JIEKTPUIECKOTO TOKA bubmorexa OK
p https://m.edsoo.ru/ff0a96b2
Vpok-uccienoanue "JleiictBue
38 AJEKTPUYECKOTO I10JI Ha IPOBOIHUKH U 1
JIARJICKTPUKH"
39 DIIEKTPUUYECKHUM TOK B METaJLIaX, JKUIKOCTSIX bubnnoreka [IOK
Y raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1eTb U €€ COCTaBHbIE YacTh
Cuna toka. JlaGopaTopHas pabota bubnuotexa [JOK
41 " " 0.5
W3mepenue u peryJimpoBaHue CHIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DNeKTpUUecKoe HamnpsikeHue. Bonstmerp.
42 JlaboparopHnas pabora "H3mepenue u 0.5 bubmmorexa LIOK
paToprazip F ’ https://m.edsoo.ru/ff0a9¢14
peryJIupoBaHKe HANPSKEHUS
143 ConpoTuBieHUE TPOBOJHUKA. Y I€TbHOE bubnuoreka [JOK
COIIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota "3aBUCUMOCTD
44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubmuoreka [JOK

IMPOBOAHHKA OT €TI0 AJIMHBI, IJIOIIa1n
IMOIICPCUYHOI'0 CCUCHUA U MaTepHana"

https://m.edsoo.ru/ff0aa738
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3aBHCUMOCTH CHJIBI TOKA OT HaIIPsAXKCHHA.

bu6mmotexa [IOK

45
3akon OMa a1 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabota "HccienoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 bubnunoreka [IOK
pE3UCTOP, OT COIIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs1 Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapauIeIbHOE
COEIMHEHUS POBOIHUKOB
JlaboparopHas pabota "l[IpoBepka mpasuiia
43 CJI0’KEHUSI HANIPSKEHUN 1pU bubnuoteka [JOK
IIOCJIEA0BATEIBHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon"
JlaboparopHas pabota "l[IpoBepka mpasuiia
49 U1 cfmm lioxai U a aJII?IeJH)I;IOM ’ bubmmorexa [OK
priiap " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pewenue 3ana4y Ha npumeHeHue 3akoHa Oma bubnuotexa [JOK
JUIS Pa3iMYHOIO COCIMHEHHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota 1 MOLITHOCTB 2IIEKTPHUUECKOT0 TOKA. bubnuoteka [JOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaboparopHas pabota "Onpenenenue bubnuoreka [JOK
paboThl U MOIIIHOCTH JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJEeKTpUYeCKUe IEeTH U MOTPeOuTen
53 3JIEKTPUYECKO sHeprun B ObITy. KopoTkoe bubmorexa OK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 ITocTossHHBIE MAarHUTHI, UX B3aNMOJICHCTBHE
55 Ypok-uccnenosanue "M3ydenue nonei bubnuoreka [HIOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe noJie. MarHuTHoe mnoJie 3eMju U bubmuorexa [JOK
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€ro 3Ha4YCHUC 114 ) KU3HH Ha 3emie

https://m.edsoo.ru/ff0acOba

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnexTpuueckue 3apsabl. 3apsKEHHbIE Tela

bubmuorexa [JOK

57
U UX B3auMojercTBus. IlocTOSHHbBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUUYECKUN TOK"
KonTponbHas pabota mo teme
"DeKTpuUecKHe 3apsibl. 3apsKEHHBIE Tela
. . bubnuoreka [JOK
58 U UX B3auMojiercTBus. IlocTOSHHbBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paboTa
PesepBHeIil ypok. Pabora ¢ TekcTamu 1mo
" . . " bu6mmotexa [IOK
59 teme "[10CTOSTHHBIN 3NeKTpuIecKuid TOK" /
. https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas nmpoepodHast pabora
OmneiT OpcTena. MaruutHoe 1nosie
bubmuorexa [JOK
60 3JIEKTPUYECKOI0 TOKa MarsuTHoe mnoiie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHHUKE.
" . bubmuorexa [JOK
61 JlaboparopHas pabora "M3yuenue neiictBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MTPOBOJIHUK C TOKOM
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonws3oBanue 3neKkTpoaBUTaTeneii B
62 TEXHUUYECKUX YCTPONCTBAX U HA TPAHCTIOPTE bubmorexa OK
yerp . P pTe. https://m.edsoo.ru/ff0ac86¢
JlaGoparopHas pabota "KoHcTpynpoBaHue u
W3y4eHHE PaOOTHI JCKTpOIBUTATEIS"
63 OnbiTel @apanes. 3aKOH 3J€KTPOMAarHUTHOU
uHaykuuu. [Ipasuno Jlenna
64 Dnektporereparop. CrocoOsl MoTyYeHUs

BJIGKTpI/I‘-IeCKOI/IWSHepFI/II/I. BHGKTpOCTaHHI/II/I
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Ha BO30OHOB/ISIEMBIX HCTOYHHKAX OHCPIrun

[MonroroBka K KOHTPOJILHOW paboTe MO TeMe

65 n n 1
DJIEKTPUYECKUE U MAarHUTHBIE SIBJICHUS
66 KonTponbHast padota no teme 1 bub6nnoreka LIOK
"DJIEKTPUUECKUE U MATHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PesepsHblii ypok. PaboTa ¢ TekcTamu o bub6nnoreka LIOK
67 n n 1
teme "TerioBsle sIBIEHUS https://m.edsoo.ru/ff0accSe
68 PesepsHblii ypok. PaboTa ¢ TekcTamu 1o |
teMe "MarauTHble sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB 10O 68 14.5

[NPO'PAMME



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

9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
JlaTa
Ne Koutpoan | Ilpakruuec uugpoBbIe
Tema ypoka HU3y4eH
n/n Bcero HbIEe KHe o0pa3oBaTe/ibHbIE
ust
padoTsI padoThbI pecypcsl
1 Mexanuueckoe IBIxeHue. MarepuaibHas 1
TOYKA
) Cucrema orcuera. OTHOCUTENBHOCTD | bubnmoreka [JOK
MEXaHUYECKOTO ABWKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOJIMHEITHOE IBUKEHUE 1 bubmorexa [IOK
P P s https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMoTuHEHOE IBUKEHHE. |
Cpenusis 1 MTHOBEHHAs CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE ) bubnmoreka [JOK
JIBUKECHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JABMkeHMS. [ paduk 1
CKOpPOCTH
JlabopaTtopHast pabora "OnpeneneHue
7 CKO peHI/I;II) Ten; MpU paBHO pCKO €HHOM 1 1 bubmorexa OK
YEROP DI pABHOYCROPEIHO https://m.edsoo.r/ff0adb18
JBUKEHHUH MO0 HAKIIOHHOM TIOCKOCTH
8 CBobOogHoe nagenue Teir. OnwiTel [Mammres 1
PaBHOMEpHOE BH)KEHUE 11O OKPY>KHOCTH.
9 [Tepuon 1/1: gacToTa oOpamieHus pJ§[,I>/IKH€IZHaH u 1 bubmmorexa LOK
' https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1



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

bubmmorexa [JOK

11 IT i H .B
epBbIif 3akoH HetoToHa. BekTop cuiibl hitps:/m.cdsoo.ru/f0ac6 12
12 Bropoii 3axkon HeroToHa. bubnmoreka [JOK
PaBHozelicTByrO1IAs crta https://m.edsoo.ru/ff0ae72a
bubmorexa [IOK
13 T i H .
petuii 3akoH Herorona. Cyneprno3unus cui https:/m.cdsoo.ru/f0aco8?
14 Pemenue 3aa4 Ha IpUMEHEHNE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbec
bubmmorexa [JOK
15 . r
Cuna ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anaq no reme «Cua ynpyroctu»
17 Jlaboparopnas pabota «OnpeneneHue bubnmorexa [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmmorexa [JOK
18
Cra TpeHms https://m.edsoo.ru/ff0af738
19 Pewrenue 3anay no reme «Cuiia TpeHUsD bubmmorexa [IOK
g P https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubnmoreka [IOK
KOd(QpHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
o1 Pemenue 3agau mo Teme "3akonbl HeroToHA. bubmmorexa [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
” Cuia TSKEeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO TaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepermwus " [[BuxKeHHE TeTT BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ConHevHas
cucrema). ['amaktuxu"
Pemenue 3ama4 o reme "Cua TSDKECTH U bubmorexa [JOK
24 |
3aKOH BCEMUPHOTO TITOTEHUS https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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HepBa;I KOCMHYCCKaAsA CKOPOCTbh.

bubmmorexa [JOK

25
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue maTepuanbHONW TOUKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuorexa LIOK
TBEPJOTO TeNA € 3aKPEIIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMmeHT cuiibl. LIeHTp TshkecTn
PaBHOBECHE MaTepHATIBHON TOYKHU.

7 AGcomotHO TBEpAOE Teno. PaBHoBecue
TBEPJOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp Tshxectu

)% Pemenue 3agau mo reMe "MOMEHT CHIIBL. bubmmorexa [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIbHOM paboTe MO TEME

29 "MexaHn4yecKoe IBUKEHUE buGnuorexa [IOK

N \ ’ https://m.edsoo.ru/ff0b0408
B3anmoneiicteue ten
KonTponbHas pabora 1o Teme
30 "MexaHU4eCcKOe IBUKEHNE buGnuorexa [IOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynsc Tena. Umnynbe cuibl. 3aKoH
31 COXpAaHEHUS UMITyJIbCa. Y IPYroe u bubmmorexa LOK
P ypea. STpyr https://m.edso0.rw/fl0b07 fa
HEYIPYroe B3auMOJIeHCTBHE

1 Pewenue 3anau o reMe "3akoH COXpaHEHUS bubnmorexa [JOK
uMmIyJbca' https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepenuus "PeakTuBHOE IBUKEHHE
B MPUPOJIE U TEXHUKE"

bubmmorexa [JOK
34 Mexanuyeckasi paboTa ¥ MOIIHOCTb
P H https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CUIIBI YIIPYTOCTH U bub6nnoreka LIOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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CUJIbI TPCHUA

https://m.edsoo.ru/ff0b0db&

Jlaboparopuas pabota «OnpeneneHue
paboThI CHITBI TPEHHSI TIPH PABHOMEPHOM

36
JBKEHUU Teja MO TOPU30HTAIBLHOMN
MTOBEPXHOCTH»
37 Csi3b oHepruu u padboTsl. [loTeHnanbpHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
Jlaboparopnas pabora «/3yueHue 3aKkoHa bubnmoreka [JOK
40
COXPAHECHUS DHEPTU» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpbHOE NBMKCHHUE U €T0 bubmmorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxatomue konebanus. BeiHy X 1eHHbIE bu6mmorexa LIOK
koseOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil ¥ py>KUHHBIA MassTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTD MEPHOIA
44 K(f)ne6aHI/H?1 OT ’KECTKOCTH MPYKUHBI U I\I;aCCI)I buGmorexa OK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatiieHre HEPrUK MPU MEXAaHUUIECKUX
KOJICOaHMSIX
JlaGopatopHnas pabota «OmnpeneneHue
46 qaCTOI:')FI)I Hpne I/II:Z) a Kone6agm71 MPY>KUHHOTO bubmmorexa LOK
pHOA Py https://m.edsoo.ru/ffOblaec
MAasiTHHKa)
47 Jlaboparopnas pabota «IIpoBepka bubnmoreka [JOK
HE3aBUCHMOCTH ITepHoIa KoJeOaHmii rpys3a, https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
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MMOABCUICHHOT'O K HUTHU, OT MAaCChI I'py3a»

Mexaunueckue BOHBL. CBOMCTBA

48 MeXaHU4eCKUX BOJIH. [IpoionbHbIe U bubmorexa OK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHnIeCKHe BOJHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3Byk. Pacripoctpanenue u oTpakeHue 3ByKa
5] Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
5 I'pomMKOCTb 3ByKa 1 BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
53 Ypok-koHpepenuus "YabTpa3Byk U bubnmoreka [JOK
MHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe O TEME
" bubmorexa [JOK
54 3aKoHbI cCOXpaHeHUsl. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KoJieOaHusl U BOJHBI
KonrponsHas padora mo Teme "3aKoHbI
55 coxpaHeHus. MexaHnueckue Kojaebanus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [IOK
DNEeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Vicrionp30BaHue bubnmnoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
59 VYpok-uccinenosanue "M3yuenue cBoCTB bubnmorexa [JOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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AIIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO
MobunpHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6¢

Pemenne 3agay Ha OMnpeaAcICHUEC YaCTOThI 1

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJHBI
61 DnekTpoMarHuTHasi Ipupoja CBeTa. bubnmoreka [IOK
Ckopoctb cBeTa. BoaHOBbIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuueitnoe
62 pacrmpoctpanenue ceeta. 3armeHust CoiHIa bubmorexa OK
' https://m.edsoo.ru/ff0b3658
n JIyHbI
3aKoH OTpa)keHHUs CBeTa. 3epKana. Pemienue
bubmmorexa [JOK
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBera. 3aKOH MPETOMIICHUS bu6nuorexa LIOK
CBETa https://m.edsoo.ru/ff0b3aeca
[TomHOE BHYTpEeHHEE OTpAKEHUE CBETA.
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO bubmorexa OK
https://m.edsoo.ru/ff0b3cSc
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "Hccrnenoanue
66 3aBUCHMOCTH yTJIa IPEIOMIICHUS] CBETOBOTO
Jy4a OT yrJia NajieHus Ha TpaHulle "BO3ayX-
crexsio""
Ypok-koHpepenuus "Hcnons3oBanue
67 MOJTHOT'O BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bubnmnoreka [IOK
68 JInn3bl. OnTyeckas cuia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2¢
. bubnmorexa [JOK
69 [TocTpoenue n3o6paxxeHuii B TMH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

Jlaboparopnas pabota "Onpenenenue

70 (hOKYCHOTO pacCTOSIHUS M OTITUYECKOM CHIIBI bubmmorexa [IOK
YEHOTO B ! https://m.edso0.r/ff0b4206
coOuparoIei JIUH3bI
71 Ypok-koHpepenuus "OnTuyeckue JMH30BbIE bubnmoreka [IOK
pudops!"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucrema. 3peHue bubamorexa LOK
P https://m_edsoo.ru/ff0b4684
7 Ypok-koupepenmus "ledexTst 3perns. Kak
COXPaHUTH 3peHue"
Pasnoxxenue Genoro ceera B crieKTp. ONBITHI
74 Hrrotona. CrnoxeHue creKTpaabHbIX IBETOB Bubmaorexa IIOK
' ' https://m.edsoo.ru/ff0c0f4c
Jlucnepcus cBeta
Jlaboparopnas padota "OnbITHI 1O
75 Pa3IoKEHHIO OEJIOTO CBETA B CIIEKTP U bubmorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHNH Yepe3 [IBETOBbIC (QUIBTPHI"
Ypok-npaktukyM "BoigHOBBIE CBOIICTBA
76 CBeTa: AMCIepcusi, HHTEpdEepeHIns 1
mudpakys'”
77 OmnsiTel Pezepdopaa u nnanerapHas MoJi€b bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
79 Hcnyckanue v noryomeHue cBeTa aroMoM. bub6nuorexa LIOK
KBantsl. JIuneluaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "HabnroaeHue ciekTpoB bubnmnoreka [IOK
ucyckanus" https://m.edsoo.ru/ff0c1550
bub K
81 PangnoakTBHOCTE U €€ BUIEI nosmorexa O

https://m.edsoo.ru/ff0c1672
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2 Crpoenne atromHoro snpa. Hykionnas bu6mmorexa LIOK
MOJIETIb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIe ipeBpatienus. M30tomnsl bubmmorexa [IOK

PeBp ’ https://m.edsoo.ru/ff0clal4

’4 Pemenue 3agau mo teMe: "PagnoakTuBHBIE bubmmorexa [JOK
npeBpalieHus’" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nomypacmnasna

26 Ypok-koHpepenuus "PagroakTuBHbIE bubnmoreka [JOK
W3IIy4eHHS B IPUPOJIE, METUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 S nepHble peakiiuu. 3aKOHbI COXpPaHEHUS bub6nnoreka LIOK
3apsiI0BOTO U MaCCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsizu aTOMHBIX sijiep. CBsI3b MacChl bubnmnoreka [IOK
U JHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Anepusie peakiuun"

90 Peakuuu cunTesa u genenusd saep. bubnmnoreka [IOK
Hctounuku snepruun CoiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepuas sHepreTuka.

91 JleiicTBUS paAOAKTUBHBIX U3TyYEeHUN Ha
KUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIbHOH paboTe MO TEMe

9 "DneKTpoMarHuTHOE MOJIE. bu6mmorexa LIOK
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBieHus"

KonTponbHas pabora 1o teme

93 "DJIeKTPOMarHuTHOE MOJIE.

DOneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE
SIBJICHUA"
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https://m.edsoo.ru/ff0c223e

94 [ToBTOpenue, o6061menue. JlaboparopHeie | 1 bubnmoreka [IOK
paboTsI 1o Kypcy "BzanMopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0meHue. Pemenue

95 aCUCTHBIX M KAYCCTBCHHBIX 3a7]a4 110 TEME 1 bubmmorexa [IOK
,I,) " A https://m.edsoo.ru/ff0c2572

TemnoBbIe MPOIECCHI
[ToBTOpenue, o600meHue. Pemenue
96 aCUYEeTHBIX U KaYEeCTBEHHBIX 337124 110 TEME 1 bubmorexa HOK
'I" oy https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBeIX ABUTaTeICH
[ToBTOpenue, o6o0meHue. Pemenue
bubmmorexa [JOK

97 pacyYETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1

" " https://m.edsoo.ru/ff0c2b30
KII/I anekTpoycTaHOBOK

08 [ToBTOpenue, o6061menue. JlaboparopHeie | 1 bubnmoreka [IOK
paboTs 1o Kypcy "CBeToBbIe sSIBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTrOopenue, o6o6menue. Padora ¢

| bub6aunorexa [IOK
99 TEKCTaMHU 10 TeMe "3aKOHbI COXpaHCHHUS B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6o6menue. Padora ¢ | bub6nnoreka LIOK
Tekctamu 1o TeMe "KoebaHus u BOJaHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabota ¢ | bubnmoreka [JOK
TeKkcTaMH 110 TeMe "CBEeTOBEIC SABICHH" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTaMu 1o TeMe "KBaHToBas U saaepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMbI OCHOBHOI'O

OBIHIEI'O OBPA3OBAHMUA
7 KJIACC
Kon
nposepsie .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
Moro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl
pe3yJibTa
Ta
1.1 UCIOJIb30BaTh U3yUEHHBIC TOHSITHUS
- pasnuyaTh SBJIEHUS 10 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE
pacro3HaBaTh  MPOSIBJICHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUUA B
13 OKpY’KarollleM MUpe, B TOM 4ucie (U3UUecKue SIBICHUS B NPUPOJE, NPU
' STOM TMEPEBOAUTh TNPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CyIIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3MUECKUX SIBICHUIN
OIHCHIBaTh M3YYECHHBIE CBOICTBA TeN U (DU3MUECKUE SIBICHUS, HCIIONb3YS
¢u3nyYecKue BEIMYMHBI, TP ONHUCAHWU TPABHIBHO  TPAKTOBATh
14 (bU3MYECKUN CMBICIT HUCTIONB3YyEeMbIX BEIMUUH, UX 0003HAUYCHUS U €AMHUIIBI
. (U3HYECKUX BEIUYHMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO
bu3MYEeCKyI0 BEIMYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BETUYUH
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOIIECCHI,
1.5 UCTOJNb3ysd M3Y4YCHHbIE 3aKOHBI, TIpU OTOM JlaBaTh  CIIOBECHYIO
(GbOopMyIHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUECKOE BBIPAKECHHE
OOBSCHATh (PU3NUCCKHUE SIBIICHUS, TIPOIIECCH M CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallMil MNPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa:
1.6 BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSA3HM, CTPOUTH 00bSCHEHUE U3 1 — 2
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3HUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH
17 pemarh pacu€THble 3amaud B | — 2 JEHCTBUS, HCIOJIb3YS 3aKOHBI U

(dbopMyIIbl, CBS3BIBAOIIME (U3MYSCKHME BEJIMYMHBI: HA OCHOBE aHaIM3a




YCJIOBUSA 3aa4M 3allUChIBATh KPATKOC YCJIOBHEC, IMOACTABIIATH (1)I/I3I/I‘-I€CKI/I€
BCINYHHBI B (1)OpMy.TII>I H IIPOBOIUTDH pvaéTLI, HaXOIUTb CIIPAaBOYHBIC
JaHHBbIC, H€O6XO[[I/IMI)I€ AJid pCuICHUA 3aa4, OUCHHUBATL PCATITMCTUYHOCTD

HOJ'Iy‘lGHHOfI @HSHHGCKOﬁ BCJIIMYMHBI

1.8

pacmo3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOKHO PEIIUTh MpPU T[OMOIIU
(U3HYECKUX METOJIOB, B OIMIMCAHUN WCCIICAOBAHUS BBIICIATH IPOBEPSEMOE
MIPEIoIoKeHNe (TUIOTe3y), pa3iniaTh U HHTEPIPETUPOBATD MTOTYUECHHBII
pe3ysbTaT, HaXOJWTh ONIMOKH B XOJE OIBITA, JIEJIaTh BBIBOIBI IO €ro

pe3yiibTaTaM

1.9

MPOBOAWTH OMNBITHI 1O HAOMIOACHHUIO (UBNYECKUX SIBICHUNW WU
buznuecKux CBOICTB TeN: dbopmynupoBath MIpoBepsieMbIe
MPEIONI0KEHUs, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000pYyA0BaHHUS,

3aMKChIBaTh X0/ OIbITa U (POPMYJINPOBATH BBIBOJIbI

1.10

BBITIOJIHATh TMPSAMBIE H3MEPEHUsT C HKCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nuGpoOBBIX TPUOOPOB, 3aMUCHIBATh IOKa3aHUs MPHOOPOB C YyUYETOM

3aJIaHHOM a0COIIOTHON NOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OHON (PH3MUECKON BEIUYHHBI OT
IpYrol C HCIOJB30BAHMEM IMPSAMBIX HM3MEPEHMM, y4acTBOBaTb B
IUTAHUPOBAaHUHM ~ Y4€OHOTO  HCCIENOBAaHUS, COOMpPATh YCTaHOBKY |
BBINOJIHATh M3MEpPEHUs, cielys MpeaoXKEeHHOMY IUlaHy, (DPUKCHPOBATh
pe3yabTaThl TMOJYYCHHOH 3aBUCUMOCTH (DU3MUYECKMX BEIMYMH B BHJIE
IPE/UIOKEHHBIX TAaOMUL M rpaduKoB, AenaTh BBIBOABI IO pe3ysibTaTaM

HUCCICO0BAaHUA

1.12

MNpOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIMYHH, CJCAyA
HpeHHOH(eHHOﬁ HHCTPYKIMU: IIPHU BbIITOJHCHHUU I/ISMepeHI/Iﬁ CO6I/IpaTI>
OKCIHCPUMCHTAJIBHYIO YCTAHOBKY MW  BBIYHCIATL 3HAUCHUC HCKOMOI

BCJIMYMHBI

1.13

cOOIOAATh MpaBUjia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1abopaTOPHBIM

000pyI0BaHHEM

1.14

YKa3bIBaTh TMPHUHIUIBI JEHCTBUA NMPHOOPOB M TEXHUYECKUX YCTPOWCTB,
XapakTepu30BaTh IMPUHLUMIBl  JEHCTBHUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO UX OINHCAHMS, UCIONb3Ys 3HAHUA O
CBOHCTBaX (pU3MUECKUX SIBICHUH M HEoOXoauMble (PU3MUYECKHE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

NPUBOAUTH  TpUMEpbl  (HaXoAuTh  WHPOpPMAIMIO O  MpPUMEpax)




MPAKTUYECKOTO HCIOIL30BaHUS (U3NICCKUX 3HAHWHA B TIOBCEIHEBHOM
KU3HM sl oOecrieueHrnsl 0€30MMacHOCTH MpU OOpalleHUH ¢ IprudopamMu u
TEXHUYECKUMHU yCTPOUCTBAMH, COXPAHCHHS 37J0POBbSI i COOJTIOICHUSI HOPM

SKOJIOTHYCCKOI'O IIOBCACHU B Opr>KaIOIH€ﬁ cpeac

OCYILICCTBJIATD OT60p HMCTOYHHUKOB HH(bOpMaHI/IH B CCTH I/IHTepHeT B

COOTBCTCTBHH C 3aJaHHBIM IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC MMCIOIINXCS

1.16 3HAHUH W MYTEM CpPAaBHEHMS pPa3jJUYHBIX HCTOYHUKOB  BBIIEIATH
nH(pOpPMAIIIO, KOTOpas SIBJISICTCS IMPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOU
UCIONIb30BaTh MPU BBINOJHEHWH Y4YeOHBIX 3aJaHUil HAayYHOMOIYJISIPHYIO

17 TuTepaTypy GU3MUECKOTO COJIep:KaHus, CIIPAaBOYHBIE MaTEpPHUAIIbI, PECYPChI

. cetu UHrepHer, BnajgeTh mNpuéMaMHU KOHCIEKTHPOBAHMUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAITUHU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO
co3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2 — 3 HUCTOYHUKOB MH(MOpMaIUu GU3HUIECKOTO COJEPIKAHMS, B TOM

18 quclie MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHHUs O pe3yJibTaTaX MPOEKTOB WU

. y4eOHBIX HMCCIEAOBAHUM, MPU 3TOM I'PAMOTHO HCIOJB30BaTh WM3YYECHHBIN
MOHATHMHBIN ammapar Kypca (U3MKH, COMPOBOXKIATh BBICTYIJICHUE
Mpe3eHTaIEN
IpU BBIMOJTHEHUH YYEOHBIX IMPOEKTOB U HCCIEIOBaHUI pacrpeaensiTh
00SI3aHHOCTH B TPYIIlE B COOTBETCTBHHM C IIOCTABJIICHHBIMH 3a/IadyaMH,

1.19 CIIEIUTh 3a BBINOJHEHUEM IIJJaHAa JEHCTBUM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJIAJ] B  JICATCIBHOCTh  TPYIIbBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECICTBUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX

8 KJIACC
Kona
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
emoro 00pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 0011Iero 00pa3oBaHus
pe3yJibTa
Ta
1.1 HCITOJIL30BaTh IMOHSITHS
12 paznuyaTh SIBJCHUS MO ONMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, AEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SIBICHUE




1.3

paciio3HaBaTb IMPOABJICHUC HN3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBIICHUI B
OKpyXKaromeM MUpe, B TOM YUCIIC (1)I/ISI/IIIGCKI/I6 SABJICHUA B IIPUPOAC, IIPH
OTOM TIICPCBOAUTHL MNPAKTHYCCKYIO 3a1a4y B yT-I€6Hy10, BBIJACIIATH

CyLIECTBEHHbIE CBOWCTBA (TPU3HAKH) (DU3MUECKUX SIBICHUI

1.4

OIUCHIBATh M3YYECHHBbIE CBOWCTBA Tel U (PU3NYECKHUE SBJICHUS, UCIOJb3YS
¢usnveckue  BETMYMHBI, T[PH  ONUCAHWM  MPABWIBHO  TPAKTOBATh
¢u3nyeckuif CMBICA HCIOJIB3YEMbIX BEJIMYMH, OOO3HAUCHMSI M €IUHUILIBI
(GU3NYECKUX BEIWYHMH, HAXOAWUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
¢u3nyecKyr0 BEIMYMHY C JAPYrUMHM BEJIWYMHAMH, CTPOUThH Tpaduku

HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/III€CKI/IX BCJIIMYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIB3Ys HN3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBECHYIO

(bOpMyJ'II/IpOBKy 3dKOHa 1 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMHHO-CJICACTBEHHBIC CBS3HU, CTPOUTH OOBSCHEHHE U3 | — 2 JIOTHYECKUX
1aroB ¢ MOMOINBIO 1 — 2 W3y4EeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH,

(bHBPI“IeCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTHU

1.7

pemate pacué€THble 3aaud B 2 — 3 JAEWCTBUS, MCIONB3YSd 3aKOHBl U
¢dbopMmynbl, cBs3bIBaroIMe (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIOBHUs 3aJa4d 3alUChIBATH KPATKOE YCJIOBUE, BBIABIIATHL HEIOCTATOK
JAHHBIX JUIsl peLIeHMsl 3aJaud, BbIOMpaTh 3aKOHBI M (HOPMYJIHI,
HEOOXOAUMBIE JUIs €€ peIIeHUs, MPOBOAUTH pPAacYETbl W CPAaBHUBATH

IMOJIYYCHHOC 3HAUCHUC (bHSH‘lGCKOfI BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaTb HpO6HeMI>I, KOTOPBIC MOXHO pPCIIUTL IIpU IIOMOIIA
(1)I/ISI/II-IGCKI/IX MCTOHOB, HCIOJIBb3yd OIMMCAHUC MCCICAOBAHUSA, BBIACIIATH
IpOBEPpACMOC  IIPCAIIOIOKCHHUC, OLOCHUBATL  IIPABUJIBHOCTL  IIOpAOKaA

IMPOBCACHUA UCCIICAOBAHUS, NCIATh BHIBOABI

1.9

MIPOBOMTH OMBITHI 110 HAOIIOCHUIO (PU3NUYCCKUX SIBJICHUN WM (PHU3UIECKHIX
CBOMCTB Ten: (hopMynHpoBaTh MpPOBEpsiEMbIEe MPEANOIOKEHHS, COOMpaATh
YCTAHOBKY M3 TPEIJIOKEHHOTO 000PYIOBaHMS, OMUCHIBATH XOJ OIBITA U

(bopMyIHpOBaTh BBIBOJIbI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHUS ¢ UCIIOIb30BAHUEM aHAJIIOTOBBIX TPHOOPOB
U J1aTYUKOB (PU3MYECKUX BEJIWYUH, CPABHUBATh PE3YJbTaThl U3MEPEHUM C

y4€TOM 3a/1aHHOM a0COIIOTHO MOTrPEUTHOCTH




1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM (PU3UYECKOH BEIMYMHBI OT
Ipyrol ¢  HCIOJNBb30BAHMEM  INPAMBIX  M3MEPEHHMH:  IUIAHUPOBATH
UCCIIeIOBaHUE, COOMpATh YCTAHOBKY W BBINOJHATh H3MEPEHMS, Cleays
IPEUIOKEHHOMY  IIaHy, (UKCHpOBaThb  pe3yibTaThbl  IOJIy4YE€HHOH
3aBHCUMOCTH B BHJIE TAOJIUI] ¥ TPApHUKOB, J€TaTh BHIBOJIBI IO pe3yiIbTaTaM

HUCCIICAOBAaHUA

1.12

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3UUYECKUX BEIUYMH: IIAHUPOBATh
U3MEpeHHs,  COOMpaTh  SKCIEPUMEHTAIBHYI0  yCTAaHOBKY,  CIemys

HpG[[J'IO)KGHHOfI HHCTPYKIUU, U BEIYUCIIATD 3HAYCHUC BCIIMYUHBL

1.13

COOMIOaTh MpaBHJIa TEXHUKH 0E30ITaCHOCTH NP paboTe C 1adopaTOpHBIM

00opyI0BaHHEM

1.14

XapakTepu30oBaTb NPUHLUIBI  JEHCTBHS ~ H3YYEHHBIX IMpHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMCAHUSA, MCIOJb3Yys 3HAHUS O
CBOHCTBaX  (U3MUECKUX SBIEHUH U  HeoOXoauMble  (HU3HUECKHE

3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIBHLIC
HpI/I60pI>I o CcxeMaM H" CXCMATHYHBIM PUCYHKAM, COCTaBJISAATH CXCMbI
QJICKTPHUYCCKUX ueneﬁ C OCICa0BaTCIBbHBIM u napajijiCJIbHbIM
COCAUHCHHUECM DJJICMCHTOB, pa3jindas YCJIIOBHBIC 0003HAYEHHST DJIEMEHTOB

BJIEKTPUYECKUX LENen

1.16

NPUBOAMTh  MPUMEPHl  (HAXOAWTh  MHPOPMALMIO O  IpUMepax)
MPAKTUYECKOTO WCIONb30BaHUS (DM3MUECKUX 3HAHWA B ITOBCEIHEBHOMN
KU3HM JIJIs1 oOecrieueHusi 0€30MacHOCTH MpHU oOparieHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbSI M COOJIOICHUST HOPM

SKOJIOTHYCCKOTI'O ITIOBCACHU B Oprxcanmeﬁ cpeac

1.17

OCYIIECTBIISATh TOWUCK HH(MOpMaNUKU (U3HYECKOTO COACPNKAHUSI B CETH
WNHTepHeT, Ha OCHOBE UMEIOIIUXCA 3HAHUW M MYTEM CpPaBHEHHUS
JIOTIOJTHATEIHHBIX HCTOYHUKOB BBIICTISTE HHPOPMAIUIO, KOTOPAs SIBJISICTCS

MIPOTUBOPEYNBOM UITU MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCIOJIb30BaTh MPU BBIIOJIHEHWN Y4E€OHBIX 3aJaHU HayYHO-IOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOro COAEpIkKaHMs, CIIPAaBOYHBIE MAaTE€pPHalIbl, PECYPCHI
cetu MHTepHer; BiageTh NpuéMaMu  KOHCIIEKTHMPOBAHMS — TEKCTa,

peoOpa3oBanuss HHGOPMAITUHU U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO

1.19

co3aaBaThb COOCTBEHHBIE IMMCHMEHHBIE U KpaTKUC YCTHBIC COO6IlI€HI/I$[,

0000mass wuHPOPMAIMIO M3 HECKOJIBKHX HCTOYHHUKOB  (DU3HYECKOTO




COJIepKaHusl, B TOM YKCie MyOJINYHO NMPEACTABIATh PE3YIbTAaThl IPOSKTHON
WM UCCIIEJOBATEIbCKON NEATENbHOCTH, TP TOM I'PaMOTHO HCII0JIb30BATh
W3yYeHHBI TOHATHUHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATH

BBICTYIIJICHHUC npee.eHTauI/Ieﬁ

1.20

IpU BBIOJIHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (PU3MUEeCcKHX
IIPOLIECCOB  pacHpelesiaTh OOA3aHHOCTH B TIpyNIE€ B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 3aJa4aMH, CJICIUTh 3a BBINOJIHEHUEM IUIaHa JIEUCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIA BKJIAJl B
JEeSATEIbHOCTh T'PYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aHMOJCICTBHE,

IIPOSBIISA TOTOBHOCTD pa3peiaTb KOH(QIUKTbI

9 KVIACC

Kon
npoBepse
MOro

pe3yJabTaT

a

IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUSA

1.2

pasiinydaTth ABJICHUSA IO OIMHMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1‘1601(06 SABJICHUC

1.3

pacrio3HaBaTh IMpOSIBIIEHHME M3YYEHHBIX (U3MUYECKUX  SBJICHUM B
OKpY’KalOIIeM MHUpPE, B TOM YHCiIe (U3UYECKUE SBJICHUS B MPUPOJE, IPU
3TOM TEpPEeBOJUTH IPAKTHYECKYI0 3ajady B Yy4eOHYI0, BBLIEIATh

CYIIECTBEHHBIE CBOICTBA (TIpU3HAKHN) (DU3UUECKHX SIBICHUN

1.4

OIMCHIBATh M3yUYCHHBIE CBONCTBA TeN W (DU3NYECKHE SBICHUS, MCIIOIB3YS
¢u3nyeckue BEIMYMHBI, @pPU ONMCAHUM TNPABUIBHO  TPAKTOBATh
(bu3NYeCKUi CMBICT HCTONB3YEMBIX BEIWYHH, 0003HAUYEHUS U €IMHUIIBI
(Gu3MYeCKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu

HU3YUCHHBIX 3aBUCUMOCTEH (1)I/ISI/IIIGCKI/IX BCINYHMH

1.5

XapaKTCPHU30BaTb CBOMcCTBa TCII, (1)H3HLIGCKI/I6 SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Ys HN3YUYCHHBIC 3aKOHBI, npn  95TOM JaBaTb CJIOBECHYIO

(hOpMyJIMPOBKY 3aKOHA U 3aITUCHIBATH €TI0 MATEMATUYECKOE BRIPAKCHHE

1.6

O0OBACHATH @HSHHGCKI/IC IMpouecCChbl " CBOMCTBA TCJI, B TOM 4YHUCIC U B




KOHTEKCTE CUTYyallMil IIPaKTUKO-OPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHHe u3z 2 — 3
JIOTHYECKUX MIaroB ¢ MOMOIIBIO 2 — 3 M3yYEHHBIX CBOWCTBA (DU3UUECKUX

HBHGHHﬁ, (1)1431/1%01(1/1)( 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pematb pacu€THble 3agadd (omuparoluecs Ha cucremy u3 2 — 3
YpaBHEHMUI), UCIIOJIB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 3aJayd 3allUChIBaTh KpPaTKOE
YCIJIOBUE, BBIABIIATH HEJOCTAIOLIME WM M30BITOUHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHUS, IPOBOJUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IOJIyUEHHOTO 3HA4YeHMs] (U3NYECKOMN

BCJINYHMHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOpPBIC MOXHO pPCIIUTL IIPU IMOMOLIH
(1)I/ISI/II-I€CKI/IX MCTOOB, HCIIOJB3Yys OIMMCAHUC HCCIICAOBAHUA, BBIACIATH
IpOBEpsACMOC  IIPCAIIOJIOKCHUC, OLCHUBATL IIPABHUIIBHOCTL IIOpsAAKa
IMPOBCACHUA HCCICI0BaHUs, JC1aTh BBIBOJbI, HHTCPIPECTUPOBATH

Ppe3yJibTaThbl HaGJ'IIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IMPOBOAWTL  OIIBITBI  IIO Ha6JIIOI[€HI/IIO (1)I/ISI/II-I€CKI/IX SIBIICHHH  HWIIHN
(bHBPILIeCKI/IX CBOMCTB TEI: CaMOCTOATEIBLHO CO6I/IpaTI> YCTAHOBKY U3
H30BITOYHOTIO Ha60pa O60py,I[OBaHI/I$I, OIIMCBhIBATh XOJ OIbITa MU €Io

pe3ynbTaThl, GOPMYyITUPOBATH BBIBOIBI

1.10

MPOBOAMTH MPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, OTpPEIeIIss
CpellHee 3HAYCHHUE U3MEPSIeMOW BEIMYMHBI ((OKYCHOE pPacCTOSHUE
coOuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOpP cIrocoba HW3MEpEHUS

(M3MepHUTETHLHOTO pUOopa)

1.11

MNpOBOAWUTL HCCICOAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJIMYHNH C
HCIIOJIb3OBAHHUEM  IIPSAMBIX H3M€p€HHfII IJIaHUPOBATb HUCCJIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (1)I/IKCI/IpOBaTB PE3yJIbTAThI
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMUYMH B BHJAC Ta6JII/IIII/I

Fpa(bI/IKOB, ACJIaTh BbIBOJBI I10 PE3YJIbTaTaM HUCCIICAOBAHUS

1.12

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATH
U3MEpEeHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHSTH
U3MEpEHUs, Cllefys NPEUIOKECHHON WHCTPYKLUHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U AHAJIM3UPOBATH IOJy4YCHHBIE PE3YJIBTAThI C YIETOM 3aJaHHOU

MNOTpCIIHOCTHU I/ISMepeHI/Iﬁ

1.13

coOJTIOAaTh MpaBuia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaToOpHbIM




00opyI0BaHNEM

1.14

pa3nuyaTh OCHOBHBIE IPU3HAKM HW3YYEHHBIX (PU3MYECKUX MOJIEIeH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETApHAas MOJECIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O g1apa

1.15

XapakTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONUCAHMs, UCIIONb3YS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJIECHUH U HEOOXoAMMbIE  (U3MUECKUE

3aKOHOMCPHOCTHU

1.16

HCIIO/Ib30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH U3YUYECHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX IPOIIECCOB
IpU pelleHUH Y4eOHO-IPAKTUYECKUX 3ajjau, ONTUYECKHE CXEMbl Ul

MOCTPOSHHSI N300paKEHHIA B TNIOCKOM 3€pKajie ¥ COOMpArOIIeH JINH3e

1.17

NPUBOAWTH  NPUMEPHl  (HAXOAUTh  HMHGOPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HKCIIOJIB30BaHMs (U3UYECKUX 3HAHUH B IOBCEIHCBHOM
KU3HM JIUIA oO0ecriedeHus: 0€30MacHOCTH MPU OOpallieHuu ¢ MpuodopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbsI M COOJFOICHUS

HOPM 9KOJIOTHYCCKOI'O ITOBCACHUS B Opr>KaIOIH€ﬁ cpeac

1.18

OCYLIECTBIIATh MOMCK HH(pOpMALUU (PU3UYECKOTO COJEpKAHUS B CETH
WHTepHeT, caMoCcTOsATENbHO (HOPMYITHPYsI TTOMCKOBBIM 3arpoc, HaXOIUTh
IIyTU OIpEesICHHUs JOCTOBEPHOCTH MOIy4Y€HHOW MH(POPMALMU Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJIHUTCIBbHBIX UCTOYHHUKOB

1.19

MCIIOJI30BATh MPH BBHIOJHEHUN Y4EOHBIX 3alaHUi HAYYHO-IOMYJISIPHYIO
auTepatypy  (U3MYECKOro  COJAEp)KaHUs, CIpPaBOYHbIE MaTepuabl,
pecypcbl cetu MIHTepHET; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOLICHHSI Ha OCHOBE
MHGOpPMALIUU U3 HECKOJIbBKMX HCTOYHHUKOB (DU3UYECKOTO COJEpKaHMS,
MyOJIMYHO MPENICTABIIATh PE3YIBTAThI MPOSKTHOM HITH MCCIIET0BATEIBCKOM
NEeATEIbHOCTH, IIPM OTOM TI'PAMOTHO  HCIOJb30BaThb  M3Y4YEHHBIU
MOHATUMHBIN anmapaT M3ydyaeMoro pasjaena (U3MKH M COIPOBOXKIATh
BBICTYIJICHHE IMpe3eHTalued ¢ y4éToM OCOOEHHOCTeH ayauTopuu

CBCPCTHHUKOB

1.21

IIpX  BbIIIOJIHCHUH y‘le6HI>IX IIPOCKTOB H HCCIIeIOBaHUM (1)H31/I‘{6CKI/IX

IpoueCcCoB pacClupCacCiIATb 0053aHHOCTH B rpynmne B COOTBCTCTBHUU C




IIOCTAaBJICHHBIMU 3aJadaMu, CJICIHUTH 3a BBIIIOJHCHUCM IIJIaHA [lef/'ICTBI/II\/JI n
KOPPCKTUPOBATh €TI0, aJACKBATHO OLCHHBATDH COOCTBEHHBIN BKJIad B
ACATCIIbHOCTD I'PYIIIIBI, BEICTPANBATh KOMMYHUKATUBHOC B33HMOI[€I>'ICTBH€,

IPOABJIASA TOTOBHOCTD Pa3pCilaTb KOH(bHHKTBI




MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3ne
Ja

Kon
3JIeMeHTAa

IIpoBepsiemble 3J1eMeHTBI COMEPKAHUS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIEIO MHPA

1.1

®uzuka — Hayka O npupone. SBiaeHUs NPUPOIBI.
@usuueckue  SABICHMUS:  MEXAHWYECKHE,  TEIUIOBBIC,

QJICKTPUYCCKUC, MAIHUTHBIC, CBECTOBBIC, 3BYKOBBIC

1.2

®usnueckue  BenuuuHbl.  M3Mepenume  ¢pusnyeckux
BEJINYHH. dusnueckue IpUOOPHI. [TorpemHoCTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHHULL

1.3

EcrecTBeHHOHay4yHBIi METOJ IO3HAHUA: HaOIIOACHUE,
IIOCTAaHOBKAa HAy4yHOIO BOIIPOCA, BBIABUKCHHE THIIOTE3,
OKCIEPUMEHT MO0 TMpPOBEpPKE THUIOTE3, OOBICHEHHE

Ha6J'IIO,I[aCMOFO SABJICHUA

14

Onucanne GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJICIICH

1.5

[IpakTuyeckue paboOTHI:

HiHtPar#HH#l13mepenue paccTosSHUM.

#iHPar#Ht#l13mepenne o0bEMa KUIKOCTH U TBEPOTO TEa.
#H##Par###OnpeneneHue pa3sMepoB MallbIX TeJl.
H#i#HPar#HI3mepenne  TemmepaTypbl  IpU  [IOMOIIHA

KUAKOCTHOI'O TCPMOMETPA U AATUNKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEIIECTBA

2.1

H#H#H#Par###CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIBI, HX
pa3mepbl. ONBITHI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHUE

BCIICCTBA

22

#H##Par##Ht J|Brokenue yactuil BeniectBa. CBsI3b CKOPOCTH
JBIWKEHHUSI 4acTull ¢ Temmeparypoi. bpoyHoBckoe

nBuxkenue, nuddysus

23

B3aHMOILefICTBH€ JacCTHul BEIIECTBA: IPUTAKCHUC U

OTTAJIKUBAaHUC




Hi##Parf## ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEH M TBEPIBIX (KPUCTAIIMYECKHUX) TEII.

24 B3aumocBsI3p MEXIy CBOMCTBAaMH BELIECTB B pPa3HBIX
arperaTHbIX COCTOSIHUAX U HX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIbI
[IpakTuueckue paboThI:
#H#Par###Ouenka nuamMeTpa aTroMa METOJIOM PsiioB (C
HCIIOob30BaHueM (pororpaduii).

2.6 HHHPar#HH#ONBITHI o HaOJTIOJICHUTO TEITIOBOTO

pacIIMpeHus ra3os.
HH#HPar###OnpITel 10 OOHApY)KEHUIO  JEWCTBUS  CUII

MOJICKYJISIDHOT'O HPUTSKCHUS

JIBIDKEHME U B3AUMOJENCTBYE TEJI

i1 MexaHn4ueckoe JBHDKEHHE. PaBHOMEpHOE u
. HEPaBHOMEPHOE JBUIKCHUE
#H##Par###CKOpOCTb. Cpennss CKOpOCTh pu
32 HEpPaBHOMEPHOM JIBIKeHUHU. Pacu€r mytu u BpemeHu
JIBHOKCHUS
SIBnenue nHepuu. 3aKoH HHEpUUK. B3auMoaeicTBue Tei
33 KAaK IIPUYMHA U3MEHEHUs CKOPOCTH JIBMXKEHMS Tell. Macca
KaK Mepa MHEPTHOCTH TeJia
14 ###HPar### InorHocts  BemiectBa. CBSA3b  IIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BelllecTBa
35 Cwita KaK XapaKTepUCTHKA B3aUMOJICHCTBHS TEJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
. MTOMOIIBIO TMHAMOMETPA
37 #HHPar###SIBnenne TATOoTeHMA W cwmia Tsokectd. Cuia
' TSKECTH Ha Apyrux miaHerax. Bec Tema. HeBecomocth
18 Cuna tpenus. TpeHuE CKOJIbXKEHUS U TPEHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
3.9 #H##ParfH##CnoxxeHe CWJl, HalpaBJIEHHBIX MO OJIHOM
. npsMoil. PaBHoelcTByrOIIAast CUil
3.10 [IpakTrueckue paboOTHI:




OrmpenerieHe  CKOPOCTH  PaBHOMEPHOTO  JIBUKCHUS
(mapuka B JKHOKOCTH, MOJENU  SJIEKTPUUECKOTO
apToMoOmiIE W Tak jganee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHUsI OpyCKa WM IIapuKa 10 HaKJIOHHOU
wiockocTd. OnpeneneHue IUIOTHOCTU TBEPAOTO Tela.
OnbIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh PaCTSHKEHUS
(nedopmanuu) IpyKUHBI OT NPUIIOKEHHOU CUIIbL. OTBITHI,
JEMOHCTPHUPYIOIIHE 3aBHCHUMOCTh CHJIBI TpEeHHUS
CKOJIbJKEHUS OT Beca Tejla U XapaKTepa COMPHUKACAIOLIUXCs

MMOBEPXHOCTEH

Ousnyeckue SBICHUS B MPHUPOJEC: MPUMEPHI TBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHBOW MPHUPOJIE,

JICMCTBHUE CHJIbI TPEHHUS B IPUPOJIEC U TEXHUKE

3.12 TexHu4yeckue yCcTpoiCcTBa: IMHAMOMETP, MOAUTUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 1 TA30B

HaBnenue TBEpaoro Ttena. CrnocoObl yMEHbLIEHUS U

1 YBCIUMUCHUA OABJICHHUA
42 JlaBnenue raza. 3aBUCMMOCTH JIaBJICHHS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBneHust TBEPABIMH TelaMH, XHIKOCTAMHU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHe MaIIMHbI
3aBHUCUMOCTh  JIaBJICHHUA  JKUJKOCTH  OT  [UIyOWHBL
4.4 IM'mapocratuyeckuii napagokc. CooOIIAONTUECS COCYIBI.
FI/II[paBJ'II/ILIeCKI/Ie MCEXaHU3MBbI
AtMocdepa 3emnu u atmochepHoe masneHue. [IpuunHbl
15 CYIIECTBOBAaHMUS BO3AYIIHOH 00o0ouku 3emur. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO MABJICHHS OT
BBICOTHI HAZl YPOBHCM MOPA
46 Usmepenne atmocdepHoro pasneHus. I[Ipubopsr mis
' U3MEpEHHs aTMOC(EPHOTO 1aBICHUS
47 JleiicTBHE KUIKOCTU U Ta3a Ha MOTPY>KEHHOE B HHUX TEJIO.
' BorTankuBaromias (apxuMeoBa) cuiia. 3akoH Apxumesa
4.8 [InaBanwue ten. Bo3ayxormnaBanue

4.9 [IpakTHueckue paboOTHI:




UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMaA
NOTPYKEHHOW B JKUJAKOCTh 4acTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH  CWJIbL, JICHCTBYIOIIEHM HAa  TEJO,
NOTpyKEHHOE B JKHUIAKOCTh. [IpoBepka He3aBUCHMOCTHU
BBITAJIKUBAIOLIECH CHUJIbI, JEHCTBYIOLIEHW Ha TEJIO B
JKUJKOCTU, OT Macchl Tena. OMNbIThI, IEMOHCTPUPYIOIINE
3aBUCHMOCTDb BBITQJIKUBAIOLIEH CWIbIL, JEHCTBYIOLIEH Ha
TEJO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B >KUIKOCTD
YaCTH Te€JIa U OT INIOTHOCTH KUJAKOCTU. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U ONpPENEICHHE

€€ rpy30MnoIbEMHOCTH

4.10

dusnueckue SBICHUS B MPUPOJIE: BIUSIHUE aTMOC(HEPHOTO

JaBJICHUS Ha JKUBOU OpraHus3Mm, IJIaBaHUuC pLI6

4.11

TexHuyeckue yCTpPOICTBA: COOOINAIOIIMECS  COCYIBI,
YCTPOMCTBO  BOAOIPOBOAA, T'MAPABIMYECKUNA  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTD, OHEPI' A

5.1 Mexanmnueckast pabora
5.2 Mexann4deckass MOIIHOCTD
53 [IpocTele  MeXaHM3MBI:  pbl¥ar, OJIOK, HAKJIOHHAS
' MII0CKOCTh. [IpaBuiio paBHOBeCHs pblyara
54 [TpumeHeHue paBuiia paBHOBECHS pbluara K OJI0Ky
«3010T0€ TIpPaBUIIO» MexaHUKH. K03 UIIMEHT Mmone3Horo
5.5 neicTBus MexaHu3MOB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE
5.6 [ToTeHnmanbHas SHEPTUU Tea, MOAHATOrO Hall 3eMIEH
5.7 Kunernueckas sneprus
58 [Tonnass mexaHuueckass SHEpPrusi. 3aKOH HU3MEHEHUS U
' COXpaHEHHUs] MEXaHUYECKOU SHEPTUU
[IpakTHueckue paboOTHI:
59 ##HtPar###OnpeneneHue paboOTbl CHIIBI  TPEHUS TIpU

PAaBHOMCPHOM  JIBWJKCHHMU TCJIa 11O FOpH?;OHT&JIBHOfI

noBepxHocTu. MccienoBanue — ycloBUH — PAaBHOBECHS




ppraara.  M3mepenme  KIIJI HaKIOHHOM  IUIOCKOCTH.
N3y4eHne 3aK0HA COXPAHEHUSI MEXAHUYECKOU SHEPIUH
5.10 @u3nyecKue SIBJICHNS B IPUPOJIE: PblYark B TEJIE YEI0BEKa
TexHuyeckue  yCTpOWCTBA:  pblyar, MOJABWKHBIA U
5.11 HETOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCThIE
MEXaHU3MBI B OBITY
8 KVIACC
Kon
Kon
pasne IIpoBepsiemMblie 3J1eMEHTBI COIePKAHUA
3J1eMeHTA
a
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKON
TEOpUHU CTPOEHHUs BeniecTBa. Macca U pasMepbl MOJIEKYI.
6.1
OnbITel, NOATBEPkKAAOIIUE  OCHOBHBIE  IIOJIOXKCHHUS
MOJIEKYJISIPHOKUHETUYECKON TEOpUn
Mogenu TBEPOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSHUN
6.2
BemlecTBa. Kpucramuinyeckue 1 amopgHbie Tena
OOBbsicHEeHHE CBOICTB ra3oB, )KMJIKOCTEH M TBEPIBIX Tell
6.3 Ha OCHOBE IIOJIOKEHUM  MOJIEKYJIIPHOKUHETHUYECKON
TEOpUH
6
6.4 CMaunBaHUE U KalUJUISIPHBIE SBJICHUS
6.5 TemoBoe paciiupeHue U ckaThe
Temneparypa. CBs3p TeMmmepaTypbl CO  CKOpPOCTBIO
6.6
TEIJIOBOT'O JABM)KEHHUS YaCTHUI]
Buytpennsst sneprusi. CriocoObl U3MEHEHUs] BHYTpEHHEH
6.7
SHEpIUuu: Terionepeaada U CoBepIICHHE PadOThI
Bunel Ttemonepenauu: TEMIONPOBOAHOCTh, KOHBEKIINS,
6.8
U3ITy4eHHe
6.9 KonnuecTBo TemnoTel. Y nenpHas TEIIIOEMKOCTD BEIIECTBA
6.10 TerutooOMeH ©  TemIOBOe paBHOBECHE. YpaBHEHHE




TEIUIOBOro OajaHca

IInaBnenue u OTBCPACBAHUC KPUCTAJIMYCCKUX BCIICCTB.

611 V nenpHas TEMI0Ta IUIABIICHUS
[TapoobpazoBanue u konaeHcanus. Micnapenue. Kunenue.
6.12 YaenpHas TeIUIOTa MapooOpa3oBaHUS.  3aBHUCHMOCTH
TEeMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO AaBICHUS
6.13 BnaxxHocTs Bo3nyxa
6.14 DHeprus TOIINBA. Y IeJIbHAsL TEII0Ta CTOPaHUsI
[Ipunmuner  pabotel  TerioBblx  aurarenei  KITJ
6.15 TEIJIOBOro ABMrareia. TelIoBble IBUTATENIM W 3allluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUS W MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTuueckue paboThI:
HHHPar###OnbITBL IO OOHAPYXKEHUIO  JIEHCTBUA  CHII
MOJIEKYJISIPHOT'O TIPUTSKEHUSI.
HHHPar###OnbITBl 10 BBIPAIIMBAaHUIO  KPHUCTAILJIOB
MTOBAPEHHOM COJIM WJIM caxapa.
H#HAPar###ONBITE o HaOII0IEHUIO TEIJIOBOT'O
paCIIMpPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEII.
HH#HPar#H#Onpenenenre gaBieHust BO3Ayxa B OaiioHe
HITIPHIIA.
617 HHHPar###ONbITEI,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTD

JaBJICHUs] BO3AyXa OT €ro o0bEMa W HArpeBaHUs WU
OXJIaX/ICHUSI.

#H##Par##H IpoBepka TUIOTE3bl JUHEWMHON 3aBUCHMOCTH
JUITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUIECKON TpyOKe
OT TeMIIEPATYPHI.

#Hi#Parf##HabnoieHne n3MeHeHus: BHYTPEHHEN 3HEprUuu
Tela B pe3ylbTaTe TeIionepenadyd U padoThl BHEIIHUX
CHJL.

##Par#H#llccnenoBanue  sSBIEHUS TEIUIOOOMEHA IpHU

CMCIINMBAaHHUN XOJ'IOI[HOﬁ n FOqueﬁ BOJbI.




#HH##Par###Onpenenenmne KOJIMYECTBA TETLJIOTHI,
MOJIY4YEHHOTO BOJOM TIpH TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM LIIITUHAPOM.

#H##Par##HOnpenenenue yeJIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#Hi#H#Par###lccnenoBanue npoiecca HCIapeHus.
#H##Par####Onpenenenue  OTHOCUTEIBLHOM  BJIAXHOCTH
BO3/yXa.

#H#Par###Onpenenenre yneabHOW TEIUIOThI TUIABJICHUS

Jpaa.

6.18

dusnueckne SBICHUS B NPHUPOJAC: TMOBEPXHOCTHOE
HaTsOKEHUE W KanWUISIPHBIE SIBIIGHUS B TPHUPOJE,
KpUCTAJUIBl B Ipupoze, uznydenue CoHIA, 3aMep3aHue
BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTaA.

6.19

TexHuueckue  yCTpOMCTBA:  KAalWUIAPBL,  IIPUMEPBI
UCIIOIB30BAHUS KPHUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD,
JaTYMK TEMIIepaTypbl, TEPMOC, CHUCTEMaA OTOILICHUs
JOMOB, THUTPOMETpBI, TICUXPOMETp, IapoBas TypOHHa,

ABUTaTCJIb BHYTPCHHETO CrOopaHusl.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUS

7.1 OnexTpusanus ten. [IBa posia 3JIeKTpUUYECKUX 3apsiioB
BsaumopelictBue 3apspkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIbI B3aMMO/IEHCTBHS 3apSKEHHBIX TEJl OT
BEJIMYMHBI 3aps1JI0B U PACCTOSHUS MEXK/y TEJIaMH )
Onexkrpudeckoe mnose. Hanmpspk€HHOCTh 3JEKTPHUYECKOro

7.3 noJs. [IpyHIMD cynepno3uuuy 3JIeKTpUIecKuX mnosel (Ha
KauyeCTBEHHOM yYpPOBHE)
Hocutenu snexkTpuyeckux 3apsaoB.  DJIeMEHTapHbBII

7.4 anekTpuueckuil 3apsa. Ctpoenue aroma. IlpoBogHuku u
TUBIIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOro 3apsaa




DneKTpu4ecKu TOK. Ycnosus CYLLIECTBOBaHUsA

7.6

BJIEKTPUYECKOT0 TOKa. ICTOUHMKH MOCTOSHHOTO TOKa

JIeficTBUS IEKTPUYECKOTO TOKA (TEIIOBOE, XMMHYECKOE,
7.7

MarHuTHOE). DIIEKTPHUECKUH TOK B JKUJIKOCTSX U ra3ax

Onektpuueckas 1enb. Cwia Toka.  DJIEKTPUYECKOE
7.8

HaIpsHKEHUE

ComnpoTtuBiieHUE NPOBOJHUKA. Y IETbHOE COMPOTHBIICHHUE
7.9

BEIIIECTBA
7.10 3axon OMa aJ1s1 yyacTka 1enu

[TocnenoBatennbHOE W Mapa/ulelIbHOE  COCIMHEHHE
7.11

MPOBOIHUKOB

Pabora W MONIIHOCTh JJCKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHE IIENU W TMOTPEOUTENIN DJIEKTPUICCKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocTossHABIe MarHuThl. B3amMoOAeHCTBHE IMOCTOSHHBIX
7.14

MarHuTOB

MaruuTHoe T10i€. MarHuTHoe TIIoJie 3eMJIM M €ro
7.15

3HAYCHUE IS J)KM3HHU Ha 3eMiie

OmneiT Opcrena. MarouTHoe 1oJie 3JeKTPUYECKOro TOKA.
7.16

[IpuMeHeHue 37IeKTPOMarHiTOB B TEXHUKE

JlelicTBUE MarHUTHOrO IOJ Ha MPOBOJHHUK C TOKOM.

DJIEKTPOABUTATEIb TMOCTOSIHHOTO TokKa. Vcmonb3oBaHue
7.17

JJIEKTPOJBUIaTeNe B TEXHMYECKMX YCTPOMCTBAX M Ha

TpaHCIopTe

OnbIThI ®Dapanes. SBnenue AJIEKTPOMAarHUTHOU
7.18

nHaykuuu. [Ipasuio Jlenna

OnekTporerepatop. CriocoObl NOTyYEHUS NEKTPUIECKON
7.19 JHEPIUM. DIIEeKTPOCTaHIIUU HAa  BO30OHOBISIEMBIX

HMCTOYHHUKAX YHEPTUU

[TpakTrueckue paboOTHI:
7.20

OnpIThI 1O HAOIIOICHUIO AIEKTPU3ALMH T UHAYKLIHUEH U




MPY CONTPUKOCHOBEHHUH.
HccnenoBanue  NEWCTBHS  AJIEKTPUYECKOTO IO HA
MPOBOJHUKHU U JUBJIEKTPHUKH.

COopka u TmpoBepka paOOTHI DSIEKTPUUYECKON LIenmu
MIOCTOSIHHOT'O TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3MmepeHnue u peryimpoBaHue HaPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4Yepes
pEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKECHUS
Ha PE3UCTODE.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb
3JEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHHMKA OT €ro
JUTUHBI, TUIOLLA/IN MTOTIEPEYHOr0 CEUEHU U MaTepuraa.
[IpoBepka mpaBuia CIHOKEHUS  HANPSOKEHUW  TPHU
[IOCJIEIOBATEIbHOM ~ COCAMHEHUU  JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuia ajs CUJIbl TOKAa MPU HapalIeIbHOM
coeMHEHUN  pe3uctopoB.  Ompexnenenne  pabOTHI
JJEKTPUYECKOTO  TOKA, MAYLWIErO0 4epe3  PE3HUCTOP.
OnpeneneHrue  MOIIHOCTA  JJIGKTPUUECKOTO  TOKA,
BbIIEJIsIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIbI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HAIPSKEHUS HA
ner. Omnpenenenne KIIJ| narpeBatens. VccrnenoBanue
MAarHuTHOTO B3aMMOJICUCTBHS IOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOrO MOJISI MOCTOSIHHBIX MAarHUTOB MPH
X oOBeMHECHUU W pa3jelieHuu. VcciienoBanue AeCTBUS
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenKy. OTIbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbl B3aUMOJECHCTBUS
KaTymIKMh C TOKOM M MarHura OT CWIbl TOKa H
HalpaBJIeHUs TOKa B Karymke. [3ydenuwe nencrBus
MAarHUTHOTO  MOJiI  HAa  MPOBOJHUK C  TOKOM.
KoncrpyupoBanue u W3y4YEeHUe paboTsI
3JIEKTPOJIBUTATENS. N3zmepenue KT

JNIEKTPOABUTaTEIbHON YCTaHOBKH. OnpIThI 10




HUCCICIOBAHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUHA:
HUCCICA0BAHUC W3MCHCHUM 3HAYCHHSI U HaIlpaBJICHUSA

HHAYKIIMOHHOI'O TOKa

7.21

Ousuyeckue SBICHUS B MPHPOJE:  OBJICKTPUUECKUE
ABIEHUS B arMocdepe,  DIEKTPUYECTBO  JKHUBBIX
OpPTraHU3MOB, MAarHUTHOE ToJe 3eMiH, JIperd MOI0COoB,
pOJIb MAarHUTHOTO TIOJIS JIJISl JKU3HU Ha 3emuie, TOJISIpHOe

CHAHHNC

7.22

TexHHuecKkne yCTPOMCTBA: DJIEKTPOCKOI, aMIIepMeETp,
BOJIbTMETP, PEOCTaT, CYETUYMK DJIEKTPUYECKOM DSHEPIuH,
JJEKTPOOCBETUTEIIbHBIE npuOOphl,  HarpeBaTebHBIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE
IIPEJOXPAHUTENH,  JIEKTPOMArHuT,  3JIEKTPOABUIaTEllb

IIOCTOAHHOTI'O TOKA, 'CHEPATOP ITOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kox snementa [TpoBepsiembie IIEMEHTHI COJICPIKAHHUS
pazzaena
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe  JABWKEHUE. MarepuanbHas — TOYKa.
5.1 Cucrema otcuéra
8.2 OTHOCHUTEBHOCTh MEXaHUUECKOTO JIBXKCHUS
8.3 PaBHOMEpHOE IPSIMOTHHEWHOE IBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJTUHEHHOE JIBHKEHUE.
g 8.4 CpenHsis ©  MIHOBEHHas CKOpPOCTb  Tela  IIpU
HEPaBHOMEPHOM JIBHYKEHUH
Yckopenue. PaBHOyCKOpEHHOE IIPSIMOJIMHENHOE
53 JBUOKEHUE
8.6 #iHtPar#H##CroOo1HOE maenue. OnbIThl [anmes
###Par###PaBHOMEpPHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon m wacrora oOpaiuenus. JluneitHas u yriosas

CKOPOCTH. HeHTpOCTpeMI/ITeHBHOC YCKOpPCHHUC




8.8

[Iepss1it 3ak0oH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HetoTona

8.11 #HH#APar###] [puHUUI Cynepro3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 ##HtPar#H##Cuia  TpeHMs: Cuila TPEHUS CKOJIbKEHHS,
' CHUJIa TPEHUS NIOKOS, PYTHUEe BUJIbI TPEHUS

814 ###Par#H###(Cuna  TSDKECTU M 3aKOH ~ BCEMHUPHOTO
. TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJACHUs

8 15 Hewxenne  twuianer  Bokpyr — Comnma.  Ilepsas
' KOCMHUY€ECKasi ckopocTb. HeBecoMOCTh U neperpysku

%16 PaBHOBecue marepuanbHON TOYKU. AOCONIIOTHO TBEPAOE
. TEJOo

%17 #H##Par###PaBHoBecue TBEPJOro Tella ¢ 3aKPEIUIEHHOM
. OChI0 BpauieHus. MoMmeHT cuibl. LleHTp TshkecTn

8.18 Nmnynbe Tena. I3mMenenune nmiyinbca. MiMmynbe cribl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCA

8.20 HiHtPar#H#PeakTUBHOE IBUKEHUE

8.21 Mexannyeckas paboTa U MOIIHOCTh

892 PaGora cunm Tsxkectn, ympyroct, TpeHus. CBs3b
' SHEPruu U paboThl

893 [TorennanpHasi  SHEprust Tena, TMOJHITOTO  Haj
. MOBEPXHOCTHIO 3eMJITH

8.24 [loTenuuanpHas 3HEPIrUs CXKATON NPYKUHBI

85 #H##Par#H#KuneTnaeckas sHeprusi.  Teopema o
' KMHETUYECKOW SHEPIruu

8.26 HiHtPar#H#H#3aKoH coXxpaHEeHUs] MEXaHUYECKOW PHEPTUU

[IpakTrueckue paboOTHI:
OrmpezenieHne CpeIHEe CKOPOCTH CKOJBXEHUs Opycka
87 WIM JBYKEHUS IIapuKa MO HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHHUs Tejla IPU PABHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPH




PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 Ha4allbHOW CKOPOCTH.
[IpoBepka THOOTE3BI: €CIUM MNPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 Ha4dallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKHU BPEMEHH O/IMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS
OT CWIbl HOpMaJbHOrO JjaBieHus. OmnpeneneHue
Kod(QuIMeHTa TpeHus cKojibxeHus. OmnpeneneHue
KECTKOCTH MpYXHUHBbL. OnpeneneHue padOTbl CUIIBI
TPEHUs] TPH PABHOMEPHOM JBIDKCHHM Tela IO
TOPU30HTAIBHOM MOBepXHOCTH. OrnpenencHue padoThl
CWJIBl  YOPYrocTd  Tpu  HoabéMe  rpysa ¢
UCTIOJIb30BAHUEM  HETIOJBM)KHOTO M TIOJIBHXKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: IPUIUBbI U OTIIMBBI,

8.28 nBwkeHrue 1iaHeT COJIHEUHOM CHUCTEMbI, PEaKTUBHOE
JIBI)KEHUE KUBBIX OPraHU3MOB
$.90 TexHuyeckue  yCTpOMCTBA:  CIUJIOMETP,  AATYUKHU

IMOJIOKCHUS, paCCTOAHHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEBAHWA 11 BOJIHBI

KonebarenpHoe JBHXXCHHUC. OCHOBHBIE XapaKTCPHUCTUKHU

- KoJIeOaHUi: TIepHOJI, 9aCTOTa, aMILTUTYAa
9, Matematudeckuit u PY>KUHHBIN MasiTHUKH.
. [IpeBpatienre SHEPTUU MPU KOJIEOATETHHOM JBUKEHUU
93 3aryxarwmue KoneOaHus. BbIHyXJeHHbIE KoleOaHus.
' Pesonanc
Mexannyeckue BoJHBL. CBONCTBA MEXaHWYECKUX BOJIH.
94 [IpononpHble W TONEpPEYHbIE BOJIHBL. J[JTMHA BOJHBI U
. CKOPOCTH €€ pacrpocTpaHeHus. MexaHM4eCKue BOJHBI B
TBEPIOM TeJIE, CECMUYECKUE BOJIHBI
9.5 3Byk. ['pomMkoCTb 1 BeIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNHuppa3Byk u ynbTpa3zByk
97 [TpakTudeckue pabOTHI:

Omnpenenenne  4acToThl W Iepuoja  KoeOaHWi




MaTeMaTHYeCKOT0 MasATHUKA.
OnpeneneHue 4acToTbl U Iepuoja  KojeOaHHM
NPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoJjeOaHMi
NOJBEIEHHON0O K HWUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoJjeOaHMi
NPYKUHHOIO MasTHUKAa OT Macchl rpysa. IIpoepka
HE3aBUCHUMOCTHU nepuoja KosieOaHui rpysa,
MOJIBELICHHOTO K HUTHU, OT Macchl Ipy3a U KECTKOCTH

IIPY>XXUHBI. I/IBMepeHI/IC YCKOPCHUA CBO6OI[H01"O naacHus

dusznyeckue SBICHUS B npupoac: BOCIHPUATHUC 3BYKOB

9.8 )KUBOTHBIMH, 3EMIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
LlYHaMH, 3XO0
99 TexHuueckne yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIBTpPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

DNEeKTPOMarHuTHOE MOJe. DIEKTPOMArHUTHbBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas mnpupoga cBeta. CKOpocThb cBeTa.
. BonHoBbIe cBOliCTBa cBeTa
10 [IpakTuueckue paboThI:
10.4 W3yueHue CBOMCTB  3JEKTPOMArHUTHBIX  BOJH  C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Odusznueckue SBICHUS B IpHPoOJE: OHMOIOTHYEecKOe
10.5 neiicteue BUJMMOTO, yIIbTPa(HOIETOBOTO U
PEHTTEHOBCKOTO M3ITyueHUI
106 Texuuueckue YCTPOMCTBA: UCIOJIb30BaHUE
. AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast monenb cBeta. ICTOYHUKHM CBETA
11 11.2 [IpsamosniuHetHOE pacnpOoCTpaHEHUE CBETA
13 Ortpaxenue cBera. [lmockoe 3epkaiio. 3aK0OH OTpaKEHUS

CBCTa




IIpenomnenne cBera. 3aKkOH IPEJIOMIIEHHS CBETA.

t4 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nydeil B TuH3e
116 OnTudeckas cucrema Qoroanmnapata, MHUKpPOCKONA H
' TeJecKona
117 ['ma3 xak onTudeckas cucTema. bian3opykocTs U
' JAJIbHO30PKOCTh
118 Paznoxenue Oenoro csera B cnektp. OnbiTel HptoTOHA.
' CroxeHue CTeKTpaJIbHBIX IIBETOB. Jucnepcus cera
[TpakTuueckue pabOTHI:
HiHPart##HccnenoBanue 3aBHCHUMOCTHU yria
OTpaXeHUsI CBETOBOTO JIy4ya OT yrJja MaJeHusl.
###HPar##HI3yueHnne  XapakTepUCTHK  W300pa)KeHUs
npeaMeTa B IIIOCKOM 3epKalie.
HiHPar##HccnenoBanue 3aBHCHUMOCTHU yria
MPETOMIICHUSI CBETOBOTO JIyya OT YyIJjla MaJeHus Ha
119 TPAHUIIE «BO3IYX — CTEKIIO.
' ##HPar#tHlonydenne  M300pakeHUH C  MOMOIIBIO
coOMparoIIe TNH3BI.
##Par#H##Onpenenenne  (GOKYCHOIO pacCTOSHUA U
ONITHYECKOUN CHUITBI COOMPAFOIICH JTMH3BI.
H##HPar#H##ONbITEl MO pa3NoKEeHUI0 Oenoro cBera B
CIIEKTD.
#H##HPar###ONbITEl 110 BOCHPHUSTHIO LIBETA IMPEAMETOB
IIPH WX HAOJIOICHUU Yepe3 IIBETOBBIC (DMIIBTPHI
®dusnueckue sABJICHUS B mpupoje: 3atmenus ConHIa u
11.10 Jlynbl, 11BeTa TeJ, ONTHYECKHE SBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 Texauueckue YCTPOMCTBA: OUKH, IIEPUCKOII,
' dboroanmapat, ONTHYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
1 121 Onwitel Pezepdopna u mmaHerapHas MOJENb aToMma.
' Mopens atoma bopa
12.2 Hcnyckanue u moryomeHne cBerta aToMom. KBaHTBHL




JInneiyaTele CIIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(ha, OeTa- 1 raMMa-u3ITydYeHUs

12.4

Crpoenne aromHoro sapa. HykimonHas Moxenb

aTOMHOTrO sapa. M3oromnsl

12.5

PanguoakTuBHbIE IIpCBPAICHH. HepI/IOI[ Inojypacmnaga

ATOMHBIX AP

12.6

ﬂ,[[epHBIe pEaKuuu. 3aKOHBI COXpaHCHUA 3apAa0BOIo 1

MacCcCOBOI'O YHUCECII

12.7

9Hepr1/m CBS3H ATOMHBIX AIECP. CBs13b Macchl U OHCPrun

12.8

Peakuuu cuHTe3a U AeleHUs AAEp. HctouHuku OHCPIrun

CoJHia u 38631

12.9

Snepnas  sHepreruka. JIecTBHE  paJMOAKTHBHBIX

I/I3JIyT-I€HI/Iﬁ Ha )KMBBIC OPpraHU3MbI

12.10

[IpakTrueckue paboOTHI:

HaGnronenue CIUIOIIHBIX M JIMHEWYATBIX CIEKTPOB
U3JTy4EeHMUS.

HccnenoBaHue TPEeKOB: U3MEPEHHME 3HEPIrUU YacTHUIIbI
110 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).

W3mepenne paainoakTUBHOTO GoHa

12.11

®dusnueckue SABICHUA B IPUPOJE. ECTECCTBEHHBIN
pPaaOaKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,
PaaMOAaKTUBHOE W3JIyYEHHUE MPHUPOJHBIX MHUHEPAJIOB,
JNEHCTBUE PAJUOAKTHBHBIX M3IYyYEHUH Ha OpraHu3M

YCII0BCKaA

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'ILHHﬁ JA03UMCETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposepsie
MOro
TpedoBaH
ust

IIpoBepsiemble TpeGOBaHHUS K PeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHS OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMbl 0OCHOBHOT'O
o0mero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponau GU3MKU B HAY4HOH KapTHHE MHpa; CHOPMHPOBAHHOCTh
0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOH CBS3M W IO3HABAEMOCTH
ABJICHUM  TNPHUPOJBI, O  POJM  IKCHOEpUMEHTa B  (QU3UKE, O
cucteMooOpa3yromed poiid (PU3MKH B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJOIMH, 00 3BOMIONMU (PU3MUECKUX 3HAHUHA M UX POJHU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KAPTHUHE MHUpPA, O BKJIAAEC POCCUMCKHX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB

OKpY>KaIOIIEro MUPa, Pa3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHus O BHJAX MaTepuu (BEHIECTBO U IOJIE), O JBWKCHHU KaK CIIOCO0e
CYIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJSIPHON TEOpHH CTPOCHHUS
BELIECTBA, O (PU3NYECKON CYIIHOCTU SIBIIEHUN NPUPOAbI (MEXaHUUYECKUX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE PAa3JIM4aTh SBJICHUS
[0 ONHMCAaHMIO HX XapaKTEpHbIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (hpU3MUYecKoe SBJICHUE; YMEHHE pacllo3HaBaTh
NPOSIBJICHWE HM3YYCHHBIX (DM3WYECKHX SIBICHUN B OKPYKAIOUIEM MHDE,

BBLACIIAA UX CYIICCTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

BJ'IaI[eHI/IC OCHOBaMH IOHATHHHOIO arapara U CHUMBOJIMYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIOJB30BAHUC HUX JId PCHICHUSA y‘IG6HI)IX 3aa4; YMCHHC
XapaKTCPpHU30BaTb CBOMCTBa TCII, (1)I/ISI/IIIGCKI/IC SABJICHUA W IIPOLECCCHI,

HCIIOJIb3Yys q)YHHaMeHTaJII)HI)IG 1 SMITMPUYICCKHEC 3aKOHbI

VMeHue OIHMCHIBAaTh HN3YUYCHHBIC CBOMCTBA TEJI M (1)I/I3I/I‘-I€CKI/I€ SIBJICHUS,

HCIIOJIb3YA (bHBPILICCKI/Ie BCJINYHMHBI

Brnanenue ocHoBaMM METO/JIOB HAYYHOI'O MIO3HAHUS ¢ YIETOM COOIIOACHUS
npaBui 0€30MacHOro Tpya: HalOmroaeHue (PU3NYECKUX SIBICHUI:
YMEHHE CaMOCTOSITEIbHO COOMpPATh SKCIEPUMEHTAIBFHYIO YCTAaHOBKY H3

JaHHOTO Habopa 000PYAOBAaHHMS 110 HHCTPYKIIMH, OIMCHIBATH XOJI OTBITA H




3aMMChIBaTh €T0 PE3YIbTaThl, HOPMYIUPOBATH BHIBOBI;

MPOBE/ICHUE TPSMBIX M KOCBEHHBIX M3MEPEHUN (U3NYECKUX BEIMYMH:
YyMEHHE  IUIAHUPOBaTh  M3MEPEHHs,  CaMOCTOATENbHO  coOuparhb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY II0 MHCTPYKLUH, BBIYHMCIATH 3HAYCHHE
BEJINYUHBI U aHAJIU3UPOBAThH IIOJIyYEHHBIE PE3YJIBTAThI C YUETOM 33JaHHON
IIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;

IIPOBEACHUE HECJIOKHBIX DKCIIEPUMEHTAJIbHBIX HCCIIEA0BaHUM;
CaMOCTOSITENIbHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M NPOBOAUTH
HCCIEA0BAHUE IO MHCTPYKLMH, MPEICTABIATh ITOJIYYEHHBIE 3aBUCUMOCTH
¢u3nyeckux BeIMYMH B BHJE Ta0iaMll M TpapHUKOB, YYHUTHIBAThH

MOrpeurHOCTH, ACJIaTh BBIBOJLI 110 pE3yJibTaTaM UCCIICAOBAHUA

[TonnmaHnue XxapakTepHBIX CBOWCTB (PM3MUECKUX MOeNed (MarepualibHas
TOUKa, a0COIIOTHO TBEPJOE TEJO, MOJAEIH CTPOCHUS ra3oB, XKUJIKOCTEH U
TBEPIBIX TEJ, IUIAHETAPHAsT MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO

;mpa) U YMCHHC TPUMCHATDb UX AJIA 00BACHEHHS (bHBPI“IeCKI/IX IpouecCoB

YMeHne o0BACHATh (PU3NUECKUE MPOIIECCHl M CBOMCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CHUTyalluil IpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABISATh IIPUYMHHO-CIIECACTBEHHBIE CBSI3W M CTPOMUTH
OOBSICHEHHE C OIOpOM Ha H3yYEHHbIE CBOMCTBAa (PU3MUECKUX SBICHUH,

(1)H31/I‘-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemath pacuéTHble 3a1a4uu (Ha 6a3e 2 — 3 ypaBHEHHIT), UCIIONB3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3MUYECKIE BEITMYMHBI, B YaCTHOCTH,
3aMnuchiBaTh KPaTKOE YCJIOBHME 3aJau, BBISBISATH HEJAOCTAIOLIUE JAHHBIC,
BBIOMpaTh 3aKOHBI M (OpPMYJBl, HEOOXOAMMBIE s €€ peleHHs,
UCIOJIb30BaTh CIPABOYHbBIC JaHHBIC, MPOBOAUTH PAcuéThl U OLICHUBATH
PEATUCTUYHOCTH MOJIYYEHHOTO 3HaueHUsl (PU3N4eCKOW BETUYHHBI; YMEHUE
OTNpEAENATh Pa3MEepHOCTh (U3UYECKON BEIWMYMHBI, MONYyYEHHOW mpU

PCUICHUH 3a1a4n

YMeHue xapakTepu30BaTh NPUHLUIIBI J€HCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4HcI€ OBITOBBIX NPUOOPOB, M IMPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB IO MX OMHCAHUIO, UCTIOIB3Ys 3HAHHS O CBOMCTBAX (PH3MUYECKHUX

SBJICHUI 1 HEOOXOAMMBbIe (PU3MYecKre 3aKOHOMEPHOCTH

10

YMeHue ucnosabp30BaTh 3HAHUA O (PU3MUYECKUX SBICHHUSX B IMOBCEIHEBHOM
KHU3HHU JJ1s1 obecrieueHus: 0€30MacHOCTH MPH O0pameHn ¢ OBITOBBIMH

npubopaMu W TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 3IOPOBBS H




COOJIIOIEHHSI HOPM HKOJIOTMYECKOTO IOBEACHUS B OKPYXKAIOLIEH Cpene;
MOHUMAaHUWE HEOOXOAMMOCTH TPUMEHEHHs JIOCTH)KEHHH (QU3HKH U

TEXHOJIOTHI AJI palliOHAJIBHOI'O IIPUPOAO0ITI0JIb30BaAHUS

11

OnbIT moucka, npeoOpa3oBaHUs M  NpeACTaBIeHUs UHGOpMaLUU
(GU3NIECKOTO  COAEPIKAaHUS C  HCIOJB30BAaHMEM  HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTH
MOJy4YeHHOM WH(OpManMu Ha OCHOBE HWMEIOIIMXCA 3HAHUM U
JIONOJTHUTEIbHBIX MCTOUYHUKOB, YMEHHE MCIIOJIB30BaTh IPU BBITOJHEHUU
y4eOHBIX 3aJaHWi  HAayYHO-NOMYJSIPHYIO JIUTEpaTypy (pHU3HUEcKoro
CoJiep>KaHus, CIIPaBOYHbIE MaTepHuallbl, pecypchl ceTu VHTepHeT; BiajeHue
0a30BBIMH HaBBIKAMHU TpeoOpa3oBaHUs MH(OpMAIMHM W3 OJHOW 3HAKOBOU
CHUCTEMbl B JIpyTyl0; YMEHHE CO3/laBaTb COOCTBEHHbIC HUCbMEHHBIE U

YCTHBIC COO6H_I€HI/I$[ Ha OCHOBC I/IH(1)OpMaI_II/II/I U3 HCCKOJBKHMX UCTOYHUKOB




INEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsiemMblii 3JIeMEHT COTePKAHUS

MEXAHWYECKUE ABJIEHUSA

1.1

Mexanuueckoe  JBUKeHHE. MarepuanbHas —Touka. (CucremMa  OTCuéra.

OTHOCUTENBHOCTh JABMKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE JBHkeHHUE. Cpeansis ckopocTb. Popmyna ams

1.2 BBIUHCIICHUS CPEAHEH CKOpOoCTHu: vV = S/t
PaBHOMEpHOE TIPSIMOJIMHEWHOE JBMKCHUE. 3aBUCHMOCTh KOOPJHMHATHI Tela OT
BpPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO ABM)KCHUS:
13 X)) =x,+ut
I'padvkn 3aBUCHUMOCTH OT BPEMEHHM /Jisi TMPOEKIUH CKOPOCTH, MPOEKIUU
MepeMelIeHusl, MyTH, KOOPJAWHATHI TMPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOPJHMHATHI TeJIa OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKECHHUS:
1
Sl =, #1+a, * ;
2
@opMysbl AN MPOCKIUU IEPEeMEIIeHUs, MPOECKIMN CKOPOCTH U MPOEKLIUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBH)KECHUU:
2
1.4 .s].(r)=v{h.-r—-ar-?.
U.\'('f) =Upy T4, £,
a,(f) =canst,
U:I: = Uix: =2a,s,
I'padvky 3aBHCHMOCTH OT BPEMEHH JUISI TPOCKIUU YCKOPCHHSI, TPOSKIIUU
CKOpOCTH, TPOEKIMHM TMepeMelleHus], KOOPAWHATHl MPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBFDKECHHUH
CBobognoe nagenue. OopMyJibl, OMHUCHIBAIOLINE CBOOOJHOE MAJCHHE Tela IO
1.5 BEPTUKAIH (ABW)KEHUE Tela BHHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH

3emnu). ['paduku 3aBUCMMOCTH OT BpPEMEHH [UIsl MPOEKIHH YCKOPEHHS,




IMpOCKOHMU CKOPOCTH MW KOOpPAWHATBI IIpHU CBO60[[HOM nmaacHuM TCjaa II0

BEPTUKAIU

1.6

CKOpOCTh PaBHOMEPHOI'O ABMKEHHUS Tela IO OKpyXHocTh. HampaBienue
CKOPOCTH.
®opmysia I BBIYMCICHHUS CKOPOCTH YEPE3 PagUyC OKPYKHOCTH U IEPUOL

oOpameHHs:

2nR
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHC. HaHpaBHCHI/IC HCHTPOCTPECMUTCIIBHOI'O

yckopeHus. @opmyJia JiJis BBIYUCICHUS YCKOPEHUS:

1.7

1.8

Cuia — BCKTOpHAas1 (1)1/131/1‘1601(215[ BeanunHa. CloskeHue CHII

1.9

SBnenune unepuuu. [lepBsiit 3akoH HeroToHa

1.10

Bropoii 3akoH HerotoHa:
F=m-a

CoHarpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOPa CUJIBI, JCHCTBYIOIEH Ha

TCII0

1.11

B3aunmoneiicteue ten. Tperunii 3akoH HeroToHa:

2=

1.12

TpeHHe IMOKOsA 1 TPCHUC CKOJIbKCHUA. q)OpMYJIa AJI1 BBIYUCIICHUS MOAYJIA CHUJIbL

TPCHUSA CKOJILKCHUSA:




1.13

Hedopmarust Tena. Yopyrue u Heymnpyrue aedopmanuu. 3akoH yHopyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOI'O TAI'OTCHUA:

My -1
F=G.- s
R
Cuiia TsixecTH. Y CKOpeHHe CBOOOHOTO MaICHUS.
dopmyia sl BBIYMCIEHUS CUIIBbI TSHKECTH BOJIM3H IoBepxHOocTH 3emiu: F = mg.
JBuxenue maanet Bokpyr Connna. [lepBas kocMuyeckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puzndeckasi BEIMUHUHa.
=m0

Nmnynbe cucremsl Ten. M3menenne nmnyiibca. MIMImybc cuibl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa AJIsA BaMKHYTOﬁ CUCTCMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE nBMXKEHUE

1.17

MexaHuueckas pa60Ta. d)opMyﬂa JJIs1 BBIYMCIICHU A pa6OTI>I CHJIBI:

A=F5oosct

Mexannyeckast MOILHOCTb:

v=4
r

1.18

Kunernueckas n IMOTCHIHMAJIbHA DHCPIUA. d)opMyna JJIs1 BBIYUCIICHU A

KUHETUYECKON SHEPIUU:

HNJE
E, ==
R

Teopema o0 kuHeTHYeCKOH HEprun. @opMmyiia 1 BBIYUCICHUS TOTCHIIMATIBHOU




OHCPI'UH TCJ1a, IOAHATOTO

Hag 3eMIIéit:

E,=mgh

Mexanndeckas SHEprusi:

E=E;+E B
119 3aK0oH COXpaHEHUsI MeXaHHueCKou sHeprun. opmyiia i 3aKoHa COXpPaHEHUs
MEXAHUYECKOW SHEPTUHU B OTCYTCTBUE CHII TpEHHUS: E = const.
[IpeBpalieHne MeXaHMYECKOM SHEPTUY MPU HAJTUYUU CUJIbI TPEHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
_.-f‘vj_{ —E—_-’l,rf; —+... :l:,l
1.20 =
[ToaBrxHBIN 1 HemoABUKHBIH 010ku. KIT/] mpocThix MeXaHH3MOB,
n= ‘%ﬂ-ﬂe&ﬂaﬂ
AHTIH‘I&EEEH
JlaBneHnue TBEpIOTO TENA.
@opMyita 1l BBIYACICHUS JaBICHUS TBEPAOTO Tema:
F
pP= 5
121 JlaBnenue raza. ATMochepHOe JaBlICHUE.
' I'mpapocraTtuyeckoe naBiieHUE BHYTPU KUJIKOCTH.
dopmyJia Juisl BBIYMCICHUS JaBJICHUS BHYTPH KUIKOCTH:
P=pgh+py,
1.22 3akown [lackans. ['mppaBaudeckuii mpecc
3akoH Apxumena. Popmyna g ONPEACNICHUS BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOILIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ra3:
1.23

Fu =P8V

YcnoBue ninaBanus tena. IlmaBanue CYZA0B 1 BO3yXOIUIaBaHUC




1.24

Mexanuueckue KosneOaHus. AMIUIMTYa, TEPUOJ M dYacToTa KojieOaHUH.

CDopMyna, CBA3bIBAIOIIAA YAaCTOTY U IICPUOJ KOJIEOAHHIA:

1.25

Marematnueckuii W IpYXKMHHBIA MasTHHKU. [IpeBpaimieHune sHeprum Ipu

KoJe0aTeIbHOM JABUKCHHUH

1.26

3aTyXEIIOH_II/IC KoJIeOaHHSL. BBIHy)K,I[eHHLIe Kkosebanus. Pe3oHaHc

1.27

MexaHU4YeCKHUe BOJIHBI. HpO,I[OJ'ILHBIG " IOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBL:

A= gl

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpak€eHHE 3BYKOBOW BOJIHBI Ha I'paHUIIC

nByx cpell. MH(dpas3ByK U yIabTpa3ByK

1.29

IIpakmuyeckue pabomoi

W3mepeHue cpeqHel IUIOTHOCTH BEIIECTBA; apXUMENOBOW CUIIbI; KECTKOCTH
NPYKUHBL, KOd((dUIIMeHTa TPEHUsT CKONBKEHHS, paOOThl CHJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpeAHEH CKOPOCTH JBHMXEHMs OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHus Opycka Hpu JBM)KEHUM I10 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuosia KoiebaHMM MaTeMaTH4YecKOro MasTHHKA; YacTOThl M Iepuoja
Koje0aHuil MPYKUHHOTO MasTHHKA; MOMEHTA CHJIbI, JEMCTBYIOLIET0 Ha pblyar;
paboThl CUJIBI YOPYrocTH NpHU MOABEME Ipy3a C IOMOIIbI HEMOIBUKHOIO
61oka; paboThI CHUJIBI YIPYTOCTH MPH NOIBEME TPY3a € TIOMOIIBIO TOABHKHOTO
O1oka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHUJIBI OT 00BEMaA NOrpYXEHHOU
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIBI
OT Macchl Te€Ja; CUJIbl TPEHUSI CKOJIBbKEHUSI OT CHJIbI HOPMAJIBHOTO JIABJICHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3SHMKAIOIIEH B MPYXHUHE, OT CTENEHU
nedopmanuu Mpy>KUHBI, YCKOPEHUsI OpycKa OT yriia HaKJIOHA HalpaBIISIONICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasTHUKA OT JJMHBI HUTH; Mepuoja
KoJe0aHui NMPYKUHHOTO MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH IPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTHM Iepuoja KoieOaHUH HUTSHOIO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Quszuueckue AGNeHUA 6 Npupooe. TPUMEPBHl JABWXKEHUS C Ppa3IMYHbIMU
CKOPOCTSIMM B KMBOM U HEKXUBOM IIPUPOJE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, MNPUIHMBBI W OTJIHBbBI, ABWXCHUC IIJIAHCT CosHeyHoun CHUCTEMBI,




PEaKTUBHOE JBUKECHHUE KUBBIX OPraHU3MOB, PbIYard B TEJIEC YEJIOBEKA, BIHMSHUE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpPraHu3M, IUIABaHHE PbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMuUYecKue BOJIHBI, HYHaMH, 3X0O

Texuuueckue ycmpoticmea: CIUJOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUA U
YCKOPEHUsS, JUHAMOMETD, TOJIIMITHUKH, PAaKEThl, pbIYar, IOABMKHBIN H

HGHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAHH3MbI B 6I>ITy,

131 cooOmIarmuecss CoCyabl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETp, IXOJIOT,
MCTIOJIb30BAaHUE YIIBTPa3BYKa B OBITY M TEXHHKE

2 TEIVIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXKEHUS  MOJEKYISPHO-KMHETUYECKOM  TEOpUH  CTPOEHUs

2.1 BelecTra. Monenu TBEPIOTO, KUJKOTO U ra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucranmuueckue u amopdHbie Tena

55 JIBmxenue yactui BemiecTBa. CBsI3b  CKOPOCTHM  JIBMOKEHHUS 4YAaCTULL C

' TeMneparypoil. bpoyHoBckoe nBuxkeHue, Tuppy3ust

23 CMaunBaHUE U KaUJUISIPHBIE SBJICHUS

24 TennoBoe paciiupeHue U cxaThe

2.5 TemoBoe paBHOBECHE

Y BuyTtpennsas sneprus. PaGota u Temsomnepenaya Kak CIOCOObI WU3MEHEHHS

' BHYTPEHHEHN YHEPIUU

2.7 Bunel Tenonepenaun: TEI0MPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE
HarpeBanne wu oxnaxnaenue ten. KomuuecTBo — TemoTel. Y enbHas
TEIUIOEMKOCTb:

2.8 : ;

QO=cml|t,—1,)
3aKOH COXpaHEHUsl PHEPIrUU B TEIUIOBBIX IpolLEccax. YpaBHEHUE TEIIOBOTIO
Oananca:
29
Q+0, +..=0
Ucnapenune u koHaeHcauus. V3MeHEHHWE BHYTPEHHEW SHEPrHUM B MPOLECCE
510 ucrapeHuss M KoHAeHcanuu. Kumnenue KUAKOCTH. VYaelnbHas TeIuioTa

napooOpazoBanus: L = O/m




2.11

BiraxxHOCTB BO31yXa

[InaBnenne w Kpucraumsanusa. [I3MeHeHue BHYTPEHHEW DJHEPIUHM IIpH

IUIABJICHUH U KPUCTAJUIUM3AllUH. VY nenbHas TEmjioTa MaBJICHUS:

2.12 . O
A=——
m
BHyTpeHHss1 9HEprus cropaHus TOIIMBA. Y IeNbHAsI TEIJI0TA CTOPAaHUs TOILIMBA:
2.13 q=0/m
2.14 [Tpunuuns! padoTs! Ternobix asurarenei. KI1/1 rennosoro asurarens
IIpakmuyeckue pabomoi
N3mepenue yaenbHON TEMI0EMKOCTH METAJUIMUECKOI0 LWJIMHJIPA; KOJIUYECTBA
TEIUJIOTHI, TOJYYEHHOTO BOJOM KOMHATHOM Temmeparypsl (UKCHPOBAHHOU
Macchl, B KOTOpPYIO OIyIIEH HarpeTrbli LWIMHIP; KOJIMYECTBA TEIIOTHI,
2.15 OTJ@HHOT'O HAarpeTbiM LMJIMHAPOM, IIOCJIE OIyCKaHUS €ro B BOJY KOMHATHOHN
TEMIIEPATYpPbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YACIBHON TEIUIOTHI
IiasBieHusa Jpna.  HMcecnenoBanue HM3MEHEHMs TEMIEparTypbl BOABI  IIpU
Pa3IMYHBIX YCJIOBUSIX; SIBJICHUS TEIIOOOMEHAa IMPH CMEIIMBAHUM XOJIOAHOU U
ropsiuel BoJbl; IpoLecca UCIIapeHust
Dusuueckue AeneHUs 6 npupode: TMOBEPXHOCTHOE HATSDKEHHE U KalWJUIAPHBIE
2.16 SIBJICHUSI B MPUPOJE, KPUCTAIUIBI B TIpupoje, uzinydenue CorHia, 3aMmep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIB30BAHNS KPUCTAJLIOB,
517 AKHUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIEPaTyphbl, TEPMOC, CUCTEMA OTOIICHUS
' JIOMOB, TUTPOMETPBI, NICUXPOMETpP, NapoBast TypOUHa, JBUTaTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buaa 3IeKTpUUYECKUX 3apsaa0B
32 BsaumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMs AIEKTPUUECKOTO 3apsia
14 Onextpuueckoe mnone. Hampspk€HHocTh  3nekTpuyeckoro nosd.  [IpuHnmn
' CYHEPIIO3ULMHU 3JIEKTPUIECKUX I10JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn »snekrpuueckux 3apsnoB. JIeHCTBHE DJJIEKTPUYECKOTO IIOJIL Ha

QJICKTPHUYCCKUC 3apAabl. HpOBOI{HI/IKI/I " OUSJICKTPUKHU




[TocTostHHBIN 2nekTpruyecKkuil TOK. JleiicTBUS dnekTpuyeckoro Toka. Cuia Toxa.

Hanpsioxenue.
3.6 I=q/t, U=A4/4
DIEKTPUYECKOE COMPOTUBIIEHUE. Y IETbHOE 3JIEKTPUUYECKOE CONPOTUBIICHUE:!
3.7 R = pl/S
18 3akon Oma asst ygactka anekrpudeckoi nenu: I = U/R
[locnenoBarenbHOE COEIMHEHNUE TPOBOJHUKOB:
el Gl =Irarr- — £
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenpHO€ coeqMHEHNE TPOBOJHUKOB PABHOI'O COMPOTUBIICHHUS:
U=U;I=I+1,;R=—.
E S <“ 1 oL -.3
CMmeniaHHble COEMHEHMSI TIPOBOIHUKOB
310 Pabota u MonHOCTH 31eKkTpruueckoro Toka. A = Ult, P = Ul
3akon J[>xoyns — Jlenua:
2
3.11 Q=I"-R-t
312 OneiT Opcrega. MarHutHoe mnoje HpsIMOTO MPOBOJAHMKA € TOKOM. JInHuM
MarHUTHON MHTyKIIUU
313 MarnutHOe TMOJ€ TMOCTOSSHHOTO MarHuTa. B3aummonencTBHe MOCTOSHHBIX
MarHuToB
3.14 JIecTBHE MarHUTHOTO T10JI HAa IPOBOJHUK C TOKOM
3.15 OnsiTel @apajnes. SIBiaeHue anekTpoMaraiuTHoM nHAYKUMU. [IpaBuino Jlenua
IIpaxmuueckue pabomoi
W3mepeHne  3JIEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOUIHOCTHU
316 AJIEKTPUUYECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.

HccrnenoBanne 3aBUCHMOCTH  CHJIBI TOKa, BO3HHUKAOOICI0O B IIPOBOJHHUKE
(peBI/ICTOpH, HaMHO‘lKa), OT HAIIPAKCHHUA Ha KOHIAX IIPOBOJHUKA; 3aBUCHUMOCTHU

COMMPOTUBJICHHA OT AJIMHBI IIPOBOAHHKA, INJIOIIAAW €TI0 IMOICPCYHOI'0 CCUCHUA U




YACJIBHOI'O COIMPOTUBIICHUS.
HpOBepKa npaBujia 1A JICKTPUUCCKOI'O HAIIPAKCHHA IMPU ITOCICAO0BATCIIBHOM
COCAMHCHUU IIPOBOAHHKOB, IIpaBuWjia IJId CHJIbI JJCKTPHUYCCKOI'O TOKa IIPpH

mapajjicjibHOM COCANHCHHUHN IIPOBOAHUKOB (peBI/ICTOpH n naMnqua)

Qu3zuyeckue sa6leHUs 8 npupolde: SIEKTPUUECKHUE SBICHHUS B aTMmocdepe,

3.17 NEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHATHOE TI0JIE 3eMIH, Apei( MOIIOCOoB,
POJIb MATHUTHOTO TIOJIS JUIS )KU3HU Ha 3emiie, OJISPHOE CUSIHHE
Texuuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpMeTp, BOJBTMETP, peocTart,
CUETYMK  IJIEKTPUICCKOM  DHEPTrUH,  DJIEKTPOOCBETUTCIBHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKHUE
MPEIOXPAHUTEIN, JJICKTPOMArHUT, OSJIEKTPOJBUTATENh TIOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOIHBL [IIkana 3JeKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monensb cBerta. [IpsmonuneiiHoe pacipocTpaHeHue CBeTa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaiio
3.22 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xox nydeii B nun3e. PokycHOe paccTosHue TUH3bL. OnTHUecKas cuiia
' a3 D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mpruoOpbI
IIpaxmuueckue pabomoi
#Hi#HPar###l3Mepenue oNTUYECKON CHIIBI coOuparoliel JUH3bI, (OKYCHOTO
paccTosiHUsL COOMpArOIIe JIMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB MpPEaIMETa U
M300pakeHMsI, KOTAa TPEAMET PacIoNoKeH B JIBOMHOM (hoKyce), moKa3aTes
3.26 IIPEJIOMJIEHUS CTEKIIA.
#i#HPart##llccnenoBanue CBOWMCTBA HM300payKEHUS, MOIYYEHHOTO C MOMOIUIBIO
coOuparomield JHH3bL, W3MEHEHHUs (POKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia MPEIOMJICHHsS CBETOBOTO Jy4a OT yrja HaJeHus Ha
IpaHUIE «BO3IYX — CTEKIIO»
327 Quzuueckue saenenuss 6 npupooe: 3atMmenus ConHua u JlyHBI, 1[BETa Ted,
' OIITUYECKHE SIBIICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKON, (OTOAIMApaT, ONTHYCCKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA




PamnoaktuBHOCTE. Anb(da-, Oera-, ramMmma-u3iydeHus. Peaknuu anbda-u Oera-

4.1
pacmazia

4.2 Omnsitel Pesepdopna no paccesnuto anbda-yactuil. [Inanerapnas mogens atoma

43 Cocras aromHoro siapa. M3otonsl

4.4 [Tepuon momypacnaga aTOMHBIX sJIEP

4.5 SInepHble peakuuu. 3aKOHBI COXPaHEHHS 3aPsI0BOTO U MACCOBOTO YHCEIT
Dusuueckue A6NeHUs 8 Npupode. E€CTECTBEHHBIM PaIHOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaJHOaKTHBHOE W3JIy4Ye€HHE NPUPOTHBIX MHHEPAJIOB,
JCWCTBUE PaJIMOAKTHUBHBIX U3JTYYCHUH Ha OPraHU3M YeJI0BEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, HHIUBUIYaJIbHBIA JO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHad SOHCPIrCTHKA




YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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