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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaibHON padouel MporpaMmMbl BOCIIUTaHUS U
Konnenmmu npenogaBanus yaeOHOro npenmera « Du3nkay.

Conepxanne mporpaMmbl MO (U3UKE HaAMpaBieHO Ha (HopMUPOBaHHE
€CTeCTBEHHOHAYYHOM TpPaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3y4eHUs
bu3NKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uMTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpemMera B peanmusanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM OOy4EeHHS, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00IIeT0 00pa3zoBaHusI.

[Tporpamma mo gu3nke ycTaHABAMBAET pacipenesieHne y4eOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCsl.

[Iporpamma 1o ¢u3mke pa3paboTaHa C IEIBI0 OKa3aHWS METOIMYECKON
MOMOIIM YUUTEIIO B CO3/TaHUM pabodeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

®dusuka SBISICTCS CUCTEMOOOPA3YIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (PM3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMOoJIoruel, acTpoHOMHEH U (pu3nueckoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEeaoCTaBiseT HamOosee sICHbIe
oOpa3iibl MPUMEHEHUsI HAyYHOTO METOJa MO3HaHHUS, TO €CTh Crocoba MOyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa u3 TIaBHBIX 3a7a4 (PU3MUECKOTO O00pa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENINOJaraeT OBIAJCHUE
CICAYIONIUMU KOMIIETEHTHOCTSMH, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUSI;

e UHTEPOPETUPOBATH  JAaHHBIE W HUCIOJb30BaTh  HAay4yHbIC
JI0OKa3aTeNbCTBA JIJISI OJTyYSHUS] BHIBOJIOB.

Henmu wu3ydeHus (PU3NKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenaenensl B KoHuenuuu npenogaBaHus ydeOHoro mnpeamera «®Duszukay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii  @expepauuu, pearnu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHONW pelieHuEM



Komnernn Munuctepctba npoceinienus: Poccuiickoit ®deneparuu (IpoTOKOa OT 3
nekadbpst 2019 r. Ne [1K4BH).
e n3yyeHus pusuku:

npuoOpeTeHrne HWHTepeca W CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
(dbopMupOBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHpoBaHUE MPEACTaBICHUN O posu (DU3MKU [JIsl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEICTAaBICHUHM O  BO3MOXHBIX  cepax  Oyxyuen
npodeCCUOHAIBHON e TEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTikeHne JTUX LieNiel MmporpamMMmbl 10 (UM3UKE Ha yYpOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 0OECIIEUNBAETCS PEUICHUEM CIICIYIOIINX 3a1a4:

npuoOpeTeHne 3HAHWK O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCITOJIb30BAaHHEM TTOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUIIUX pacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKHUX u
MPaKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBl M DKCHEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MH(pOpPMaIUe (GU3HYECKOTO COAepKaHUsi,
BKJIIOYAsi UH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KpUTHUYECKOE OlICHHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBHON AeATEILHOCTH, CBI3aHHBIMU
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha u3yuenue ¢usuku (60a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHusi OTBOAUTCA 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme no (u3MKe nepeyeHb J1adopaTOpHbIX padoT U
OIIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JI€JaeT BbIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATBHBIX OCOOCHHOCTEH
00yyUaroImmXxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3a/IaHUi, MpeAJiaraéMbIX B paMKax
OCHOBHOTI'0 T'OCYapCTBEHHOTO PK3aMeHa 10 (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAKONIIEr0o MUPA.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6Oopsl. [lorpemHocts u3Mepenuii. MexiyHapoaHasi CUCTEMa €IUHUIL.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAyuUHbIII METOJl TMO3HaHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX sIBJICHHUM C IOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHue EHbI AeIEHUS KBl K3MEPUTEIHHOTO MPUOopa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEUIECTBA: CTPOEHUE T'a30B, KUIKOCTEH M TBEPABIX
(kpucTammyecknx) Tel. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSHHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue  siBieHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI MO 0OHAPYKEHHIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBnenue uHepuuMu. 3aKOH WHEpUUHU. B3anMopneicTBue Ten Kak NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepenune cuibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IO
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



HaBnenue. CriocoObl yMEHBIIICHUS W YBEITMYCHHS JaBiieHus. J[aBienne rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napanokc. Coobmaromuecs cocybl. [ napaBmuyecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OneiT Toppuuennu. M3mepenue armocdepHOTo
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOIO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUITBI OT 00bEMa MOTPYKEHHOM YacTh Tea
Y TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBUE IJIaBaHUs TEJI: TNIABAHUE WIH MOTPYKEHUE TEN B 3ABUCUMOCTH OT

S A T o

~

COOTHOIIICHUS TJIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
XKHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TENo,
NOTPYXEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEN CUIIbL, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl Tefa.

4. OnbIThl, JOEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh
YacTH TeJa U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIpECIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckasi padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus poruara. [IppmeHenue npaBusiia paBHOBECHS phluara K 0J10Ky. «30J10Toe



npasuio» Mexanuku. KIIJI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOTHI CUITBI TPEHUS MPY PABHOMEPHOM JIBUKEHUH TEJIa 110

TOPU30HTAIBLHOW MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TermoBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIIEpATypbl CO CKOPOCTBIO TEIIOBOTO ABHKECHUS
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
TerIonepeaavya u coBepiieHne padboTsl. Bupl Temionepenayu: TemIonpoOBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABMKEHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renmonepenayu.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne u3MeHeHUs BHYTPEHHEHW OSHEpPruu Tejla B pe3yjbTare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TENIOEMKOCTH BELIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIA SJICKTPUYECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAaHMUS AJIEKTPUYECKOTO TOKa.
HMcToYHMKM MOCTOSTHHOrO TOKa. JIeMCTBHSI D3JIEKTPUUECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
1J1g yyactka nend. [locinenoBarenbHOE M NapaJLIeIbHOE COCIMHEHUE ITPOBOIHUKOB.

PaGora u MOUIHOCTH »dJeKTpUuYecKoro Toka. 3akoH JDxoyns—Jlenna.
DJIeKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTPUIECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHuThL. B3auMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MaruHutHoe
nojie. MarHuTHoe moJjie 3eMJIM U €ro 3HadeHHWe Il KU3HUu Ha 3emue. OnbIT
Opcrena. MarouTHOE MoJi€ AJIEKTPUUYECKOro ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHHUKE. JIeliCTBMEe MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JIIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABaeHue 3j1eKTpoMarHuTHON MHAykuu. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. CriocoOb1 MOJYYEHHUS AIEKTPUUYECKOM SHEPIUH.
DJIEKTPOCTAHI[MU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUS TEJl.
JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3aPSXKEHHBIX TEI.
Y CTpORCTBO U AEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHNS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY W TUANEKTPUKHU.
MonenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTOYHMKYM TOCTOSSHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BbIM pazpsn.
. I3MepeHue Cujibl TOKa aMIepMETPOM.
. I3MepeHnune 3MeKTpUYeCKOro HanpsKeHUsT BOJIbTMETPOM.
. Peoctar u marasuH CONpOTUBIICHUN.
. B3aumoencTBrue moCTOSIHHBIX MarHUuTOB.
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH PA3ACIICHUA ITOJIIOCOB MarHnTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmnbIT Dpcrena.

MarauTHoOE MoJie TOKa. DJIEKTPOMATHUT.

JlelicTBME MarHUTHOTO IIOJISI HA TPOBOJAHUK C TOKOM.

DJIEKTPOIBUTaTENb NOCTOSIHHOTO TOKA.

HccnenoBanue sABiIeHUS 3NEKTPOMATHUTHOW UHAYKIIVH.

OmnsiTel @apanes.

3aBUCHUMOCTb HANpPAaBJIEHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHU.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOMIONCHHUIO DJICKTPU3AIMU  Tel MHAYKIUMEH U 1pH
COIPUKOCHOBEHUH.

Uccnenoanne neWCTBUS JJIEKTPUYECKOTO TOJISI HAa MPOBOJHUKUA U
JUBJICKTPUKHU.

Co6opka u mpoBepka padbOThI AIEKTPUIECCKOMN 1IN MTOCTOSHHOTO TOKA.
N3MepeHune u peryinpoBaHUe CUIIbI TOKA.

N3MepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO YEpPE3 pPE3UCTOp, OT
COIIPOTHUBJICHHUSI PE3UCTOPA U HATIPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIUHBI, IUIOMAAU MONEPEYHOTrO
CEUCHMS U MaTepuarna.

[IpoBepka mnpaBuia CIOXKEHUS HAINPSHKEHUHA TMPU IOCIEI0BATEIBLHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwiia AJjisi CUJIbl TOKAa MpPU NapalIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Ornpenenenre padOThI JASKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHve MOUIHOCTH JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYILETO 4Yepe3 JaMIIOYKy, OT
HanpsKEHUS Ha HEMl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanue MarHuTHOT'O B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUN
U pa3JIeJICHUH.

HccnenoBanue AeMCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJIEHCTBUS
KaTyIIKX C TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIKE.
N3ydenue aeiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzydeHue padoThl 3JIEKTPOIBUTATEIS.
20. I3mepenne KIIJl amekTpoaBUraTeIbHOW yCTaHOBKHU.
21. OnBITBI O MCCIECAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOM WHAYKLMWU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYCHUS M HANpPaBJICHHUS HWHAYKIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JaBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpsSMOJIMHEHHOE
nBkeHne. HepaBHomepHoe npsimonniHeliHOe JBHkeHue. CpelHsisi 1 MTHOBEHHAas
CKOPOCTb T€Jla NP HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiinHEWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE nBUWKEHWE MO OKpYKHOCTH. Ilepmonm m dactota oOpareHusl.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBoiit 3akoH HeroToHa. Bropon 3akon Hetotona. Tpertuii 3akon HprotoHa.
[IpuHUKD Cynepno3uiyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsOKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue mnaHeT BOkpyr ComHua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTe u neperpysku.

PaBHOBecue maTepuanbHOM TOYKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUVIEHHON OChIO BpallleHUsl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbc tena. 3menenne umnyibca. UMnynbe cuibl. 3aKOH COXpPaHEHHS
UMIYJibCa. PeakTMBHOE IBUKEHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu 1 pabothl. [loTeHnanpHas 3Heprus Telna, MOJHSATOTrO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHas s3Heprust CxaTou NnpykuHbl. Knunernueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrHMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPrUH.

Hemoncmpauuu.

1. HaGmronenme MexaHMUeCKOro JBIKEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM NBMKEHUS OAHOTO W TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne cKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUSL.
4. HccnenoBanue MprU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.
Halntonenue aBukeHUs Tea Mo OKPYKHOCTH.



8.
9.

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

HaGmonenne MexaHM4eCKuX sIBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKECHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl Tela W JIEMCTBYIOLIEH HAa HETO
CHUJIBL.

Habmronenue paBeHcTBa CUJT ITPU B3AaUMOICHCTBUM TEJI.

N3meneHne Beca Tena mpu YyCKOPEHHOM JIBUKEHUH.

[Iepenaya nmmnyibca py B3aMMOAEHCTBUAN TE.

[IpeobpazoBanms SJHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHne UMITyJbca MPU HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJIbca IpH a0COMIOTHO YIIPYTOM B3aUMO/IEHCTBUU.
HaGmtonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUN TIPU CBOOOTHOM I1a/ICHUH.
CoxpaHeHrne MEXaHNYEeCKOW YHEPTUU MPH ABUKECHUU TEJIa O AEHCTBUEM
PYKUHBL

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JaTbHEHIIEr0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA WA TEIICHKKH.

Ornpenenenre cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHXKCHHS
IapuKa 1o HaKJIOHHOM IIOCKOCTH.

Ompenenenne yCKOpPEeHHUs Tela TPH PaBHOYCKOPEHHOM JBMXKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JIBIKCHUHU O3 Ha4alIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TIPU PABHOYCKOPCHHOM JIBIKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJJUHAKOBBHI.

HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHUIIBI
HOPMAJTLHOTO JaBJICHHUS.

Omnpenaenenne kodPUITMEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Onpenenenre padOTHI CHUIIBI TPEHUSI IIPU PABHOMEPHOM JIBH)KCHHUH TEJIa 110
TOPU30HTATBLHON MTOBEPXHOCTH.

Ompenenienne pabOTBI  CHJIBI  YIIPYTOCTH TIPH  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABMKHOIO U MOABMKHOI'O OJIOKOB.

N3yuenune 3aKoHa COXpAHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue K0JIe0aHUSA M BOJHBI.



KonebarenbHoe aBuxenne. OCHOBHBIEC XapaKTEPUCTHKU KOJIEOaHUI: IEpUO,
4acTOTa, aMIUINTy1a. MaTeMaTHu4eCKuil U NPYKUHHBIM MasATHUKH. [IpeBpamenue
SHEPTUH MpH KO0aeOATETbHOM JIBUKCHUH.

3aryxatouue  kosieOanus.  BwiHyxaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuueckue BoOdHBL CBOHCTBAa MEXaHWYECKHMX BOJIH. [IpomonbHbBIE U
NonepeyHble BOJHBL. [[IMHA BOJXHBI M CKOPOCTh €€ pacnpOCTpaHEHUS.
Mexanuyeckre BOJHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa W BbicoTa TOHAa. OTpakeHue 3Byka. H(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue konebGaHuil Ten MOJA AEUCTBUEM CHUIIBI TSKECTH U CUJIBI
YIPYTOCTH.

Habntonenue xoneOanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habntonenue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHCca.
PacnipocTpanenuie npoaoiabHbIX U ONEPEYHBIX BOJIH (Ha MOJACIIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKNI pEe30HaHC.
Jlaﬁopamopubte pabomul u onvimol.
1. OmpezneneHne dYacTOThl M TepHoJa KoJeOaHWl MaTreMaTU4ecKoro
MasTHUKA.

2. OmnpeneneHue 4acTOThl M NEPHOJa KOJIeOaHUN MPYKUHHOIO MAasATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHue 3aBUCHUMOCTH MEepUoIa KOJIeOaHU TIPYKUHHOTO MasSTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH IMEpUOAa KOoJeOaHWil rpy3a, MOABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITHI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Tepuoia  KojeOaHwuid
IPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

7. V3MepeHue yckopeHust CBOOOIHOIO MaJIeHusl.

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMarHuTHBIX BOJH. lllkanma snekTpoMarHUTHBIX BOJH. Mcmonmb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

OnextpomarHuTHas npupoga ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padbomost u onvimel.

1. H3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHUIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounmku ~— cBera.  IIpAmosmHErHOe
pacnpoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [limockoe
3epKaJIo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHYTpeHHee
OTpaKeHUE cBeTa. VCnoap30BaHUME TIOJHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuedt B muH3e. Ontudeckas cucrema otoarrapaTta, MUKpOCKOIa
u Teneckorna. ['1a3 kak onTuyeckasi cucrema. bam3opyKocTh U 1allbHO30PKOCTb.

Pasnoxxenne Oemoro cera B croekTp. Omnbitel Hptotona. Croxenwue
CIIEKTPaJIbHBIX LIBETOB. J[ucniepcusi cBera.

Hemoncmpayuu.

[IpssMonuHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonydenue nzo0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onrtuyeckuid CBETOBOI.

Xox tydeil B coOMparonieil JInHs3e.

XoJ Jiyyer B pacCerBarOIICH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.
10. Monens rnasa.

11. Pa3noxeHnue 6e50ro cBeTa B CIIEKTP.
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12. [Tomyuenue 6e70ro cBeTa pU CIOKCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie padomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTia OTPAKEHHS CBETOBOTO Jyda OT yIJia
NaICHUS.

2. MzydyeHne xapaKTepUCTHK H300pakeHHUs MIPeIMEeTa B TNIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCHMMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIiyda OT yIJia
NaJICHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

4. Tlomydenue n300paXKEHUI ¢ TOMOIIBIO COOMPAIOIICH JTHH3BIL.
Omnpenenenre (POKYCHOTO PacCTOSHUSI M ONITUYECKOM CHJIbI COOMparoIen
JIMH3BL.

6. OTBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHl MO BOCHIPHUATHIO IIBETAa MPEAMETOB MPHU WX HAOIIOJCHUH dYepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3zepdopna u mmanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornonieHne ceeta atoMoM. KBaHThl. JInHe4aTbie CEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npespaienus. [lepuon nomypacnaga aTOMHBIX siEp.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO M MAacCOBOI'O YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBsi3b Macchl W 3HEpru. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3aeprun ComnHia v 3BE3.

Anepnas sHepreTuka. JeMCTBUS pPagMOAKTUBHBIX HU3JIYYEHUU HaA >KUBBIC
OpraHU3MBI.

Hemoncmpauuu.

1. CHeKTpsl U3IYUYEHHUS U HOTJIOIICHHUSI.

2. CHoexkTpsl pa3IMYHbIX Ta30B.

3. CrekTp Boaopoaa.

4. HaGmronenue TpekoB B kamepe Bumibcona.

5. Pabora cu€Turnka HOHU3UPYIOIIUX U3TyUYECHUN.

6. Perucrpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimel.

1. HaGnronenue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPIUU YACTULBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadpusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTENIBLHO-00001IAKO NI MOAYJIb.

[ToBTOpHTENTBHO-00001IAOIIMIA MOYJIb NIPEAHA3HAYEH JJII CUCTEMAaTH3alun
1 000011IEHNS TPEAMETHOTO COICPKAHUSA U OIbITA IESITEIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IJs MOATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy MO (pu3nke Ajisi 00y4aroluxcsi, BhIOPABIIMUX 3TOT
y4eOHBII NpeaMer.

[Ipy n3yd4eHUn JAHHOTO MOXAYJSL PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUJIBI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCsl JOCTHXKEHUE MPEAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, (GopMupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCIIEJOBaHUS
SIBIIGHUM TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHSATH (DU3UYECKUE
SBJICHUSA, TPUMEHSS TOJIyYEHHbIE 3HAHMS, pEIIaTh 3aJa4yd, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUIMTIMATBHO AESATEIBHOCTHBIN XapaKTep TaHHOT O pa3jiesa pean3yercs 3a
C4€T TOTO, YTO 00yYAIOUIUECS BBITIOTHSIOT 3a1aHKs, B KOTOPBIX UM IMPEAJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHWHM pacrno3HaBaTh M HAYYHO OOBSICHATH
(u3nyecKue SBICHUS B OKPYIKaOIIEl MPUPOJIE U MOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIAEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM
4yucie Ui IPOBEPKU TMIIOTE3 U MOJIYUYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAyuyHble OCHOBBI HamOojee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JINYHBIX HICTOYHUKOB
SHEPrUu Ha OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
JHEPI'UM.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus GuU3NKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

- IPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3nYecKoil HayKH;

- [ICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
(1)76370:97

- OCO3HaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMIOB B JIEITEIBHOCTH
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE ACTETUUYECKUX KaueCTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHME IIEHHOCTH (PU3UUECKOM HayKM Kak MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEWINIEH COCTaBIISIONICH
KYJIbTYPHI;

- pa3BUTUE HAy4yHOM JIFOOO3HATEIBLHOCTH, HMHTEpEca K HUCCIEAOBATEIbCKOU
NeSATEIbHOCTH;

5) ¢opmupoBanusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MpaBui O€30MacHOro IIOBEJCHHUS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAIITHUX YCIIOBUSIX;

- chopMHUPOBAHHOCTH HaBbIKa peieKCuu, TPU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAaKOro K€ MpaBa y JIPyroro 4ejioBeKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUHM NPaKTUUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdecCuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e - OpHUCGHTAIMS Ha TPUMEHEHUE (PU3MUYECKUX 3HAHUM MJI1 pelleHUs 3ajad B
00JIaCTH OKpY’KaIoIIeW Cpenbl, TUIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCIICICTBUU JUJIL OKPY’KAIOILLEW CPEBI;

e - OCO3HaHME TJI00ATLHOTO XapakTepa SKOJOTMYECKUX MpoOJeM M MyTeu ux

pelieHus;
e §8) ajanTanuM K M3MEHSKOIMUMCH YCJIOBHSAM CONHAJBHOH M NPHPOIHOM
cpeabl:
e - TOTPEOHOCTH BO B3aUMOJECHCTBUU MPU BBINOJHEHUU HUCCICIOBAHUN U

NPOEKTOB (PU3UYECKON HAMpaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHUX;

e - TIOBBIICHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YEpe3 MPaKTHUUYECKYIO
NeATEIbHOCTD;

e - NOTpPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHMIA, B TOM YHCIIe (POPMYIHPOBATH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHHE JNEe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuky;

e - IUIAHWPOBAHUE CBOETO PA3BUTHUSI B MPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUH;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AMMOCBSI3U MPUPOJIBI, OOIIIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUH;

e - OIECHKA CBOMUX JIEMCTBMM C Y4YETOM BIMSHUA Ha OKPYXKAIIIYK Cpeny,
BO3MOYHBIX TJIO0QTBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbTare ocBoeHUS IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocsi OyayT chOpMUPOBaHBI MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpPCATbHBIC yUCOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue aeiicTBU:
e BBIBIATH U XapPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBEHUM);
e YCTAHABIWBATh CYIIECTBEHHBIN MPU3HAK KJAacCU(PUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPABHEHUS,;



BBISIBIISITh 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pACCMaTPUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBIICHUH U TIPOIIECCOB, JCJIATh BBIBOBI C UCITOJIb30BAHUEM JCTYKTUBHBIX U
WHYKTUBHBIX yMO3aKJIIOUEHUN, BBIJBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIMYHH;

CaMOCTOSATEIILHO BBIOMPATh CIIOCO0 peleHns yaeOHo# pu3nyeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAHTOB pelIeHusi, BBIOOp Haubolee
MOIXO/ISIIETO C YIETOM CaAMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnie ucciienoBarejbcKue 1eHCTBUA.

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHMUS,
MPOBOAUTH 110 CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3NYecKuil AKCIIEPUMEHT, HEOONBIIOEe WCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAIHUIO,
MOJYYEHHYIO B XOJI€ UCCIIEIOBAHUS TN IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3ybTaTaM
MPOBEAEHHOIO HAOMIOEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE  JalibHEMIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEAMOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmei:

MPUMEHSATh PA3IUYHBIE METOJbI, UHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U
orOope WHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON YueOHOM
(dbu3nyeckoil 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBAaTh M MHTEPIPETHPOBATH WH(POpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOpPMY TIPEICTABICHHUS
uHpopMaIMu W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi U MX KOMOMHAIIHSIMH.

KoMMyHHKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUSA:

B XOJIe OOCYXXIEHHUs Yy4eOHOr0o Marepuaia, pe3yJIbTaToB JIA0OPATOPHBIX
paboOT ¥ IPOSKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3a/Jauyd W IOJJIepKaHue
OJ1aro’KeIaTeILHOCTH OOIIEHUS;

COTOCTaBIIATh CBOM CYXKICHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB
nuasora, OOHapYKHUBATh Pa3IMIUe M CXOACTBO MTO3UIINHN;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BHIIOJHEHHOTO (PU3UUECKOTO OTIbITa
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCII0Ib30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUAY AJTbHON
paboThI IIPH pEIEHNH KOHKPETHON (PU3UUYECKOM MPOOIeMBbl;

IIPUHUMATh LIEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BBIBATH JIEHCTBHUS
no €€ MAOCTH)KEHUIO: paclpelesaTb poiH, O00CYXKIaTh IPOLECCH H
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO YacTh pabOThl, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HAIIPABIICHUIO U KOOPAWHUPYSI CBOU AEHCTBUSA C IPYTUMH YWICHAMH
KOMAaH/Ibl;

OLICHMBATh KAauye€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YUueOHbIEe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B J)KM3HEHHBIX M YUCOHBIX CHUTYyAIUsAX, TPEOYIOMNX
TSl perieHus: PU3nuecKux 3HaHuM;

OPUCHTHUPOBATHCS B  PA3JUYHBIX [OJXO0JaX TMPHUHATHS  PEIICHUI
(MHOUBHlyaJbHOE, MPHUHSATUE PENICHUS B TPYIIe, NPUHATHE PEUICHUN
IPYIION);

CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHUST PU3HUECKOMN 3a7auu WU
IJlaHa MCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYypcOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATH MPEIJIAracMbI€ BAPUAHTHI PELICHUI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, S)MOLMOHAJIBbHbIA HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLCHKY CUTYAllMU U IIPeJIararh IUIaH €€ U3MEHECHMUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHS) PE3yJbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YMCII€ B XOJ BBITOJHEHUS
(U3MYECKOTO UCCIENOBaHMS MWJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIUOOK,
BO3HHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JPYroro 4yejaoBeKa B X0JI€ Cropa Wil JUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPyroro;
npu3HaBaTh CBOE MPaBO Ha OMMOKY MPU PEIICeHNH (PU3NUECKHX 3a/1ad WIn
B YTBEP)KICHUIX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHNPEJMETHBIE PE3YJIBTATBI



K xoniy oOydenus B 7 kijiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

UCIIOJIb30BaTh  MOHSATHS:  (PU3NYECKHUE W  XUMHYECKHE  SIBJICHHS,
HaOJIOZeHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHHUIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMsI BelecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TPACKTOpHUs, PpPaBHOACHCTBYIOIIASL
cuna, aedopmarnusa  (ympyras, IJjacTU4yeckasi),  HEBECOMOCTb,
COOOLIAIOLINECS COCY/IbI;

pa3nuuath sBiaeHUs (qudQy3us, TEIIOBOE ABUKEHHE YACTHIl BEIECTBA,
pPaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABW)XEHHE, HWHEpLUS,
B3aUMOJICHCTBUE TEJI, PaBHOBECHE TBEPIBIX TEJI € 3aKPEINIEHHOM OCBIO
BpalleHUs, lepeada JaBJIeHUs TBEPABIMU TEIaMU, )KUIKOCTIMU U Ta3aMH,
atMoc(epHOe [aBlieHHE, IIaBaHWE TeJ, MPEBpAIICHUS MEXaHUYECKOU
HHEPrur) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JAaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX  SBJIECHUH B
OKpY’>KaloIlleM MHUpPE, B TOM 4YHuCle (U3MYECKHE SIBICHUS B MPHPOJE:
NpUMEPBI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXHBOU
npupoae, ACUCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBjieHUs Ha KUBOM OpraHHU3M, IUIaBaHUE PBIO, pblyark B
TE€JIE YEJIOBEKA, MPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B YUEOHYIO,
BBIICNIATh CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (U3UUECKHUX SBJICHUN;
OIHCHIBATh U3yUEHHBIE CBOICTBA TE€I U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢duznueckre BeIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BEUIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsSA CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tena,
CHWJI1a TPEHMUsI, AaBJIeHUE (TBEPIOro Tela, )KUAKOCTH, ra3a), BBITAJIKUBAOLIAs
CWiia, MeXaHu4deckas pabdoTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOY(PGUIUEHT TOJE3HOTO JCMCTBUSI MEXaHHU3MOB, KHHETUYECKas W
NOTEHIMANbHAs B3HEPrus), NpPU ONUCAHUU MPABWIBHO TPAKTOBATh
(bu3MYECKU CMBICIT UCTIOJIb3YEMbBIX BEJTUYHMH, UX 0003HAYEHUS U €IUHULBI
¢u3NyeCKUX BEIUYUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NUYeCKyl0 BEIWYUHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
WCIIOJNB3Ysl MpaBUJIa CJIOKEHUS CHJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBEcUs phiyara (0Joka),
«30JI0TOE€ TMPABUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHU4eCKOM



SHEPruM, NIpPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMKUChIBATh €r0 MATEMATHUYECKOE BHIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTUYECKUX I1aroB C ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3amadyd B 1—2 JEHCTBUA, HCIOJIB3YysS 3aKOHBI U
dbopMyIibl, CBsA3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHS 33/1a4d 3alKChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOpPMyJbl M MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOUYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUUYHOCTD
MOJTy4YeHHON (PU3NUECKON BEIMUNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU MOMOLIU
(u3NYECKHX METOOB, B OIIMCAaHUH UCCIIEI0BAHUS BbIIEIATH IIPOBEPSIEMOE
IIPEANOJIOKEHNE (TUIIOTE3Y ), PA3IMYaTh U NHTEPIPETUPOBATH I1OJTyYECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKKM B XOJ€ OIbITa, JI€JaTh BBIBOJABI IO €ro
pe3ynbTaTam;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(bu3nUeCKrX CBOMCTB Tei: (HOPMYIHPOBATh MPOBEPSIEMbIE MTPEATIOI0KEHNUS,
coOMpaTh YCTaHOBKY M3 MPEIJI0KEHHOI0 000pyJOBaHUs, 3aUCHIBATh X0
omnbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh MPSMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tena,
00bEMa, CHUIIBI M TEMIIEpaTypbl C MCIHOJIb30BAaHMEM aHAJIOIOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBATh I[OKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAMTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO ABMXKYILIErOCs Tela OT BpEMEHU JIBUKEHUS TENA, CHIIbI TPEHUS
CKOJIKEHHUSI OT Beca Tejla, KayecTBa OOpadOTKH MOBEPXHOCTEM Ten U
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOLIAAU COIPUKOCHOBEHUS TEJl, CHJIBI
YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHUJIBI OT 00BbEMa
MOTPYKEHHOM YacCTU TeJla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jla, OT INIyOMHBI, HA KOTOPYIO NOTPY’KEHO TEJIO, YCIOBUM
IUTaBaHMs TeJl, YCJIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Yy4E€OHOrO MCCJENOBaHMs, COOUparb YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMs, CIeAys NPEaOKEHHOMY IUIaHy, (PUKCHpOBATH
pe3ysbTaThl MOIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJE



NPEJIOKEHHBIX Ta0IMIl U TpaduKOB, JelaTh BBIBOJABI M0 pe3yjbTaTaM
UCCJIEI0BAHNUS;

NPOBOJIUTh KOCBEHHbIE H3MEpPEHUA (PU3NYECKUX BEIMYHMH (IJIOTHOCTh
BEIECTBA )KUIKOCTU U TBEPOTO TENA, CHIIA TPEHUSI CKOJIBKEHHUS, JTaBJICHHUE
BO3/lyXd, BBITAJIKMBAIOLIAs CHJIA, JACHCTBYIOLIas Ha MOIPYXEHHOE B
KUIKOCTh  TeNO, KO3(D(PUIMEHT TMOJE3HOro  JEUCTBUS  MPOCTBIX
MEXaHU3MOB), CIEAysl NPEII0KEHHONM WHCTPYKUUHU: IPU BBINOTHEHUU
U3MEpEeHHl coOupaTh HKCHEPUMEHTANIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYEHNE UCKOMOM BEJIMYMHBL;

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C J1ad0paToOpHBIM
000pyI0OBaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
pblyar, MOJABUKHBIN U HETTOABUKHBINA 070K, HAKIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MNPUHIMIBI  JEHCTBUS HW3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMEP, TOPLUIHEBOM HACOC, aPEOMETP), UCIIONb3YS 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUI 1 HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEPHl  (HAXOIUTh  HMH(OpPMAIUIO O  MOpUMEpax)
MPaKTUYECKOTO HCIMOJIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEAHEBHOM
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPaHEHHUS 310pPOBbs U COOJIIOICHHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKPYKAIOILLIEH CpeJe;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHWM W NOYyTEM CpPaBHEHMS PA3JIUYHBIX HMCTOYHUKOB BBIJEIATH
uH(popmManuoo, KOTOpas SBISETCA MPOTUBOPEUYMBONM HIIM MOXKET OBITh
HEJI0OCTOBEPHOIA;

UCIIOJIb30BATh MPHU BBIOJTHEHUHN y4E€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JAUTEPATYPY (PU3UUECKOTO COJIEPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu VHTepHer, BraaeTb MNpuUEMaMU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (PU3UYECKOTO COAECPKAHUS, B TOM
yuciie myOJuYHO AesiaTh KpaTKUe COOOIIEHMS O pe3ysIbTaTaX IPOEKTOB WU
y4eOHBbIX HCCIEAOBAHUM, MPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3Y4YEHHBIN



NOHATUMHBIN anmapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3EHTAIUEN;

IpPU BBINOJHEHUU YUYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paCIpENeNiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 33Ja4aMH,
CIIEIUTHh 32 BBIIIOJIHEHMEM IUIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJl B  JI€ATE€IBbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPY>KAIOIIHX.

K xonmy oOydenus B 8 kiiacce npeamMeTHbIe pe3yJbTaThl HA 06a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAFOIINXCSI YMEHUN:

MCIIOJIL30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIe TeJa, HACHIIIEHHBI M HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsil, FIEKTPUUECKOE MOJe, TPOBOIHUKU
Y JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath ABJIEHUS (TEIJIOBOE PAaCHIMPEHUE M C)KaTHhe, TEeIlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAI[Us, IUIABJICHUE, KpPUCTAUIM3alus (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, AEHUCTBHS 3JIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHUE MAarHuUTOB, JECHCTBUE
MarHuTHOTO TOJIs Ha TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST UHIYKIIHS)
[0 OIHMCAHUI0O HMX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHUE;

pacmo3HaBaTh TPOSIBICHUE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWJULSIPDHBIE SIBJIICHHS B IPUPOJE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, DIIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitu, Apend mo0CcoB, pOJib MATHUTHOTO MOJIS JUIsl 5KM3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TMPU HTOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nyeckue BEMYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIHsl, KOJTUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
IJIaBJCHUS, ylelbHas TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIIoTa
CropaHusi TOIUTMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MAaITMHBI, OTHOCUTEIbHAS BIIAXKHOCThH BO3IYyXa, YIICKTPHUCCKUH 3apsl, cruiia
TOKa, DJIGKTPUYECKOE HANpsDKCHHWE, COMPOTUBJICHUE IPOBOIHHKA,
yAEIbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIITHOCTH DJIEKTPUUYECKOTO
TOKa), MpPU ONUCAHUU TMPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUYCHHS U €TUHULIBI (PU3NYECKUX BEITUYMH,
HaxoJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIHYHUHY C
JIPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKW H3YYCHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITMYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
UCITOJIB3ySl OCHOBHBIC TOJIOKCHHS MOJIEKYISIPHO-KHHETHYCCKOW TEOPUHU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsna, 3akoH Oma JiJisl yJacTKa IeTH, 3aKOH
Jlxxoynsi—JIeHna, 3akoH cOXpaHEHUSI PHEPTHH, TPU 3TOM J1aBaTh CIIOBECHYIO
(bOpMyITMPOBKY 3aKOHA U 3alMMCHIBATH €TI0 MATEMATHYECKOE BHIPAKCHICE,
OOBSACHATh (U3MUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYHHHOCIIEACTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JTOTHYECKHuX
IIIaroB C OMOpod Ha |—2 W3YYEHHBIX CBOWCTBA (DU3MYCCKUX SBICHHM,
(bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2-3 JEHCTBUA, HCIOJb3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/1auyd 3aIllMChIBaTh KPATKOE YCIIOBHUE, BBISBJIATH HEIOCTATOK
JAHHBIX JIJIS  pelIeHus] 3aJa4yd, BBHIOMpaATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CPABHUBATH
MOJIYYeHHOE 3HAUYCHHE (PU3NUECKON BETMYMHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH  TTOMOIITH
(buU3MYEeCKUX METOJOB, MCIOJB3YysSd OMHCAaHUE HCCIENOBAHUS, BbBIICIATDH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABMWIBHOCTH TOPSIKA
MIPOBEICHUSI HCCIICIOBAHUS, ICJIaTh BEIBOIBL;

MPOBOJIUTh OMBITHI 1O HAOMIOAEHHIO (U3UYECKUX SBICHUW WM
bu3nYecKuX CBOMCTB TeJ (KanMUIIPHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHU S
BO3MlyXa OT €ro o0BhEMa, TEMIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHus MpPU M3JIYYCHUH OT I1IBETa H3JIydaromiel (MOrJIonaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHsI BOJIBI OT TEMIEPATyphl KUIKOCTH U
wiomaal e€ TOBEPXHOCTH, OJJIEKTpHU3aldsg TeNl W B3aUMOJCUCTBHUE
MEKTPUYECKUX  3apsiIOoB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TIOJICH TITOCTOSHHBIX MAarHUTOB, JCUCTBHS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOJABUTATENSI TOCTOSHHOTO TOKa): (OpMyIMpOBATH



MPOBEPSEMbIC MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pynOBaHUsl, OMUCHIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIILHOM BJIa)KHOCTH
BO3/lyXa, CUJIbI TOKA, HANPSXKEHUS C MCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3WUYECKUX BEIIMYMH, CPABHUBATH PE3YJIHTATHI
M3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUYUHBI OT
Jpyrol C UCIOJb30BAaHUEM NPSMBIX HU3MEPEHUW  (3aBUCUMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOWIAIU IONEePEYHOTO
CEUYEHHUS U YACIBHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHHs Ha  MPOBOJIHUKE,
UCCIIEIOBAHUE IMOCIEAOBATEIBHOIO M  MAPAJUIEIBHOTO COECIMHEHUM
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIAEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh WM3MEPEHUs], CIeays MNPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOU 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaQUKOB, 1eTaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEAOBaHNUS;

MPOBOAUTh KOCBEHHbIE U3MEpPEHUs: (PU3NUecKux BeIWYuH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COIMPOTUBIECHUE TMPOBOJHUKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA): TJIAHUPOBATh H3MEPEHHUs, COOMpaTh
AKCHEPUMEHTAIILHYIO YCTAHOBKY, CIIE€Iysl NMPEAJIOKEHHOM MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBI,

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1ab0paTopHbIM
o0opyIoBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI  JCHCTBUS HW3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MMapoBasi TypOUHa, aMIIEpMETP, BOJLTMETP,
CUETUMK DIJIEKTPUUECKOW DHEPrUH, IIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE
MPEOXPAHUTEIIN, DJIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWMCTBAX (PU3MUECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nveckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHMCTBA M HM3MEPUTEIbHBIC
PpUOOPHI IO CXEMaM U CXEeMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, ABUTATENIb BHYTPEHHETO CrOpaHws,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl DSJIEKTPUUYECKUX LIeNel ¢
MOCJEA0BAaTEIbLHBIM U MapaJlIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3jinyas
YCJIOBHBIE 0003HAYEHUS PJIEMEHTOB AJIEKTPUUECKUX IIETICH;

OPUBOAUTH  TNpUMEpPhl  (HAXOIUTh  HWH(OpMAIMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUs (U3MYECKUX 3HAHWNA B TIOBCETHEBHOM



XKHU3HU U1 obecrieyeHus: 0€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbs U COOITIOAEHUS HOPM
DKOJIOTHYECKOTO MOBENECHUS B OKPYKAIOLIEH CPEJIE;

OCYUIIECTBJIATh MOUCK HHGOpMauuu (GU3MUECKOTO COJEpKAHHUS B
HMHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW U IyTéM CpaBHEHUSA
JOTIOJTHUTEIbHBIX UICTOYHUKOB BBIIEISTH HHPOPMALIUIO, KOTOpas sIBISETCS
MPOTUBOPEUYUBOMN MIIM MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHINOJIHEHUH Y4YE€OHBIX 3aJlaHUl HAay4HO-TIONYJISIPHYIO
JUTEepaTypy (PU3HMUECKOro CoepKaHusl, CIIPaBOUYHbIE MATEPHUAIIBI, PECYPCHI
cetu UVHTepHeT, Bnaaerb NpUEMAMH KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHHUS,
0000mass wHOOPMAIIMI0O €3 HECKOJBKAX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YUCJIe MyOIMYHO MPEACTABIATh PE3YJIbTAThl IPOESKTHOM
WJIY MCCIIE0BATENBCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BATh
M3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEAOBAaHUM (HU3MUECKUX
MPOIIECCOB pacHpeneisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJla4aMH, CJICAUTH 3a BBIIIOJIHEHUEM ILIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBaTh COOCTBEHHBI BKJIaa B
JEATEIbHOCTh TPYIIIbI, BEICTPAauBATh KOMMYHHKAaTUBHOE B3aUMOJEHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHL.

K xonny oOyudenus B 9 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHI:

WCIIOJL30BaTh TMOHSTHUSA: CHUCTeMa OTcY€Ta, MaTepuaibHas TOUKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JABMXKEHHS, Aehopmarius
(ympyrasi, IjacThuueckas), TPEHHUE, LEHTPOCTPEMHUTENbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
LEHTP TsDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HUH(PaA3BYK U yIBTPA3BYK, dJIEKTPOMArHUTHBIE BOJIHBI, IITKaIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TOTJIONIEHUs, aibda, 6eTa- U raMmma-u3iydeHus,
W30TOIIBI, i/IEpHAsi PHEPTeTHKA;

pasznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBH)KCHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBMJKEHUE, KOJIeOATENbHOE NBI)KEHHE (3aTyXarolue U
BBIHYXKJECHHbIE KOJI€OaHUsI), pE30HAHC, BOJHOBOE JABUYKEHUE, OTPAXKEHUE



3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHHUE OEIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX IIBETOB, JIUCIIEPCHUSI CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
W3JIyUYEHHS) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBICHUU B
OKpy»XaroieM Mupe (B TOM 4Yucie (PU3NYECKHE SBJICHHS B MPUPOJIE:
MPWINBBI M OTJIMBBI, JBIKEHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
NMBIDKEHUE JKUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3X0, IIBETa Te,
ONTHYECKHUE SBJICHUS B MPHUPOJE, OMOJOTHYECKOE JECUCTBHE BUIAMMOTO,
yIbTPA(PHOIETOBOTO H PEHTTEHOBCKOTO W3IIYYCHHH, ©CTEeCTBEHHBIN
pPaIuOaKTUBHBIN (POH, KOCMHUYECKHE JIyud, PaJuOaAKTUBHOE H3JIYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX M3JIy4YE€HUH Ha
OpraHu3M YeJIOBEKa), MPH STOM NEPEBOAUTh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHbIE CBOMCTBA (TPHU3HAKU) (DU3UUECKUX
SIBIICHUI;

OINKCHIBATh U3yUYECHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCIOIB3YS
bu3ndeckue BENWYUHBI (CpEIHSsI U MrHOBEHHAs CKOPOCTb Tella Mpu
HEPAaBHOMEPHOM JIBUJKCHUH, YCKOpPEHHE, TMEpPEMEIlECHHUE, MyTh, YIrioBas
CKOpPOCTh, CHJIa TPEHHMS, CUJIa YNPYTOCTH, CUJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TaJeHUs, BEC Tela, HMMIYJIbC Telld, UMITYJIbC CHUJIbI,
MexaHudeckas paboTa W MOIIHOCTb, TOTCHIMAIbHAS DSHEPrus Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAJIbHAS SHEPIUsl C:KaTou
NPY>KUHBI, KHHETUYECKAasi SHEPTUsI, TTOJIHASI MEXaHUYECKasl SHEPTUS, TEPHUO]T
U YacToTa KojeOaHWii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEIOMJIEHUS CpPeAbl), MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBaTh (DU3UYECKUII CMBICI HCIOJIb3yEMbIX BEJIWYHUH,
0003HAaUEHUsA U €JUHUIIbl (U3MUECKUX BEJIWYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTMMH BEIUYMHAMH,
CTPOUTH TpaUKN U3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIMYHH,
XapaKkTepu30BaTh CBOWCTBA TeJ, (DU3UYECKHUE SIBJICHUS W TMPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruM, 3aKOH BCEMHUPHOrO TATOTEHUS,
OPUHIUIT CYNEPIO3UIMK CHJI, TMPUHIUI OTHOCUTENbHOCTH [ anmues,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MUMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHECHHUS 3aPsJOBOTO U MACCOBOTO YHCEI
IpU SICPHBIX PEaKUUsIX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;



OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTUYECKUX
[1aroB C Oomnopoil Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SBJICHHIA,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIC 3a/1a4u (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U JOPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBUSI 33J]a4M 3alMChIBATh KPATKOE YCIOBHE, BBISIBIISThH
HEJIOCTAIONINE WK U30BITOYHBIC JJAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMUMbIE JJIsl pEIIeHUs, MPOBOAUTH pAacu€Thl ¥  OIICHUBATH
PEANTMCTUYHOCTH MOJIYYEHHOT'0 3HaUeHUs (PU3MUECKON BEJTMUMHBI,
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PpEUIUTh MpPU MOMOIIU
($uU3NYECKUX METO/AOB, HCIOIb3Yysl ONMHCAHHE HWCCIIECIOBAaHUS, BBLACIATH
NPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTH MOpSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JelaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOACHHUH U OTIBITOB,

OPOBOAHWTH OMBITBI TIO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM
(bu3nYecKux CBOMCTB Ted (M3ydyeHHE BTOpPOro 3akoHa HbioTOHA, 3akoHa
COXpaHEHUs SHEPruu, 3aBUCUMOCTH TMEepHoJa KoieOaHU MNPY>KMHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJbIX KOJeOaHUM, MPAMOJIMHEITHOE PacIIPOCTPAHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMera B coOuparoien
JWH3e, HAOIO/IEHNE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB HW3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUsl, OMUCHIBATH XOJ1 ONBITA U €r0 PE3YNbTaThl, GOPMYITUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, omnpeaenss
CpellHee 3HA4YeHUE U3MEpSIeMOl BeNIMYMHBI ((DOKYCHOE pacCTOSHHE
cobuparomiel JIMH3bI), OOOCHOBBIBATH BHIOOp cmocoba HU3MEpPEHUs
(M3MEpPUTENHHOTO TTPUOOPA);

IPOBOANTHh HCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TpU
PAaBHOYCKOPEHHOM JIBIDKEHMM ©0€3 HayalbHOW CKOpPOCTH, TEpHoja
KOJIeOaHU MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HHUTH, 3aBUCUMOCTH
yIjla OTPaKE€HUs CBETa OT yIVIa MAaJEHUs U yIJia MPEJOMIICHUS OT yria
najieHus1): IUIAHUPOBAaTh MHCCIEAOBAaHUE, CaMOCTOSITENIbBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh PpE3yJbTaThbl MOJYYEHHOH 3aBUCUMOCTH



bu3MYeCKuX BETUYMH B BUJIC TaOMWIl W TPaduKOB, JAeiaTh BBHIBOABI TIO
pe3yibTaTaM HCCIIEI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPCHHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOPOCTb U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOTO TMaaCHMs, KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpeHUs
CKOJIbKEHUS, MEeXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIeOaHWN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKas
CWia CcoOWparoIiei JMH3bI, PAJAUOAKTUBHBIN (OH): IUTAHHUPOBATH
U3MEpPEHUsI, COOMPAaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHSTH
U3MEpEHHS, CIeAysl MPENOKEHHOW WHCTPYKIMH, BBIYUACIATH 3HAUYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJYyUYEHHBIE PE3YJIbTATHI C YUETOM 3aJJaHHON
MOrPEIHOCTHA U3MEPEHNUN;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

paznuyaTh OCHOBHbBIE TPU3HAKU HW3YUYEHHBIX (U3MYECKUX MOJIeneil:
MaTepuaibHasi TOYKa, aOCOIIOTHO TBEPJOE TEIO, TOUYEHYHBIM HCTOYHHK
CBETA, JIy4, TOHKAas JIMH3a, IIJIaHeTapHas MOJEIIb aTOMa, HyKJIOHHAsI MOJEIIb
aTOMHOTO sJIpa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUA HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
COHUJIOMETp, NATYAKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, pakeTa,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAax (U3NYECKHX SBICHUA W HEOOXOMUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MTPOIIECCOB MPHU
pelieHnr  y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEeMbl JUIS
MOCTPOEHUS N300paKEHUI B INIOCKOM 3€pKajie U COOMpAaroleH JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HWH(OpMAIMIO O  NIpUMEpax)
MPaKTUYECKOTO HCIOIB30BaHUS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU JJIs1 oOecnieueHursi 0€30MaCHOCTH MpU O0palleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS M COOIIOICHIUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYXAIOLIEH Cpelie;

OCYIIECTBJIATh TMOUCK HHPOpMannu (U3HYECKOTO COACpNKAHUSA B
HNHuTepHeTe, caMoCTOATENBHO (POPMYJIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH OMPEENICHUs JOCTOBEPHOCTH MOIYYSHHON MH(POpPMAIIMK Ha OCHOBE
MMEIOIINUXCS 3HAHUH U IONOJIHUTEIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUl HAyYHO-TIOMYJISIPHYIO
AUTEPATYpPy (PU3UUECKOTO COJIEPKaHMS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI
ceru MHrepHer, Bianers INpUEMAMHU KOHCIEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHus HH(GOPMALMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMHCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaMU M3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUS,
yOJMYHO TPEJICTABIATh PE3YyIbTaThl TPOSKTHON HIIM UCCIIE0BATEIbCKOM
NEATEIBHOCTH, IIPU  3TOM TI'PaMOTHO  HCIOJB30BaThb  W3YYEHHBIN
NOHATUMHBIN ammapaT H3y4yaeMoro pasjena (pU3MKM U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueldl ¢ Y4€ToM OCOOCHHOCTEH ayAUuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoabubie | IIpakTuueckne
n/n NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pa3nes 1. @usuka u e€ posib B MO3HAHUM OKPY/KAIOIIEr0 MUpPa
bu6nmmorexa [IOK
11 o - 2 0 0
YSHKE = Hayxa O HpHpOac https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHACCKHE BETHANHRL 0 https://m.edso00.ru/7f416194
bu6nmoreka [JOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBIM METO/1 MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Paznean 2. [lepBoHayanbHble CBeIeHNSI 0 CTPOEHHH BellleCTBA
bu6nmoreka [JOK
2.1 1 0 0
CTpocHne BetlecTsa https://m.eds00.ru/7f416194
JIBH>KeHUE M B3aUMOJICMCTBHAE YaCTHI] bubmuoreka [JOK
2.2 2 0 1
BEIIECTBA https://m.eds00.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2 0 0
TPETATHbIC COCTOANIA BEIECTEA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nea 3. /IBu:xeHMe U B3auMo/jieilicTBHE Te
bubmuoreka [JOK
3.1 M 3 0 0
CXAHHHACCROC ABICHHC https://m.eds00.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

bu6mmorexa [IOK
32 Hueptuns, macca, mIoTHOCTS 4 ! https://m.edso00.ru/7f416194
bubmuoreka [JOK
33 (ua. Buat cin 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JaBnenue. [lepenaya naBneHus: TBEpAbIMU 3 0 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
4.2 flapaerue KiaKoCTH > 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(hepHOE MaBieHHe 6 0 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuotexa [{OK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. Pa6oTa u MOIHOCTL. DHeprus
bu6mmoreka [JOK
5.1 P 3 1
360Ta 1 MOWIHOCTS https://m.eds00.ru/7f416194
but6mmoreka [IOK
2 I1 1
> POCTRIC MEXQHHSMEL ° https://m.edso0.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CRAHHECKaAd SHepritt https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 KUIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. TenjioBble AiBJIeHUS
. bubmuorexa [JOK
1.1 Crtpoenue u cBOICTBa BELIECTBA 7 0 0 httos://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Terosbie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3neu 2. DjieKTpUYecKHe U MATHUTHBbIE SIBJICHUS
91 DnexTpudueckue 3apsaabl. 3apsLKEHHBIE Tela 7 0 1 bubnuorexa LIOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
2.2 I1 i i 2 2 7
OCTOAHBII IMCKTPHICCHHN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHI https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
DICKTPOMATHHTHAS HHAYKLLHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'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 KIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 0 1 but6mmoreka [IOK
' OIMCAHMS https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
1.2 B 7 20 1 3
SAMMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bub6moreka [JOK
1.3 3 10 0 3
AKOHET COXpaHCHit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUA U BOJHBI
bubmnoreka LIOK
2.1 M 0 7 0 3
CXAHHHCCIHC ROJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCKNE BOJHH. JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 0 5 bu6nuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasnerny 6

Pazgea 4.

CBeToBbI€ SIBJICHHS



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

4.1 3aKkOHBI paCIIPOCTPAHECHHSI CBETA 6 2 bubmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenune 6emoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBanToBbIe siBJIeHUS
but6mmoreka [IOK
51 Hcmyckanue u morioneHne CBeTa aToMOM 4 1 httos://m.edsoo.ru/7fA1ada6
but6mmorexa [IOK
2 1
> CTpoetiite aTOMHOIO fApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
J€pHbIE peakluu https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. [loBTopuTebHO-00001Ia101M I MOAYJIb
6.1 [ToBTOpenue n 0000IIEHUE COlEePIKAHUS 9 9 bu6nuorexa LIOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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




HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoJsbHsbie
padoTsI

IIpakTH4eckne
padoThbI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTesibHbIE

pecypcebl

®du3uka — HayKa 0 PUPOE.
SIBnenus npupoabl. Puzndyeckue
SBJICHUS

MexaHn4decKue, TeIIOBbIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUYNHbI U UX
U3MepeHue

VYpok-uccienosanue "N3mepenue
TEMIEPATYPHI PU TTOMOIIU
KHUJKOCTHOTO TEPMOMETpA U
JlaT4YrKa TEMIIepaTyphl"

Kak ¢usuka u qpyrue ecTeCTBCHHbBIE
HAyK{ U3Y4aroT IPUPOY.
EcTecTBeHHOHay4HBIN METO
no3Hanus. Onrcanue GU3NIeCKUX
SIBJIEHUU C IIOMOILLIO MOJeIeH

but6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: TAJTBHOCTD NOJETA
IIapHKa, MyLIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIIEHO, TEM OOJIbIIE, YEM
OoJbIIe BbICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

bubmuorexa [JOK

! FIOKASHIBATOTIIE AMCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIEeCTBA
8 JIBr>KeHHE 4acTHUII BEIIECTBA bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypoxk-ucciaenoanue «OMnbIThI 110
9 HaAOJIFOJEHUIO TEILIIOBOIO
pacIupeHus Ta30By
10 ArperaTtHble COCTOSIHUSI BEIIECTBA
B3auMocBs3bp Mexy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHSAX U UX bu6muoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHHUM BOJIbI
MexaHn4eCcKoe IBHKCHUE.
12 PaBHOMepHOE U HEpaBHOMEpPHOE bubmmorera LOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bu6muoreka [IOK
13 Cropocts. EAMHHLB! CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacder myTu u BpeMeHU ABUKCHUS Bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
HNuepnus. ?aKOH WHEPLHH. BuGmiorexa LIOK
15 B3aumopeiicTBue TeN Kak MpUYMHA

HU3MCHCHUA CKOPOCTHU ABHUIKCHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IImoTHOCTE BemecTBa. Pacuetr Macchl

bu6muoreka [IOK

16 1 00beMa TeJla o ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHas pabota
17 «OnpeeneHre IIOTHOCTH TBEPIOTO
TEeJa
18 Pemienue 3asa4 1o teme bubmuorexa [IOK
"ITnoTHOCTH BemecTna"” https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepHUCTHKA
19 B3auMoaeicteus Teir. Cria
ynpyrocti. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH PACTSKEHHUS
(medopmarium) nMpy>kHHBI OT
MPHIIOKEHHOM CHITBD)
21 SIBnenwne Tarorenus. Cuiia TSKECTH
CBsI3b MEXIy CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa IOK
https://m.edsoo.ru/ff0al778
3axa4 o teme ""Cuia Tsoxkectn"”
Cwuia TSDKECTH Ha JPYTUX IJIaHeTax.
23 dusnueckue xapaKfey;HchH bubmmorexa LOK
https://m.edsoo.ru/ff0a1502
IJTaHET
bu6mmorekxa [IOK
24 Mswmeperine cit. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0a1778
CrnoxeHue IByX CHJI, HalpaBJICHHBIX
N . but6mmoreka [IOK
26 10 OJTHOH TIPSIMOHA.

PaBHOnelcTBYIOIIAS CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
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

27

Pemmenue 3agad mo reme
"PaBHoneiicTByrOMIas crt"

28

TpeHue CKONbKEHHS U TPEHUE
nokos. TpeHue B mpupoje u
TEXHHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHnas pabota «3yuenue
3aBUCHUMOCTHU CHUJIBI TPCHUA
CKOJIBYKCHUS OT CHJIBI JIaBJICHUS U
XapakTepa COMPHUKACAIOIIIXCS
MTOBEPXHOCTEI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneseHue
PaBHOAECHCTBYIOLIEN CHJIbI

31

Pemenue 3agau mo remam: «Bec
tenay, «I'padudeckoe nzodpakeHne
crny, « CUIIBD,
«PaBHOIEUCTBYIOIIAS CHIDY

bu6muoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhast paborta o Temam:
«MexaHn4YeCcKOoe IBIKEHUEY,
«Macca, IIoTHOCTEY, «Bec Tenay,
«I"padudaeckoe nzo00pakeHne CUI,
«CHIIBI»

33

JaBnenue. CriocoObl yMEHbBILICHUS U
YBEJIMYEHUS J1aBJICHUS

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBenue ra3za. 3aBUCUMOCTD
JIaBJICHUS ra3a OT 00bEMa,
TEMIEPATYPhI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

ITepenaua naBneHus: TBEPABIMHU

35 TENAMU, XUAKOCTIMH U ra3aMu Bubmorexa IIOK
> KA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBlieHHE B )KHUJIKOCTH U Tase,
36 BBI3BAHHOE JIEWCTBUEM CHIIBI bubmmorexa [OK
A https://m.edsoo.ru/ff0a2718
TSOKECTHA
37 Pemenue 3amau o reme «/lapineHue bubmuorexa [JOK
B )KHAKOCTH U rase. 3axkoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIHAIOIIHECA COCY LT https://m.edsoo.ru/ff0a2970
39 I'mapaBnnueckuii mpecc bubmorexa [OK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopineson
SKUIIKOCTHBIA HAcOC
Atmocdepa 3emmn. [Tpuanaen
CYIIECTBOBAHUSI BO3IYIIHOU
41 oélcl)lnoqlcn SemMitn 3aIZ/ICHMOCTL bubmorexa IIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO JTaBJICHUS OT BHICOTHI
HaJl YypPOBHEM MOPS
42 Bec Bozmyxa. AtmochepHoe bu6nuoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocgepHoro bu6nmoreka [JOK
napieHus. OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EPHOTO
44 aBJIEHUSA OT BBICOTHI HA, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmochepHoe bubnmorexa [JOK

JAaBJICHHUC HA pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemmenue 3agad mo reme

40 "AtmocdepHoe naBicHue"
JleticTBHE XKUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa TOK
https://m.edso0.ru/ff0a3276
ApxuMenoBa cuia
JlaboparopHas paboTa
48 «Onpenenenne BbITaIKNBAOIIEH bu6mmorexa [IOK
CHUJIbI, ICUCTBYIOLIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTH
JlaGopaTopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tena B BOJE OT 00bEMaA bubnnorexa [IOK
5 https://m.edsoo.ru/ff0a3514
MOTPY>KCHHOU B KUIKOCTh YaCTH
Tea»
bubmuorexa [JOK
S0 Hnasarnne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHncTpyupoBaHue apeoMeTpa Win
51 KOHCTPYHMPOBAHUE JIOJIKU 1
OIpeJieNIieHue €€
rpy30n01bEMHOCTH"
Pemenue 3aga4 mo remam:
59 «ITnaBanue cynos. bu6nmoreka [JOK
BosznyxomnaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPBIX TEJ, KUJIKOCTEH U Ta30B»
bu6mrorexka [JOK
>3 Mexamiieckas padota https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EnuHNIEI MOITHOCTH Bubmorexa ITOK

https://m.edsoo.ru/ff0a3f82



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

55

VYpok-ucciaenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
MoABEME MO JecTHUIE"

56

IIpocTeie MexaHu3Mbl. Phiuar.
PaBHOBecue cui Ha ppiuare

57

KontponsHas pabota 1o teme
«/JlaBiieHME TBEPIBIX TEII,
KHUJIKOCTEH U ra3oBy /
Bceepoccuiickast mpoBepouHast
paboTta

58

PezepBHsblii ypok. Pabora c
TeKcTaMu 1o TeMe «JlaBiieHue
TBEPABIX TEJ, KHUAKOCTEH U ra30B» /
Bceepoccuiickast mpoBepouHast
pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poryaru B TexHuKe, ObITY U IPUPO/IE.

JlaGopatopHas pabota
«HccnenoBanue ycioBui
pPaBHOBECHS pblyara»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau o teme «Y CIOBUA
paBHOBECHS pblyara

but6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT nose3noro neicTrust
Mexanu3ma. Jlaboparopnas pabota
«3mepenne KII/1 HaknoHHON
TUTOCKOCTID)

0.5

62

Pemenue 3agau no reme "Pabora,
MotHocTh, KITJT"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckast SHeprusl.
Kunernueckas u noreHuuaibHas
SHEprus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-DKCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIPEIEICHUE
WU3MEHEHUS] KHHETUYECKOW U
NOTEHIMAJIbHON SHEPTUH MIPU
CKaTBhIBAaHUM TeJIa 110 HAKIIOHHOM
IJIOCKOCTH"

66

Konrtponsnas pabota o teme
«PaboTa 1 MOIITHOCTh. DHEPTUS»

67

PesepsHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHn4yecKkoe
nBmKeHue"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepsHelit ypok. Pabota ¢
TekctaMu 1o Teme "Pabota.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12



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

8 KUIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
[1]
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue i[:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoTbI pecypes:

OCHOBHBIE MOJIOKEHUS

1 MOJIEKYJISIPHO-KMHETHUECKOU 1 0 0 bu6mumorexa [IOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB H MOJICKYJT 1 0 0
Mogenu TBEPIOro, XKHUIKOTO 1

3 ra3§o6pa3HoI:(l) COCTOHII{[HI?I 1 0 0 Bubmmorexa LIOK

https://m.edsoo.ru/ff0a540e

BEIIECTBa
OObscHeHne CBOMCTB TBEPAOTO,
XKHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHHMI BEIIeCTBa HA OCHOBE 1 0 0
MOJIO’KEHUH MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun

5 Kpucrannmaeckue u amopdusie 1 0 0 bu6nmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMmauuBaHUE U KallWUISIPHOCTb. 1 0 0 bu6nmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

but6mmorekxa [IOK

7 TerutoBoe pacIIMpeHue U CXKATHE 1 0 0 htts://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphI

8 CO CKOPOCTBIO TETJIOBOTO ABUKEHUS 1 0 0

YaCTHI]



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

9 Buytpennss sueprusi. CriocoObl bubnuorexa LIOK
U3MEHEHUs BHYTPEHHEN SHEPrun https://m.edsoo.ru/ff0a5c60

bu6muoreka [IOK

10 Bust remtonepesatin https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[Ipaktnyeckoe

1 HCTIOJIb30BAaHME TCIIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexkeHus"

12 KonuyecTBo TemnoTsl. Y nenbHas bu6nmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TermnooOMeH U TEII0BOE bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiuel BoAbI"

PacueT konmuecTBa TEIIOTHI,

15 HEO0OXOIUMOTO /I HarpeBaHUs
TeJa W BBIICIIEMOTO MM IIPU
OXJTAKICHUU
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeapHOU bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TETIIOEMKOCTH BEIIEeCTBA
17 DHeprus TOMBa. Y IeJabHast bu6nuoreka [IOK

TCIJIOTa CTOPAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBepieBaHUE

18 KPUCTAINIMISCKHUX TeJI. Y AeIIbHAS bubmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHUS
JlaGopaTopHnast pabota
19 "OnpeneleHue yaelIbHON TEIUIOTHI Bubmrorexa ITOK
P y" https://m.edsoo.ru/ff0a72fe
IJIaBJICHUSA JIbJa
20 [TapooOpazoBaHue U KOHJCHCAIHS. bu6mmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas TemioTa
mapooOpa3soBaHusI U KOHIEHCAIIUH.
21 BaIB)I/ICHSIOCTL TeMIIePaTyPhI bubmorera [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JABIICHUS
BnaxxnocTs Bo3ayxa. JlabopaTopHas
29 pabora "Onpenenenue bu6nmoreka [JOK
OTHOCHUTEJILHOU BIAKHOCTHU https://m.edsoo.ru/ff0a7628
BO3ayxa"
93 Pemenue 3agayd Ha onpeeneHue
BJIQ)KHOCTH BO3]IyXa
[TpuHIMITBEI paOOTHI TEIIOBBIX
24 nsurateneil. [laposas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs
KIIJI TenmoBoro aBuraters.
25 TemioBble ABUTaTEIN U 3aIUTA bubmorexa [JOK
. https://m.edsoo.ru/ff0a7c7c
OKpYKaroIe cpe bl
26 3aK0H COXpaHEHUs U MPEBPAICHUS

OHEPIUH B TCIIOBBIX IIPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBKa K KOHTPOIBHOM padboTe
1o TeMe "TeIuIoBeIe IBIEHUS.

but6mmoreka [IOK

2t N3meneHune arperaTHeIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BemecTna"
Kontponbhas paboTa o teme
28 "TemmoBsie siBieHus. lMzmenenune bubmorexa [IOK
. \ https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIECTBA
29 Onexrpusanus Tei. J[Ba poga
ANEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexTpuzanus T’ UHAYKIUEeH u
IIPU COIIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX TEII. bubmuorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUUYECKOE TIOJIE.
32 Hanpsi>keHHOCTB 3JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX IOJIeH
Hocurenu snexTpuueckux 3apsiioB.
33 OnemenTapHbli 3apsan. CTpoeHue
aToMa
34 [IpoBOIHUKY W OUAIEKTPUKU. 3aKOH bu6moreka [IOK
COXpPAHEHUS JIEKTPUYECKOro 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bu6nuoreka [JOK
CBOMCTB JIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBHUS €TO
36 cymecTBoBaHMs. VIcTOUHUKH bubmmorexa LOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

but6mmorekxa [IOK

37 CHCTBHS DJICKTPUUCCKOIO TOKA 0
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 3IEKTPUYECKOTO MOJIs Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

39 DNEeKTPUYECKHUI TOK B METaJIIaX, 0 bu6nmnoreka [JOK
JKUJIKOCTSIX U razax https://m.edso0.ru/ff0a9838

40 DnexTpuueckas Lemnb U eé 0
COCTaBHbBIC YaCTH
Cuna Toka. JlabopatopHas pabora

41 "U3mepenune u peryJIupoBaHUE CUIIBI 0.5 bubmorexa IOK

| P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSKEHUE.

42 BoasT™metp. JIabopatopHas pabora 05 bu6nmoreka [JOK
"N3mepeHue u peryanupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTHBIIeHHE TPOBOIHUKA.
43 V nenpHOE CONPOTUBIIEHUE 0 Bubmorexa ITOK
p https://m.edsoo.ru/ff0aa738
BEIllECTBA
JlaGoparopnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
44 COIIPOTHBJICHUS MPOBOJIHHUKA OT €r0 1 bubmorera [IOK
p P https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOIIAIH TIOTIEPEYHOTO
ce4eHus u mMatepuana”
3aBUCUMOCTb CHJIBI TOKA OT
bu6mmorexa [IOK
45 HanpskeHus. 3akoH Oma 11 0

y4dacCTKa LOeIun

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlabopaTtopHnast pabota
"HccaenoBaHye 3aBUCUMOCTH CHUIIBI

bubmuorexa [JOK

46 TOKa, U €ro 4epe3 pe3ucTop, OT
Ay Pes p P https://m.edsoo.ru/ff0aa04e
COTPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pesucrope”
47 [TocmenoBarensHOE W apalIeIbHOE
COEIMHEHUS TIPOBOIHUKOB
JlabopaTopnas pabora "[IpoBepka
48 MpaBUJjIa CIOXKEHUS HANPSKEHUN bu6nmoreka [JOK
MIPH MOCIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTopnas pabota "[IpoBepka
49 MpaBuJjIa JJig CUJIbI TOKA MPU bu6nmoreka [JOK
MapajjieJIbHOM COCTUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
50 3axkoHa OMa AJ1g pa3aInyHoOro bubmorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS POBOIHUKOB
Pabora u momHoCTh
ol AIEKTPUUYECKOTO TOKA. 3aKOH bubmmorera [JOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpexnenenne padoOTHl X MOIITHOCTH bubmmorexa [OK
P P | https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DNEeKTpUYECKHE LT 1
53 NOTPEOUTENH IIEKTPUIECKOMH bubnuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE

https://m.edsoo.ru/ff0ab660



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

ITocTossHHBIE Mar"HuThl, UX

54 . 0
B3aNMOJIEIICTBHUE
55 VYpok-uccnenosanue "N3yuenue 1 bubmuotexa [JOK
HOJIEW IIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOEe oie. MarHuTHoe 1moJjie
bu6mmoreka [IOK
56 3eMIIH 1 €r0 3Ha4YeHue I )KU3HU 0
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[ToaroroBka K KOHTPOJIBHOM padboTe
1o TeMe "DNEKTPUUECKUE 3apsiabl.
57 3apsHKeHHBIE Tella U UX 0 bubmmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [1ocTOSTHHBII
ANEKTpUYECKUil TOK"
KonTtponbHas paboTa o Teme
"DneKkTpudecKue 3apsbl.
3apspKeHHBIC Tea U UX
. . bu6nmoreka [JOK
58 B3auMoaeiicTeud. IlocToSHHBII 0
. | https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepeHsriii ypok. Pabora ¢
TekcTami 110 TeMme "T1oCTOSHHBIN
. " bu6muoreka [IOK
59 AIEKTPUIECKUI TOK" / 0
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepodHast
pabota
OmnsIT Opcrena. MarautHoe nose
60 JIIEKTPUUYECKOr0 TOKa MaruuTHoe 0 bubnnorexa [IOK
P https://m.edsoo.ru/ff0acld?2
T0JI€ KaTYIIKH C TOKOM
61 [IpumeHeHue IeKTPOMarHuToB B 05 bubnuorexa LIOK

texHuke. Jlaboparopras pabora

https://m.edsoo.ru/ff0ac74a



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

"N3yueHne elCcTBUSI MAarHUTHOTO

TOJIsI Ha MPOBOJAHUK C TOKOM"

62

BHGKTpOI[BI/IFaTeJIB IHOCTOSAHHOTI'O
ToKa. Mcrnonp30BaHue

BJICKTpOI[BI/IFaTeJ'IeI\/'I' B TEXHHYCCKHUX

YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopnast pabota
"KoHcTpynpoBaHue u usyueHue
paboThI eKTpoaABUTaTENsA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c¢c

63

OnbiTel @apazges. 3akoH
AJEKTPOMArHUTHON UHIYKITUH.
[IpaBuno Jlenna

64

OnektporeHeparop. CriocoObl
MOJTyYEHHUS ANEKTPUIECKOI
SHEPIruH. DJIEKTPOCTAHLIUY Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPIUU

65

[ToaroTroBka K KOHTPOJIBHOM padboTe

1o TeMe "DNEeKTPUYECKue u
MATHUTHBIE SIBJICHUS"

66

Konrponbnas pabota o teme
"DneKTpudecKue U MarHUTHbIE
SABJICHUS"

bu6muoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHblit ypok. Pabora ¢
TekcTamu 110 TeMe "TeruioBbie
SIBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

68

Peseprubiii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaraurHele
sBJIeHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue op
n/n Bceero U3ydeHusi ~ oOpa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl

MexaHn4ecKoe IBUKEHHUE.

1 A 1 0 0
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 0 0 bu6mmorexa [IOK
MEXaHUYECKOI'0 JABMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpAMONIMHENHOE bubnuoreka [IOK

3 1 0 0
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBwkenre. CpeHss 1 MTHOBEHHAs 1 0 0
CKOPOCTH

5 [IpsamonrHeHOE PaBHOYCKOPEHHOE 1 0 0 bubamnorexka HOK
JBUKEHUE. Y CKOpEeHue https://m.edsoo.ru/ff0ad8d4
CKopoCTh PSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1 0 0
I'padux crkopoctu
JlaboparopHas paboTa

7 "OnpeneneHue yCKOpeHHs Tea mpu 1 0 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBUKEHHH TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBobOoaHoe mageHue Tei. OmbIThI

8 AHOS T 1 0 0
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 0 0 bubnmnoreka [JOK
okpyxHocTH. [lepuon u yactora https://m.edsoo.ru/ff0ael76



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

obOpamenus. JIuneitnas u yrioBas

CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 [Iepseiii 3axkoH HetoToHa. Bektop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuoreka IIOK
PaBHozelicTByIOIIAs Crila https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akoH HproToHa. bubmmoreka [JOK
Cynepno3uuusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnmnorexa HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [IOK
15 Cuia ynpyroctd. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq nmo teme «Cuia
YIPYTOCTI
JlaboparopHas paboTa
17 «OmnpeneneHne KeCTKOCTH bubmorexa [JOK
https://m.edsoo.ru/ffOaee28
MIPYKUHBD)
bu6mmoreka [IOK
18 Cra TperHs https://m.edsoo.ru/ff0af738
19 Pemenue 3amad no teme «Cuna bu6mmoreka [IOK
TPEHUSI https://m.edsoo.ru/ffOafa26
JlaGopaTopHasi pabota
20 "Omnpeneneaue ko3 durrenra bubmmorexa LIOK
Y https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemrenne 3agad mo reMme "3aKOHBI
21 Hrrotona. Cuna ynpyroctu. Cumna bubmmoreka LIOK

TpeHus"

https://m.edsoo.ru/ffO0afb8e



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

22

Cuia TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
najeHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenus "JIBuxeHue Ten
BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conueunas cucrema). ['anmaktuxu"

24

Pemtenue 3amau no teme "Cuita
TSKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocmudeckas CKOPOCTb.
HesecomocTs u neperpysku

bu6nunoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepraIbHON TOUKHU.
AOGCOMOTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENIA €
3aKpEIUIEHHON OCBIO BpAILlCHMUS.
MowmeHnT cuisl. LleHnTp TsxecTn

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOafe36

27

PaBHOBecue MaTepuanbHONW TOUKH.
AGCOMOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHON OChIO BpAILlCHMUS.
MowmeHT cuisl. LleHnTp Tsxectn

28

Pemrenne 3agad mo reme "MoMeEHT
cuibl. LlenTtp TsxecT"

bubnuoreka [IOK
https://m.edsoo.ru/ffOb02b4

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe
0o TeMe "MexaHnuecKoe ABIKEHHUE.
Bsaumonericteue Ten"

bubmnoreka LIOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbhas pabora o teme

30 "MexaHnYecKoe ABUKECHUE. bubmorexa LOK
N https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
HNmnynsc Tena. UIMIrynsc cuiibl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubmmoreka [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICCTBUE

32 Pemenue 3aga4 no teme "3akoH bu6mmorexa [IOK
COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6nuoreka [IOK

34 Mexanuueckas paboTa 1 MOIIIHOCTb https://m.edsoo.ru/FfOb0agA

35 PaGorta cunbl TSHKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopartopHas paboTa

36 «Ormpenenenre pabOTHI CHIIBI TPEHHUS
MIpY PaBHOMEPHOM JIBUXKEHUU TeJia
10 TOPU30HTATIHHOM MMOBEPXHOCTH»

37 CBsI3b SHEPTUH U PaOOTHI.

[ToTenuuanpHas SHEPTUS

38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe

40 JlaboparopHas pabota «M3yuenue bubmuorexa [JOK

3aKOHAa COXPAaHCHUA DHEPIUM»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebdarenbHOE ABMIKEHUE U €T0
XapaKTepI/ICTI/IKI/I

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHus.
BoinyxaeHHble Kose6aHus.
Pe3onanc

bubmmorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NpyKUHHBIN
MasITHUKH

44

Ypok-uccnenosanue «3aBUCUMOCTD
neproJia KojuebaHui OT KECTKOCTH
IIPY’KAHBI U MacChl rpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEprun Npu
MEXaHUYECKHUX KOJeOaHUsIX

46

JlaGopaTopHasi pabota
«Ormpenenenne 4acToThl M epruoia
KoJieOaHH TIPYKHHHOTO MasiTHUKa)

butmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JIaGopatopHas pabota «IIpoBepka
HE3aBHCHUMOCTH IIepHoia KoJaeOaHni
rpy3a, MOJIBENICHHOTO K HUTH, OT
Macchl Tpy3a»

bubnuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiaHbL. CBOWCTBa
MEXaHUYECKUX BOJIH. [IpononbHbIe 1
TOTEPEYHbIE BOJTHBI

bubnuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckre BOIHBI"

50

3Byk. PactipocTpanenue u
OTpa)keHHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypoxk-uccienosanue "Habmrogenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JaCcTOTEI"

52

I'poMKOCTb 3BYKa M BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIbTpa3ByK u
uHOPa3BYK B IPUPOJE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "3aKoHbI COXpaHEHUS.
Mexanudeckue KojieOaHusi U BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonrponsHas pabota mo teme
"3aKOHBI COXPAHEHHUS.
MexaHnnueckue KoaeOaHus ¥ BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
BJ'IGKTpOMaFHI/ITHI)IC BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa SJICKTPOMATrHUTHBIX BOJIH

58

Ypoxk-kouhepennus "lkara
3IEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 37€KTpOMarHUTHBIX
BOJIH /111 COTOBOM CBsI3H"

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccienosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c¢

60

Pemenue 3agau Ha onpeneseHue
YaCTOThI U JJIMHBI
3J€KTPOMArHUTHOW BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DJIEeKTpOMarHuTHas pUpoza CBETa.

61 CxkopocTth cBeTa. BomHoBBIC bubmorexa [JOK
vp ' https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hctounuku cBeta. [Ipsimonuneitnoe
62 acIpoCTpaHEeHHE CBETA. 3aTMEHUS bubmorexa [TOK
pacipoctp ' https://m.eds00.ru/ff0b3658
Comnna u JIyHst
3aKoH OTpaXeHUs CBETa. 3epKaa.
63 Pemenue 3agau Ha npUMeHEHHUE bubnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnuoreka [IOK
MPEIOMJICHHSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHHE
65 cBeTa. lcnonap30BaHue MOTHOTO bu6mmorexa [IOK
BHYTPEHHET'0 OTPAKECHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
JIaGopatopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTiia
66 MPEJIOMJICHHS CBETOBOTO JIy4a OT
yrIjla naJieHus Ha rpaHulie "Bo3ayX-
creksio""
VYpoxk-koHpepeHuus
"Hcnonp30BaHUE TTOJTHOTO
67 BHYTPEHHETO OTPa’KCHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBs3B"
bu6nuoreka [IOK
68 JIunzel. OnTHyeckas cuiia JMH3bI
https://m.edso0.ru/ff0b3f2c
. but6mmoreka [IOK
69 [TocTpoeHme M300pakeHUH B JIMH3aX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTopHast pabota
"OmnpeneneHue GoKyCHOTO

bu6nmmorexa [IOK

70 pacCTOSHUSA U ONTUYECKOM CHUJIBI https://m.edsoo.ru/ff0b4206
coOuparoreit TuH3bI"

71 Ypok-koupepennus "OnTuyeckue bubmmoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'ma3 kak onTuyeckas cucrema. bubnuoteka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-kondepenuus "JledekTs
3penus. Kak coxpanurs 3penue"

Paznoxenne 6emoro cBeTa B CEKTP.

74 OnsiTel HetoToHa. CrioxeHue bubnmnorexa [HOK
CIIEKTpaJbHBIX IIBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHast pabota "OMBITHI 11O
Pa3I0KEeHUI0 OEJIOro CBETa B CIIEKTP

75 Y BOCTIPUSATHIO 1[BETA MPEIMETOB MPHU bubmorexa [JOK

https://m.edsoo.ru/ff0c0e2a
WX HaOJIOJCHUU Yepe3 LIBETOBbIC
¢bunbTpeI"
VYpok-npaktukyM "BoiaHoBbIe

76 CBOMCTBA CBeTa: AUCHEPCHUs,
uHTepdepennus u qudpakmus"

77 Omnsitel Pesepdopaa u rmitanerapuas bubnmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynate! bopa. Mozens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue v NOTJIOMEHNE CBETa

. bu6mmorexa [IOK
79 aromoM. KBanTtsl. JInneituateie https://m.e dsogru /f0c144c
CIIEKTPBI
80 VYpoxk-npaktukym "HaGmronenue bubnmnorexa LHOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTD 1 €€ BUIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO sijipa. bubmuorexa [HOK
Hyxknonnas Monenb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIEC TpEeBpaIICHUSI. bubnmnorexa [JOK
H3oTomnsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau o teme: bu6mmorexa [IOK
"PagunoakTUBHBIE MTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnama
Ypok-koH(pepeHuus
86 "IPaﬂHoaKEI)/IBI;H: U3IIy4eHUS B buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIHE, TEXHUKE
S nepHble peakiyu. 3aKOHbI
87 C(f[x;)aHeHEﬁ 3a11l);1110130r0 " brbmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCEN
88 DHeprus CBA3U aTOMHBIX SIEP. bubnuorexa [JOK
CBs3b MaCChI M DHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau mo reme "SnepHoie
peakiuun"
90 Peakuuu cunrtesa u neneHus saep. bubmuotexa [JOK
Hctounuku sHepruu CoJiHIIa U 3BE3] https://m.edsoo.ru/ff0c1e88
o1 VYpok-koHpepenuus "AnepHast

sHepreTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaANOaKTUBHBIX U3ITyUYEeHUH Ha
YKHUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o Teme "DIeKTPOMArHUTHOE TOJIE.

bu6mmoreka [IOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHUS"
KonrtponsHas pabota mo teme
93 "DJIEKTPOMAarHUTHOE MOJIE.
DJIEKTPOMAarHUTHBIC BOJHBI.
KBaHTOBBIC siB1EHUSA"
[ToBTOpenue, obodIICHNE.
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IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPSAEMOr0
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHLIC ITOHATHA

1.2

pas3iindaTb ABJICHUA II0 OIMMCAHHIO MX XAapaKTCPHBIX CBOICTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHWE W3YYEHHBIX (U3WYECKUX SBICHHHA B
OKpY’aroIleM MHUpE, B TOM uncie GU3NYECKUe SABJICHUS B IPUPOJIE,
IPY 3TOM TEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYI0, BEIICTIATD

CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) GUBNIECKUX SBICHUN

1.4

ONHUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTIONB3Yysl (DU3UYECKHE BETUYMHBI, TNPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH MCIOJIB3YEMBIX BEJIMYMH, HX
o0O3HaueHUss M €AMHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOLIME JaHHYI (HU3HMUECKYI0 BEIUYMHY C
JIPYTUMH BEIMYMHAMHU, CTPOUTDH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U TPOIECCHI,
WCIIOJIb3ysl M3YUYCHHBIE 3aKOHBI, MPHU ITOM JaBaTh CIOBECHYIO
GOpMYyIIMPOBKY 3aKOHa H 3alHChIBATH €Tr0 MaTeMaTUYECKOe

BBIPAKCHUE

1.6

OOBSACHATH (PU3UUECKHUE SABICHUS, MMPOIIECCHl U CBOWCTBA TEll, B TOM
Yuclie W B KOHTCKCTC CHUTYallUd NpPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATh MPUUYNHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHue W3 | — 2 JOrWYecKWX ImaroB ¢ omopoi Ha 1 — 2
M3YYECHHBIX CBOICTBa (PU3MYECKUX SIBICHUM, (U3MUECKHX 3aKOHA

HJIW 3aKOHOMCPHOCTHU




1.7

peuath pacuy€THbIe 3a0a4u B 1 — 2 AEMCTBUSI, HCIIOJIb3YS 3aKOHBI U
dbopMynbl, CBsA3BIBAIONIME (PU3MUECKUE BEIWYMHBI: HAa OCHOBE
aHajau3a yCJIOBHMS  3a/ladyd  3alUChIBATh  KpaTKOE  YCIIOBHE,
MOJICTABJIATh (PU3UYECKUE BEIMYMHBI B (OPMYIBI H TMPOBOJIUTH
pacu€Thl, HAXOJWUTh CIPABOYHBIC JIAaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLUEHHMBATh PEAJUCTUYHOCTHh  IOJYYEHHOMN

buznuecKoil BETUIMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIN
bu3NYeCKUX METOAOB, B ONHCAHUM HCCJEIOBAaHUS BBIIETATH
npoBepsieMoe  MpelnoyiokeHue  (TUmoresy),  paznuyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yJbTaT, HAXOAUTh OIIUOKU B

XOJ¢€ oIibITa, ACJIATh BBIBOJALI 11O €TI0 pE3YyJIbTaTaM

1.9

MPOBOJIMTH OTBITHI IO HAOIIOACHHUIO (PU3UYECKHUX SBICHUN WU
du3nyecKkux  CBOWMCTB  Tell:  (OPMYJIHPOBATH  IMPOBEPSEMBIC
MPEIIIOJIOKCHHSI, COOUPATh YCTAHOBKY W3  MPEAJIOKCHHOTO

000pyTOBaHMUs, 3aIMCHIBATD X0/ OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBINOJHATh NPSIMbIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
UQPPOBBIX MPHOOPOB, 3aMUCHIBATH MOKa3aHHUs MPUOOPOB C YUETOM

3a/IaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU N

1.11

NPOBOJUTh HCCIIEJIOBAHUE 3aBUCUMOCTH OAHOH  (u3HuecKoi
BEJIMYMHBI OT JPYroil C HCIONb30BaHUEM IPSAMBIX H3MEPEHUil,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOIO HCCIIEOBaHUs, COOMPATh
YCTAaHOBKY U BBINOJIHATh W3MEPEHHUs, CJeNys MpeIIoKEHHOMY
IUIaHy, (UKCHpPOBaTh pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
(Gu3NYeCKUX BEJIMYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U IrpadUKoB,

ACJIaTb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH KOCBEHHBIE HM3MEPEHHS (U3UUECKUX BEIMYMH, CIETYs
IPEMIOKEHHOW WHCTPYKLMM: IIPU  BBIIOJIHEHUU U3MEPECHUM
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUCHUE

HCKOMOM BEIIMYMHBI

1.13

coOMomaTh TpaBWJIa TEXHUKA Oe€30macHOCTH Tpu  pabore ¢

1ab0paTOpHBIM 000PYTIOBAaHUEM

1.14

yKa3plBaTh TPUHIMUIBI JTEUCTBHS MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTE€pPU30BaTh MPUHIUIIBI JEUCTBUS HN3YUYEHHBIX

npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 MX OINHUCAHUSA,




UCIIONB3YSl 3HAHMSA O CBOMCTBaX (PU3MYECKUX SBIEHUH U

HE0OXOAMMBbIE (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTHU

1.15

OPUBOJIUTH MpPHUMEPHl (HAXOAWTH HMH(POPMALMIO O TNpUMeEpax)
NPaKTUYECKOrO  HCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUH B
MOBCEHEBHON KHM3HM i oOecrieyeHust Oe30MacHOCTH MpU
oOpameHnn ¢ mnpuOopaMH U TEXHHYECKUMH yCTPOHCTBAMH,
COXpaHEHHsI 370pOBbS M COOJIOJIEHUS HOPM HKOJOTHYECKOro

MOBEJICHUS B OKPYXKAIOIIeH cpene

1.16

OCYUIECTBIISATH OTOOP UCTOYHUKOB MH(POpMauu B cetu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUNA U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB
BBIICJISITE MH(POPMAIINIO, KOTOpasi SIBJSETCS MPOTHUBOPEUUBON WM

MOET OBITh HEJIOCTOBEPHOI

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH yueOHBIX 3a7aHuN
HAYYHONIOMYJISIPHYIO ~ JIUTEpaTypy  (DU3NYECKOrO  COIepKaHMUs,
CIIPaBOYHBIC MaTEpHUANIbl, pecypcbl ceTh VHTepHEeT, BllageTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

UH(POPMALIUU U3 OJHOMN 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

c037aBaTh COOCTBEHHbBIE KPAaTKHUE MMCbMEHHBIE U YCTHBIE COOOLICHUS
HA OCHOBE 2 — 3 WCTOYHHMKOB HHpOpMAIUH (UIHYECKOTO
coJiep>KaHUs, B TOM YHCJIe MyOJINYHO JeNaTh KpaTKUe COOOIIEHUS O
pe3ynbTaTtax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAHUNA, MPU STOM
rpaMOTHO HKCMOJIb30BaTh M3YUYEHHbI MOHATUWHBIA ammapaTr Kypca

($u3KKH, CONPOBOXKAATH BHICTYIIJICHHE MTPE3EHTAUEH

1.19

IpU  BBINIOJHEHUM  Y4YEOHBIX TMPOCKTOB W  HCCICIOBAaHUUN
pacupenensaTh OOS3aHHOCTH B TpPyHme B COOTBETCTBUU C
MMOCTaBJICHHBIMHM 3aJadaMy, CJIEIUTh 3a BBIINOJHCHUEM IIIaHa
IEHCTBUN, aJeKBaTHO OLEHMBAaTL COOCTBEHHBIM BKJIAad B
JIeSITeILHOCTD TPYIIIBI, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAKOIINX

8 KUIACC




Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOECHNS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHA

1.2

pa3indaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHE

1.3

pacno3HaBaTh MPOSIBIICHHE HM3YyUYEHHBIX (QHU3NYECKUX SIBICHUI B
OKpY’arolleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IIPUPOJIE,
IIPY ATOM TIEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BEIICTISATD

CyIIIeCTBEHHBIC CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUN

1.4

OIMUCBIBATHL H3YYCHHBLIC CBOMCTBa TE€I H (I)I/I3I/I‘{€CKI/IG SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘leCKI/Ie BCJIMYHHBI, IIPpU OIMMCAHUU TIPABUIIBHO

TPAKTOBATH (I)I/ISI/ILICCKI/II\/’I CMBICJI HCIIOJIb3YCMBIX BCJIIMYMH,

o003HaYeHUs W eIUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
dbopMyIbl, CBS3bIBAIONIME JaHHYK (U3UYECKYI0 BEIMYHUHY C
JIPYTUMH BETMYMHAMHU, CTPOUTDH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TPOIECCHI,
WCIIOJIb3ySl M3YUYCHHBIE 3aKOHBI, TPU ITOM JaBaTh CIOBECHYIO
(GOpMYyIIMPOBKY 3aKOHa H 3alHChIBATH €r0 MaTeMaTHUYECKOe

BBIPAJKCHUE

1.6

0OBSCHATh (I)I/I3I/ILICCKI/IC IpoONUCCChI U CBOMCTBaA TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa:
BBIABJIATH IPUYHUHHO-CICACTBCHHBIC CBA3HU, CTPOUTDH 00BACHEHHE U3
1 — 2 jJoruyeckux IIaroB ¢ IMOMOIIIBIO 1-2 HN3YUYCHHBIX CBOMCTBaA

(1)H3HLIGCKI/IX HBHeHHﬁ, (1)I/I3I/I‘ICCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTH

1.7

peuath pacuy€THbIC 3a0a4u B 2 — 3 JACHCTBUSI, HCIOJIb3YS 3aKOHbBI U
dbopMymbl, CBsA3BIBAIONIME (PU3MUECKHE BEITWYMHBI: HAa OCHOBE
aHajlin3a yCJIOBHA 3aja4M 3allMChIBATH KPATKOC YCJIIOBHE, BBLIABIIATH
HEAOCTATOK JAaHHBLIX JIA PCIICHUA 3a/aydu, BI)I6I/IpaTB 3aKOHbI U
dopmyIbl, HEOOXOAUMBIE ISl €€ PelIeHHUs, TPOBOIUTH PACUETHI U
CpaBHUBATL IIOJIYYCHHOC 3HAUCHUC (1)I/I3I/I‘-I€CKOf/'I BCJIIMYNHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacnno3HaBaTb HpO6JleMBI, KOTOPBIC MOXHO PCIIWTH MPU IMOMOIIH

(I)I/I3I/I‘leCKI/IX MCTOHNOB, HCIOJIB3Yyd OHNHUCAHHUC HCCJICIOBAaHU,




BBIACIIATH IMIPOBEPACMOC MPEAIIOJIOKEHNE, OUCHNBATD ITPABUJIBHOCTDH

MnopsaKa nmpoBCACHHA UCCIICIOBAHUA, ACIATE BIBOAbI

1.9

MPOBOJIMTH OMBITHI O HAOTIOACHHUIO (PU3UYECKUX SIBICHUU WIN
¢u3nYecKux  CBOWCTB  Tell:  (OPMYJIHUPOBATH  MPOBEPSiEMBbIC
NPEIIOJIOKECHNS, COOUPATh YCTAHOBKY W3  MPEAJIOKEHHOTO

000py10BaHMUs, ONTUCHIBATH XOJ] OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBIMOJHATh MPSIMbIE M3MEPEHHS C HCIOJIB30BAHHEM AaHAJIOTOBBIX
npuOOpoB U  JAaTYMKOB (U3UYECKUX BEIUYMH, CPaBHUBATHh
pe3yabTaThl M3MEpPEHWH ¢ y4€ToM 3aJaHHOM  aOCONMIOTHOM

MOTpCIIHOCTH

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (U3HMYECKOU
BCIIMYHUHBI OT I[perfI C MHCIIOJIB30BAHUEM prIMBIX I/ISMepeHHfli
TUTAHUPOBATh WCCJICJIOBAHKME, COOUpPATh YCTAHOBKY U BBITIONHSTH
U3MEpEHUs, CJenys MpeJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pe3yNbTaThl OMYYEHHOW 3aBUCUMOCTH B BHJIC TaOIHIl U TPpadUKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMPOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH:
IJIaHUPOBATH HU3MEPCHU, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAys HpeHHOH(CHHOﬁ HHCTPYKIOHWH, W BbIYHUCIIATH

3HA4YCHUC BCIIMYNHBI

1.13

coOonaTh TpaBWiIa TEXHUKA O€30macHOCTH TpH  pabore ¢

71ab0paToOpHBIM 000pYy1I0BAaHUEM

1.14

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HM3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOpPOM Ha UX ONMCAHUS, UCIOJIb3Ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHUA M HEOOXOIMMBIE

(I)PI?»H‘-IGCKHG 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTh MPOCTHIC TCXHUUCCKHUC YCTPOﬁCTBa " U3MCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM 1 CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMBbI
QJICKTPHUUYCCKUX ueneﬁ C IIOCJICAOBATCIbHBIM MW IIapallJICIIbHBIM
COCAMHCHUEM DOJICMCHTOB, pasjn4dasd YCIOBHBIC 0003HaYEHUS

OJIEMCHTOB JJICKTPUUCCKHUX uenefl

1.16

NPUBOJUTH TPUMEPH (HAXOAUTh HMHPOPMALMIO O MPUMEPAX)
IPAKTUYECKOTO  HCIOJIb30BaHHUA  (PU3MYECKUMX  3HaHUM B
IIOBCETHEBHOM JKM3HM sl oOecrieueHus: O€30MacHOCTH IpU

oOpamieHun ¢ TnpubopaMu M TEXHHUYECKUMHU yCTPOMCTBAMH,




COXpaHCHUA 3A0POBbI U CO6J'HOJI€HI/I$I HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPY’KAIOLIEN cpeie

1.17

OCYIICCTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPIKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOILMXCS 3HAHUM U IIyTEM CPaBHEHMS
JIOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIJCIATH MH(POPMALNIO, KOTOpas

SIBIISICTCSI IPOTUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCIIONb30BaTh IMPH BBHIMOJIHEHUHM YYEOHBIX 3aJaHHil Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COAEPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTd HHTepHeT; BianeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OHON

3HAaKOBOM CUCTEMBI B IPYTYIO

1.19

co3JaBaTb COOCTBEHHbIE IHUCbMEHHBbIE U  KpPaTKUE YCTHBIE
coobmienus, 00o0mas WHGOPMAIUIO U3 HECKOJBKUX HCTOYHHKOB
($U3NIECKOTO ComepKaHusl, B TOM YHCIE MyOJNYHO MPEICTaBIATH
pe3ynbTaThl IPOEKTHOM MIIM UCCIIE0BATEIbCKOM JEATENBHOCTH, IIPU
TOM T'PaMOTHO MCIIOJIb30BATh W3YyYECHHBIM ITOHATUHHBIM amnmapar

Kypca (1)I/I3I/IKI/I, CONPOBOKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.20

MIPU BBITIOJIHEHUHU yUEOHBIX IPOEKTOB U UCCIENOBAHUHN (DHU3HUECKUX
MIPOLIECCOB pacHpeAeisiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBIIEHHBIMU 3aJlayaMM, CIEAWTH 3a BBINOJHEHHWEM ILJIaHa
JNEUCTBUA W  KOPPEKTUPOBaTh €ro, AaJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TIPYIIbl, BBICTPAUBATDH
KOMMYHHUKATHBHOC BSaHMOI[eﬁCTBﬂe, IIPOABJIAA T'OTOBHOCTB

paspemniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
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HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3indaTts SABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PUINUECKOE SIBIICHUE

1.3

pacrio3HaBaTb IPOSABICHUC H3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUN B

OKpY’aroIleM MHUpE, B TOM uucie Gu3nYecKue SBJICHUS B IPUPO/IE,




IIPU 3TOM MEPEBOAUTH MIPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIIEIATh

CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3HMUECKUX SBICHUN

14

OIMMCBIBATH H3YYCHHBLIC CBOIMCTBA TE€I H (1)I/ISI/II-IGCKI/IC SABJICHUA,
HCIIOJIb3YA q)HSquCKI/Ie BCJIMYMHBI, IIPU OIMKUMCAHUW IIPABUIIBHO
TPAKTOBATh (1)I/I3I/I‘-ICCKI/II\/JI CMBICJI HCTIO0JIb3YCMBIX BCINYHH,
0003HAaUCHUS U CANHUILIBI (1)I/I3I/I‘-I€CKI/IX BCJINYHMH, HaXO0JUTb
(I)OpMy.TIBI, CBA3BIBAIOIIUC JTaHHYIO (I)I/I3I/ILICCKYIO BCJINMYHNHY C
APYTruMHU BCIIMYUHAMU, CTPOUTDH Fpa(bHKH HN3YYCHHBIX 3aBUCUMOCTEH

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUeCKHe SBICHUS U MPOIECCHI,
UCIIONb3ysl M3YYECHHBIE 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHChIBaTh €r0 MaTeMaTUYeCKoe

BBIPAKCHHE

1.6

OO0BSICHATH (PU3UYECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CUTyalUud IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 U3yueHHBIX CBOICTBa

(1)I/I3I/IIICCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 3dKOHa HUJIN 3aKOHOMCPHOCTH

1.7

pewmaTh pacuéTHbIE 3a/JauyM (ONMparolluecss Ha cuctemy u3 2 — 3
YPaBHEHMI), HCIONb3Ysl 3aKOHbI U (OPMYJBI, CBS3BIBAIOLIME
¢u3nyeckue BEIMYMHBL: HAa OCHOBE aHalu3a YCJIOBUS 3aJadu
3allUCBhIBaTh KPATKOE YCJIOBHE, BBIABISATH HEAOCTAIOIUE WM
U30BbITOYHbIE JaHHBIE, BBIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBbIE
JUISL pelIeHMs], IPOBOAUTh Pacu€Tbl U OLIEHMBATh PEATUCTUYHOCTH

MOJyYEHHOT0 3Ha4eHUs (PU3NUECKON BEJIUUMHbI

1.8

pacrosHaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO pEIINTHh IMPH TTOMOIIA
(bHU3MYeCKUX METOOB, UCIIONB3YS OMMCAHUE UCCIIEIOBAHNUS, BBIICTISATh
IPOBEPSIEMOE NPEATIONOKEHNE, OLIEHUBATH IPABUIBHOCTH IOpSAAKA
NPOBEJICHMS HCCIENOBAHUA, [JEJIaTh BBIBOJBI, HMHTEPIPETHPOBATH

PE3yJIbTaThl Ha6J'IIOI[eHI/II‘/‘I H OIIBITOB

1.9

IPOBOJUTH OIBITHl 1O HAOTIONEHHIO (HU3MYECKHX SIBICHUH WIN
(HU3MYECKUX CBOIMCTB TEN: CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pYyI0BaHMsI, OMUCHIBATH X0 OIbITa U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOJIBI




1.10

IPOBOJAUTH MPU HEOOXOIWMOCTH CEpUI0 TMPSMBIX HM3MEPEHUH,
oTpeneNsisi CpeiHee 3HAYCHHE W3MEepseMOol BeIHUMHBI ((HOKyCHOE
paccTosiHie COOMparoIIel JMH3bI), 00OCHOBBIBaTH BHIOOP criocoda

U3MepeHus (M3MEPUTETHHOTO TTPHOOpa)

1.11

NPOBOJUTH HCCIIEI0BAaHHE 3aBUCHUMOCTEH (DPU3MUYECKUX BEIUYMH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN: IIJITAHUPOBATh UCCIIEA0BAHUE,
CaMOCTOSITEJIbHO COOMpATh YCTAHOBKY, (PUKCHUPOBATH PE3YyJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUjAE TaOIMLIU

I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 pE3YyJIbTaTaM UCCIICAOBAHU

1.12

IPOBOJAUTH  KOCBEHHBbIE HM3MEpeHHs  (U3MYECKHX  BEJIUYHUH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaThb  HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJHATh HW3MEPEHHs, CIEAys MpeiIoKEHHON
WHCTPYKIIUHU, BBIYUCISATH 3HAUYEHHWE BEJIWYUHBI U aHAJIU3UPOBATH
MOJYYECHHBIE PE3YyJIbTaThl C€ YUYETOM 3aJaHHOW IOTrPEIIHOCTH

U3MEPEHUIN

1.13

coOmoaTh MpaBWia TEXHUKM O€30MacHOCTH Tmpu paboTte ¢

1a00paTOPHBIM 000pPYI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC IMPU3HAKH N3YUYCHHBIX CI)I/ISI/I‘IGCKI/IX MOJIEIeH:
MaT€puajibHas TOYKa, a0COJIFOTHO TBépI[OC TEIO0, TOYCYHBIN
HCTOYHHK CBCTA, JIy4, TOHKAaA JIMH3a, IIJIAaHCTApHAd MOJCJIb aToOMa,

HYKJIOHHasgd MOACJIb aTOMHOI'O sapa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa UX ONMCAHUS, UCIOJIb3Ys
3HaHMS O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOAUMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl U CXCMaTUYHBICE PUCYHKH W3YyYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB NPU PELICHUH Y4eOHO-IPAKTUYECKUX
3ajJ1a4, ONTUYECKHE CXEMBbI JJIsl IOCTPOSHMS U300pakeHUH B IIIOCKOM

3epKajie u cobuparoleit TuH3e

1.17

NPUBOJNTh TMPUMEPHl (HaXoauTh WHGOPMAIMIO O TMpUMEpax)
MMPAKTUYCCKOI' 0 HUCITIOJIB30BAHUA (1)I/I3I/I‘—ICCKI/IX 3HaHUU B
MOBCETHEBHONW KU3HHM Il  oOecrieueHusi Oe30MacHOCTH TP

oOpamieHun ¢ mnpubopaMu W TEXHHUYECKUMHU yCTPOWCTBAMH,




COXpaHCHUA 3A0POBbI U CO6HHlHeHHﬂ HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPY’KAIOLIEN cpeie

1.18

OCYIICCTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPIKAHUS B
cetn MHTEpHET, CaMOCTOATENBHO (HOPMYITUPYs MOMCKOBBIN 3ampoc,
HaXOAUTb IIyTH OIpPEAENEHUs JIOCTOBEPHOCTH  IOJYYEHHOMN
UH(POPMALIMM Ha OCHOBE MMEIOIIUXCS 3HAHMNA M JOMOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IMPH BBHIMOJIHEHUHM YYEOHBIX 3aJaHHi Hay4dHO-
HOMYJISIPHYIO JINTEPATYPY (PU3NYECKOTO COJIEpPKAHUS, CIPABOUYHbBIE
MaTepuaibl, pecypchl ceTd HHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE WH(pOpMAIMM U3 HECKOIBKUX HCTOYHUKOB (U3HUECKOTO
coJiep KaHus, MyOJIMYHO MPEICTABIATh PE3YJIbTAThl IPOSKTHON TN
UCCJICIOBATENILCKONH  JIEATENBHOCTH, TPH  3TOM  T'PaMOTHO
UCIIONBb30BaTh W3YYCHHBIH TMOHATHHHBIA ammapaT HU3y4aeMOoro
pa3znena (GU3MKKA U COMPOBOXKIIATH BBICTYIJICHHE MPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUHU YUEOHBIX MPOEKTOB U UCCIEIOBAaHUMN (PHU3HMUECKUX
MPOLIECCOB pacHpeAesiAiTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJIEJAUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA M  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEITEIBHOCTh TPYIIBI, BBICTpAaUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, TMPOSABISSA  T'OTOBHOCTH

paspeniatb KOHQIHKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pasjaena

Kon

3JIEMEHTA

HpOBepﬂeMble JIEMEHTBI COACPKaAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIETO MUPA

11

dusznka — Hayka O HpuUpoAe. SIBIEeHUsS NPUPOIBI.
@u3nueckue SBICHHUA: MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBLIC

1.2

®du3znyeckue BEINYHHBL. I/I3MepeHHe (I)I/IBI/I‘-ICCKI/IX
BCJIMYHH. duznyeckue HpI/I60pBI. HOFpeH_IHOCTL

n3MepeHuil. MexxayHapoHasi CUCTEMA €MHUI]

1.3

1.4

ECTCCTBeHHOHay"IHBIﬁ METO/J IMO3HAHUA: Ha6J'IIO,Z[eHI/Ie,
IMOCTaHOBKA HAYYHOTI'O BOIIPOCA, BBIIBUKCHUC TUIIOTE3,
OKCIICPUMCHT II0 TIIPOBEPKE THUIIOTES, 00BsICHEHUE

HAOJIIaEMOrO SIBJICHUS

Onwucanne pU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIIEH

1.5

[TpakTuyeckue pabOTHI:

##HPar#H#13mepeHne paccTosiHUM.
HH#HPar###113mepenre 00bEMa KHUIKOCTU U TBEPAOTO
Tena.

###Par#t#Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###lI3mepenne TeMIiepaTypbl TPH  TTOMOIIH

KUAKOCTHOI'O TCPMOMCETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEIIECTBA

2.1

#H#Par###CTtpoeHre BeleCTBa: aTOMbl U MOJIEKYJIbI,
uX pasmepbl. ONBITHL, JOKA3BIBAIONINE JHUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#H##Par###]/[piwxkenne  dactuir  BemiecTBa.  CBs3b
CKOPOCTH  JBMXKEHHUSI YacTHUIl C TeMIepaTypoil.

BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

BSaHMOHCﬁCTBHe JaCcTHIl BCIICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHUC




###Par### Arperatasie COCTOSTHUSI BEIIleCTBA:

CTpOCHHE rasos, JKHAJIKOCTEH 51 TBEPABIX
2.4 (kpucTayuIMyeckux)  Tel.  B3auMocBsizp  Mexay
CBOMCTBAMHM  BEHIECTB B  Pa3HBIX  arperaTrHbIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco00eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI
[TpakTrueckue paboThI:
###Par###0O1eHka 1uaMeTpa aToMa METOJIOM PSIOB (C
WCIIONIb30BaHueM QoTtorpaduii).
2.6 #HHPar###0neITEl 110 HAOJIOAEHUIO  TEIUIOBOTO

paciupeHus ra3oB.
#HHHPar###0nbITel IO OOHAPYKEHUIO JIEUCTBUS CHII

MOJIEKYJIIPHOTO TIPUTSKEHHS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JIBUKCHHE. PaBHOMepHOE u
' HEPABHOMEPHOE JABU)KEHUE
#Hi#Par###Cropocte.  CpenHsii ~ CKOpPOCTb NP
3.2 HEpaBHOMEPHOM JIBWXKEeHHUU. Pacuér myTu u BpeMeHu
JIBUOKEHUS
SBnenne nHepuuu. 3aKOH MHEpUUU. B3anmonaencTeue
3.3 TeJ KaK NPUYMHA U3MEHEHUS] CKOPOCTH JIBUKEHUS TEIl.
Macca xak Mepa HHEPTHOCTH Teja
3.4 ###Par###1 InotHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BhEMa BelecTBa
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJIEHUCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl C
' MOMOILBIO TUHAMOMETPA
37 HHHPar##H#IBnenue tarorenus U cuna Tsbkectd. Cuna
' TSKECTH Ha JpYrux mianerax. Bec tena. HeBecomocTts
38 Cuna tpenusi. TpeHue CKOJbXKEHUS U TPEHHUE MOKOS.
' Tpenue B npupoae U TEXHUKE
39 #HH#Par###Cnoxenue Cui, HampaBICHHBIX O OJHOM
' npsiMoi. PaBHOAEHCTBYIOIIAS CUTI
3.10 [TpakTnyeckue pabOTHI:




OnpeneneHrue CKOPOCTH PaBHOMEPHOTO JIBMDKCHUS
(mapwika B OKHJIKOCTH, MOJEIH 3JICKTPUYCCKOTO
aBToMoOWNIAs W Tak pganee). OmpeneneHue CpeaHen
CKOPOCTH CKOJBXKEHHs Opycka WM IIapuka To
HAKJIOHHOM TwIocKocTH. OmnpezeneHue IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JIEMOHCTPUPYIOIIE
3aBHCHMOCTH PacTshKeHUs (IedopMaiiui) Npy>KuHbI OT
MPWIOKEHHOW cuiibl. OMBITHI, JAEMOHCTPHUPYIOIINE
3aBHCUMOCTh CHJIbI TPEHHSI CKOJIBKCHHS OT BEca Teja U

XapaKkTepa CONPHUKACAOIINXCS HOBerHOCTeI\/’I

du3nyecKue SBICHUS B IMpUpOAC: MPUMEPLI ABUKCHHA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B KUBOUM U HEXKUBOH MPUPOJIE,
JIEVICTBUE CUITBI TPEHUS B TIPUPOE U TEXHHUKE
3.12 TexHuueckne ycTponcTBa: AMHAMOMETP, OJIIUITHUKH

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE! 1 T'A30B

4.1

Hasnenune 1BEpnOro tena. CrnocoObl yMEHBUICHUS U

YBCIIMUCHUA NABJICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBHUCHUMOCTh JaBJICHHA TIa3a OT

00BEMa, TemrnepaTyphl

4.3

[Tepenava naBiaeHust TBEPABIMU TEIAMH, KUIKOCTIMU U

razamu. 3akoH Ilackans. [ITHeBMaTHYeCKUE MAITUHEI

4.4

3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TJIyOWHBI.
I'mapocratuueckuit  mapagokc.  CooOuraromuecs

cocynbl. 'uapaBinueckue MeXaHU3Mbl

4.5

Atmoctepa 3emam u  aTMOC(epHOE JIaBICHHE.
[TpuymHBl CyIIECTBOBAHUSA BO3AYLIHOH 0O0OJIOYKH
3emun. OnsIT Toppuyemnn. 3aBUCUMOCTh
aTMOC(EPHOro [JaBJIE€HUS OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

4.7

N3smepenne armocdeprnoro masienus. [IpubGopsr st
U3MepeHust aTMOC(EpHOro AaBICHUS

JlelicTBue KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX
Teno. Breltankuparomiasi (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

4.9

IInaBanue ten. BozayxomnnaBanue

[TpakTrueckue padboOTHI:

HccenenoBanue 3aBUCHMMOCTH Beca Tejla B BOAE OT
00béMa MOTpYXEHHOW B IKHIKOCTH 4YacTH Tena.
OrnpeienieHNe BBITAIKMBAIONICH CUIIBI, ACHCTBYIOIIECH
Ha TeJOo, IOrpyXEHHOE B KUAKOCTh. IIpoBepka
HE3aBUCHMOCTH BBITAJIKMBAIOLLEH CUJIbL, IEUCTBYIOLICH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKMBAIOIIECH
CHWJIBI, IEUCTBYIOLIEH Ha TENO B XKHUJIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKUJKOCTh YaCTH TENA U OT IUIOTHOCTU
xunkoctu.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMPOBAaHHE JIOJKM W  ONpelIesieHHe €€

Irpy30I10AbEMHOCTH

4.10

duznueckre  SABICHUS B  TNPUPOJE:  BIMUSHUE
aTMOC()epHOTO JaBJICHHUS HAa IKHUBOW OPTaHU3M,

ITaBaHKE PBIO

411

TexHuyeckrue ycTpoucTBa: COOOIIAIONIMECS COCYIbI,
YCTPOIMCTBO BOJIOMPOBOJA, THUIAPABIWYECKUI TMpecc,
MaHOMeTp, OapoMeTp, BHICOTOMED, MOPILIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT'UA

5.1 Mexanndeckast pabota

5.2 Mexanudeckast MOLITHOCTh

£ 3 [IpocTeie MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs

' w10cKocTh. [IpaBuino paBHOBecHs phlyara

5.4 [TpumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBwio»  MexaHuku. Koadduument

55 [I0JIE3HOTO IEUCTBUSA MEXAHU3MOB. ITpocTtrie
MEXaHHU3MBI B OBITY W TEXHUKE

5.6 [ToTenmanpHast SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

£ g [TomHass MexaHW4ecKas YHEpPrusi. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOM OHEPTIUn




5.9

[TpakTiyeckue paboOTHI:

###HPar###Onpenenenne pabOTBl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JIBIKCHHH Tejla I0 TOPU3OHTAJIHHOMN
noBepxHoctu. MccnenoBaHue ycinoBuil paBHOBECHs
ppaara. Msmepenne KIIJI HakJIOHHON IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON SHEPTrUun

5.10

du3znyeckue SBICHUSI B npupoAc: pb4aru B TCJIC

YCJIIOBCKaA

5.11

TexHuueckue yCTpOMCTBa: pblUar, MOABWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3iena

Kon
3JIeMEeHTAa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE ITOJIOKEHHUS MOHeKYHHpHO'KHHeTquCKOﬁ
TCOPUU CTPOCHHUSA BCHICCTBA. Macca u pasMEpPhbI
MOJICKYII. OHBITI)I, MMOATBECPKAAIOIUE  OCHOBHLIC

TIOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUHU

6.2

Mogenu  TBEPAOro, JKUAKOIO M ra3o00pa3HOro
cocTostHMH BemiecTBa. Kpucrammmaeckue u amopdHbie

TCIa

6.3

OOBsicHEHHE CBOMCTB I'a30B, JKUJAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KEHUM MOJIEKYJIIPHOKHUHETHYECKOU

TEOpUHU

6.4

CMaunBaHue u KalmUJIJIIPHBIC ABJICHUA

6.5

TemnnoBoe pacuIMpeHHe U CKaTUe

6.6

Temneparypa. CBsi3b TeMIEpPaTypbl CO CKOPOCTBHIO

TCIIJIOBOT'O ABMIXXCHUS YaCTHI]




BayTpennsas  sHeprus. CriocoObl  M3MEHEeHus

6.7 BHYTpPEHHEH SHEPIruM: TEeIuloneperaaya U COBEPIICHHE
paboThI
68 Buner TeIUIonepe ayn: TEIUIONPOBOIHOCTD,
' KOHBEKIIUS, U3ITyuYeHUe
KomnuecTtBo  TemnoTel. YaenbHas — TEIUIOEMKOCTH
6.9
BellleCTBa
TennooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOT0 OanaHca
511 [InaBneHne W  OTBEpJAEBAHHME  KPUCTATUTMUYECKUX
' BEILIECTB. Y IeJbHAs TEIJIOTA IJIaBJICHUS
[TapooOpazoBanrie W  KoHmeHcanus. Vcmapenwue.
5.12 Kunenue. VYpaenpHas Termora mapooOpa3oBaHUs.
' 3aBUCUMOCTD TEMITepPaTyphl KUTICHHS OT aTMOC(EPHOTO
TaBJICHUS
6.13 BiaxxHocTs BO3myXxa
6.14 DHeprus TomuBa. Y ieJbHasl TeMI0Ta CropaHus
[Mpuamuner  pabotel  TeruioBbix aBurateneid  KITJ
6.15 TEIUIOBOTO JBUTATENs. TEeIuioBble ABUTATENH U 3alUTa
OKpY>Kalolleu cpebl
3aKOH COXpaHEHHMsI U TIPEBPAIlCHUs DJHEPruu B
6.16
TEIJIOBBIX Ipolieccax
[IpakTuueckue paboOTHI:
H#HHHPar###0nbITEI 10 OOHAPY)KEHUIO JEHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS.
#HHPar##H#OnpITel 10 BBIPALIMBAHUIO  KPHUCTAJIIOB
6.17 MTOBAapEHHOM COJIM WIJIHM caxapa.

#HHPar###0neITel 0 HAOMIONEHHUI0  TEIUIOBOTO
pacmmpeHus ra30B, )KUJIKOCTEH U TBEPABIX TEIL.
##HPar###Onpenenenre naBieHus BO3ayXa B OajioHe

HITIpUIIA.




H#HHHPar###OnbITEI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH
JABJICHHUS BO3yXa OT €ro o0bhEMa M HArpeBaHUS WU
OXJTQKICHUSI.

###Par###I IpoBepka TUIOTE3bI TUHEIHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  KHUJIKOCTH B
TEPMOMETPHUYECKOHN TPyOKe OT TeMITepaTyphl.
###Par###Habmonenne  M3MEHEHUST  BHYTpPCHHEH
SHEPTUU Tella B pe3ysibTaTe TeIIonepeaayd U padoThI
BHEIIHUX CHUII.

#i##Part#H##lccnenoBanne SBICHUS TEIJIOOOMEHA TIPU
CMEIIMBAaHUM XOJOJHON U TOpsYEi BOJIBI.
###Par###Onpenenenue KOJIM4EeCTBa TEIIOTHI,
MOJIyYeHHOTO BOJOW MpPHU TEMJIO0OOMEHE C HarpeThiM
METaJNTNYECKUM IHITUHIPOM.

###Par###Onpenenenne  yJIenbHOM — TEINIOEMKOCTH
BEIIECTBA.

###Par###lccneqoBanue mporecca UCTapeHusl.
#H##Par###OnpeneneHue OTHOCHTEIIBHONH BIAXHOCTH
BO3/IyXa.

#HH#Par####0Onpenenenue yACIbHOU TETIOTHI

IIJIaBJICHUA JIbAA.

6.18

Ousnyeckue SBICHHA B MPUPOAE: IMOBEPXHOCTHOE
HaTSOKEHHE U KaNWULIPHbIE SBJIEHUS B MPHUPOJE,
KpUCTaJIJIBI B IpUpPOJE, u3inydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCTA.

6.19

TexHuueckne yCTpOMCTBA: KaNWUIAPBL, IPUMEPHI
HCIIOJIB30BaHUsl KPUCTAJUIOB, KUJAKOCTHBIA TEPMOMETD,
JAaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETp, MapoBasi TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOpaHHs.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1

3HCKTpPI3aI_[I/ISI TECII. Z[Ba poaa 3JICKTPUYICCKHUX 3apAa10B




Bs3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kyrnona

7.2 (3aBHCUMOCTB CHJIBI B3aMMOJIEHCTBUS 3apsDKEHHBIX TeJ
OT BEJTMUMHBI 3aPSTI0B U PACCTOSHUS MEXKITY TEIaMH)
DnexTpuuecKkoe ToJe. Hanpsoxénnoctsb

7.3 aJeKTpUYecKoro mojs. [IpuHnum cyneprno3unuu
NEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenn »snekTpuueckux 3apsnoB. DJIE€MEHTaPHBIN

7.4 anexkTpuyeckuit 3apsa. Ctpoenne aroma. [IpoBogHuKH
U AUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUs INEKTPUIECKOTO 3apsiaa

- DNEKTpUYECKU  TOK.  YCIOBUSL  CYIIECTBOBaHUS

' ANEKTPUYECKOT0 TOKa. FICTOUHMKY OCTOSIHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,

1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSAX M razax

- Onektpuyeckas 1enb. Cuiaa ToOKa. DJIEKTPUUECKOE

' HarpspDKEHUe
29 CornpotuBrieHue MPOBO/IHUKA. VY nenpHoe
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma 111 yyacTKa 1enu
[locnenoBarenbHOe W NApajuIEIbHOE COEIMHEHUE

7.11
MIPOBOJIHUKOB
PaGora W MONIIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH

7.12
Hxoyinsa — Jlenna

713 DJEeKTpUYECKUe IEMU U MOTPEOUTETH AIIEKTPUIECKON

' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuTHl. B3aumoneiicTBre NOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnoje. MarHutHoe mojie 3eMiIM U €ro

7.15
3HauUEHUE JJIs )KU3HU Ha 3emiie

216 OnbiT Opcrena. MarHutHoe TOJI€ AJIEKTPUUYECKOTO

TOKa. HpI/IMCHeHI/IC SJICKTPOMArduTOB B TCXHUKC




JlelicTBME€ MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM.

DIIEeKTpOABUTATENh TOCTOSTHHOTO ToKa. Mcronbp3oBanue

A JNEKTPOABUTaTENCH B TEXHHUECKUX YCTPOHCTBAX M Ha

TpaHCIIOpTe

OnbiTel  ®@apajnes. SBieHue  3JIEKTPOMArHUTHOMU
7.18

naaykuud. [Ipasuno Jlenna

DIIEKTPOTreHePaToP. CnocoObl MOJTyYEHUs
7.19 SJIEKTPUYECKOM  SHEPruM.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbIThI IO HAOTIOACHHIO NIEKTPU3AIUH TNl MHYKIIUEH

Y TIPH CONPUKOCHOBEHHH.

HccnenoBanue AEHUCTBHUS AIEKTPUYECKOrO TOJIS HA

MIPOBOJHHUKY M TUDICKTPUKH.

COopka u mpoBepka pabOThI AIICKTPUYECKOU IICTIH

IMOCTOSIHHOT'O TOKA.

H3mepenue u perympoBaHue CUJIbI TOKA.

N3mepenue U peryupoBaHUe HAPSKCHIS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO

4yepe3 pEe3UCTop, OT COMPOTUBJICHHS pE3UCTOpa U
720 HaIpsDKEHUS Ha PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOIIE 3aBUCUMOCTD
ANEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €T0
JJIMHBI, TUIOMIaA HONCPCYHOI0 CCYCHUA U MaTCpHraJIa.
[IpoBepka TmpaBWiIa CJIOXKEHUS HAMNPSHKCHUA TPU
MOCTICIOBATEIbHOM COEJIMHEHUH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuia I CHITBI TOKA TIPU MapALICIIEHOM
coeIMHEeHUU pe3uctopoB. OmnpeneneHue pabOTHI
JIEKTPUYECKOTO0 TOKa, WAYIIErO0 Yepe3 pe3UucTop.
OmnpeneneHre  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIJICIIIEMOM Ha pe3ucTope. HUccnenoBanue
3aBUCHUMOCTH CHIIBI TOKQ, UAYIIETO Yepe3 JIaMIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.




HccnenoBanue MarHuTHOI'O B3alMOJICUCTBHU
IIOCTOSITHHBIX MAar"HHuTOB. HSy‘IeHI/Ie MAarduTHOT'O ITOJIsA
MOCTOSIHHBIX MAarHUTOB TPU UX OOBEAMHEHUU U
pasznenenuu. MccnenoBanue 1eMCTBUS AIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITsl,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJTBI
B38,PIMOI[CfICTBPI$I KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKa W HampaBJEHUs TOKa B Karyuke. I3yuyeHue
JEUCTBHUSI MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.
Konctpyupoanue " n3y4YeHue paboThI
3IIEKTPOJABUTATEIA. Nsmepenne KIIg
BHGKTpOl[BHFaTeHLHOﬁ YCTaHOBKH. OnBITHI 110
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WHIAYKUWAW: HCCIEAOBAaHUE W3MEHEHHM 3HA4YEeHHs W

HampaBJICHUA HHAYKIMOHHOI'O TOKa

®du3znueckue SBICHHUSA B npuponc: JSJICKTPUUCCKUC

SBJICHHA B aTMOC(l)epC, QJICKTPHUYCECTBO  KUBBIX

7.21 OpraHW3MOB, MATHUTHOE TI0JIe 3eMJTH, peid MOIIOCOB,
POIIb MAarHUTHOTO TTOJISL JUTSI )KU3HM Ha 3eMiIe, OIS PHOE
CHUSIHHE
TexHuyeckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKOM SHEPTUH,
79 AJIEKTPOOCBETUTENIFHBIE TPUOOPHI, HarpeBaTebHBIC
' ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKa, T€HEepaTop MOCTOSHHOTO TOKa
9 KUIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAEePIKAHUS
paznena AIIEMEHTa
8 MEXAHUYECKUE SBJIEHUA




Mexanudeckoe JBWKEHHE. MarepuaiabHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOT'O JIBYKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHEWHOE IBHKEHHUE
##Par##tHepaBHOMepHOE PSMOJIMHEMHOE
8.4 nBkeHue. CpellHss ¥ MTHOBEHHAs! CKOPOCTh TeJia MpH
HEPABHOMEPHOM JBUKEHUU
8.5 VYckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H#Par###CBoooxHOoe magenue. OneITel [ anuies
#HH##Par###PaBHoMepHOE JBIKEHUE IO OKPY>KHOCTH.
8.7 [lepuon m vactora oOpamienus. JIuneiHas u yriosas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 Ilepsrlii 3axkoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 #HHAPar###] [puHIIUATI CyTIEPTIO3UITUN CHIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
##HPar####Cuna TpeHMs: Cuila TPEHHUSI CKOJIbKEHUS,
813 CHJIa TPEHUS TTOKOS, IPYTHE BUIBI TPECHHS
###HPar#H##Cuna  TsSOKECTM U 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaIeHUS
8.15 JBwxkenne t1aHer Bokpyr Connma.  IlepBas
' KOCMHU4YecKasi ckopocTb. HeBecomMocTh U meperpys3ku
8.16 PaBHOBecne MarepuasibHOM  TOYKH.  AOCOJIIOTHO
' TBEPIOE TEIIO
#HH##Par###PaBHoBecue TBEPAOrO TeJa C 3aKPEIIEHHOM
847 OCbI0 BpameHuss. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsce Tena. U3MeneHne umnyisca. Miynbce cuisl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 #H##Par###PeakTUBHOE IBIMKEHUE
8.21 Mexanuveckas paboTa U MOIITHOCTb




8.22

PabGora cun Tskectw, ympyroctd, TpeHus. CBa3b

SHEPruM U paboThl

8.23

HOTCHL[I/IaJIBHaSI OHCprusa TeEjla, MNOAHATOrO HaI

MOBEPXHOCTHIO 3eMJIU

8.24

[ToreHumanpHas YHEPIUs CKATON IPYKUHBI

8.25

###Par#t#Kunetnueckas  sHeprua. Teopema o

KUHETHYECKOM OHCPIUuun

8.26

###Par###3akoH coXpaHeHUS MEXaHUYECKON YHEPTUH

8.27

[IpakTuueckue pabOTHI:

Ornpenenenune cpeaHeil CKOPOCTH CKOJIBKEHUsT OpycKa
WM JBIDKEHUS WIapuKa IO HAKJIOHHOW TIIOCKOCTH.
OrnpesenieHre YCKOPEHHUs TeJla MPU PaBHOYCKOPEHHOM
JBIKECHHU 110 HAKJIOHHOM IIIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU TpPHU
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HauajabHOU
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIAM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 Ha4allbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TpPEeHUS
CKOJIBXKEHUSI OT CHJIBI HOPMAJIBHOTO  JIaBJICHMS.
OnpeneneHre KOdIPQPUIUEHTA TPEHUS CKOJBKEHUS.
Ompenenenne KECTKOCTH TPYKuHBL. OnpeneneHue
paboThl CWIBI TPEHHS TPU PABHOMEPHOM JBHKCHUU
TeJa M0 TOPU3OHTAIILHOM MoBepXHOCTU. OrpeeneHne
paboOThl CHIIBI YHOPYTOCTH TMpH TOABEME Tpy3a C
WCIIOJIb30BAHUEM HEMOJIBHJKHOTO M TOJIBHXKHOI'O

OJIOKOB

8.28

Ou3nyecKue SBICHUS B IPUPOJIE: TPUIUBBI U OTIIUBHI,
JIBKeHUe T1aHeT COJIHEYHOW CHUCTEMBI, PEAaKTUBHOE

JABVIXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne yCTpPOMCTBA: CHOUAOMETP, JaTUYUKHU

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUMA 1 BOJIHBI




9.1

KonebarenpHoe JIBIDKCHHE. OcHOBHBIE
XapaKTePUCTUKN  KOJeOaHWH: TepHoj, 4YacToTa,

aMILIUTy1a

9.2

Marematndyeckuii M INPYKUHHBIA ~ MasTHHUKHU.
[IpeBpamienne  dHepruM  OpuU  KoJeOATEIHHOM

JIBIDKCHUU

9.3

3aryxaromue konebaHus. BoiHyx)aeHHbIE KoneOaHusl.

Peszonanc

9.4

Mexanndeckne BodHBL. (CBOMCTBA MEXaHMYECKHUX
BoJH. [IpomonbHble W momnepedHble BOJHBL JlnnHa
BOJIHBI U CKOPOCTb €€  pacHpoCTpaHEHHS.
MexaHnyeckue BOJIHBI B TBEPIOM TeJE, CEHCMUYECKUE

BOJIHBI

9.5

3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wndpa3Byk u yapTpa3zByk

9.7

[TpakTHdeckue paboOTHI:

OnpeneneHre 4YacTOThl W Mepuoja  KoJeOaHMit
MaTeMaTUYEeCKOro MasiTHUKA.

OmnpeneneHre YacTOThl M Iepuoaa  KoJiebaHW
MPY>KUHHOTO MassTHHKA

HccnenoBanue 3aBUCMMOCTH IepHOJa KoJieOaHH
IIOABCHICHHOI'O K HUTHU pr33 OT JJIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH Tepuojia KoyieOaHUH
MPY>KUHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH rnepuojaa KoJIeOaHMt rpysa,
INOABCIHICHHOI'O K HUTH, OT MAaCCHI rpy3a n )KéCTKOCTI/I
npyxkuHbl. V3MepeHue  yCKOpEeHHs  CBOOOJHOTO

naacHus

9.8

Ou3nyecKue SABICHUS B MPUPOJIE: BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSCCHHE, CEHCMHUYECKHE BOJIHBI,

IyHaMH, X0

9.9

TexHudeckne yCTpPOWCTBA: 3XOJOT, HCIIOJIb30BAaHUE

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI




101 DIEKTPOMAarHUTHOE T0JIe. DIEKTPOMATHUTHBIE BOJTHBL.
' CBoiicTBa 3IIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoja cBeta. CKOpOCTh CBeTa.
' BoiHOBBIE CBOIICTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 W3ydyeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TesedoHa
Ou3nueckue SBICHUS B TPHUPOJE: OHOJIOTHUECKOEe
10.5 JNEeUCTBHE  BUIAUMOTO,  yJIbTPaHUOIETOBOIO |
PEHTTEHOBCKOTO M3ITy4eHHHA
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas mozensb cBeTa. MicTrounuku cBera
11.2 [IpssMonuHEITHOE pacpocTpaHEHNE CBETa
113 Otpaxenne cBera. [lnockoe 3epkano. 3akoH
' OTpa’KeHHS CBETa
114 [Ipenomienne cBeTa. 3aKOH TIPEIOMIICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETA
115 JInnza. Xop tyyen B muH3e
116 Ontuyeckas cucrema (oroanmnapara, MUKpPOCKONa U
11 ' TeJIecKomna
117 I'maz kak onTuyeckass cucteMa. biau3opykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxenune Oenoro cseta B ciektp. OnbiTel HhloTOHA.
' CrnoxeHne CrieKTpalbHBIX BETOB. Jlucnepens cBera
[IpakTuueckue padboOTHI:
###Par###lccnenoBanue 3aBHCUMOCTH yria
11.9 OTpa)kCHMsI CBETOBOIO JIyda OT yTJja MaJeHusl.
HHHPar###113ydeHne XapakTEepUCTHK —H300paskeHUs
IpeaMeTa B INIOCKOM 3epKalle.




#H#Par###1ccienoBanne 3aBUCUMOCTH yria
NPEJOMIJICHUSI CBETOBOTO JIyda OT yrjla MaJCHUS Ha
TPaHULIE «BO3/1yX — CTEKIIOM.

##HPar#H#lonyuenne u300pakeHUH C IOMOILBIO
coOuparoniei TUH3bI.

###HPar#t#Onpenenenne (QOKycHOro pacCTOSIHUS |
ONTUYECKOH CHIIBbI cOOMparoIeit TNH3BL.
HHHPar###OnbITEl 110 pa3fioKeHHIO OeJoro cBeTa B
CIEKTP.

HHHPar###OnbITl IO BOCIIPUATHUIO IIBETAa NPEIMETOB

IIpU WX HAOIIOACHUH Yepe3 IBETOBbIE (PUITBTPHI

dusuyeckue ABiIeHUs B pupoje: 3atMenust CoJiHIa u

11.10 JlyHbl, 1IBETa TeJ, ONTUYECKUE SIBIEHUS B aTMocdepe
(uBeT HebOa, pedpakius, pagyra, MUpPax)
1111 TexHuueckne  yCTpOWCTBA: OYKH,  IIEPUCKOII,
' ¢doroanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Onwitel Pesepdopna u mnaHetapHas MOAeNb aToMa.
' Mopens aroma bopa
1.2 Hcnyckanve u MoriomeHue cBera aToMoM. KBaHTHI.
' JIuHeityaThpie CIEKTPbI
12.3 PanuoaxtuBHOCTB. Anb(a, 6eTa- u raMMa-u3IydeHHs
154 Crpoenue aromHoro sapa. HykionHas wMonenb
' aTOMHOTrO sapa. M30tomsl
PannoaktusHele npespauienus. Ilepuon nomypacnana
12 12.5
ATOMHBIX sJIEp
196 SnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsA0BOTO U
' MacCOBOI'0 YUCEI
DHeprus CBsS3U aTOMHBIX sijep. CBs3b Macchl H
12.7
SHEPruu
128 Peaknuu cuHTe3a u geneHus saep. McrouHuku
' sHepruu CoHIA U 3BE3]
12.9 SnepHas osHepretuka. JlelicTBUE pagMOAKTUBHBIX

H3queHHﬁ Ha XUBBIC OPIraHU3MbI




12.10

[TpakTHueckue paboThI:

Habmonenne CIIOMHBIX W JIMHEHYATBHIX CIEKTPOB
U3ITy4YEHUS.

HccnenoBanue TpekoB: U3MEPEHUE SHEPIUU YACTULIBI
110 TOPMO3HOMY Ty TH (TI0 poTorpadusim).

W3mepenue paaroakTHBHOTO GoHA

12.11

®dusznueckue SABJICHUS B npupoac: €CTECTBEHHBIM
paﬂHoaKTHBHHﬁ ®OH, KOCMHNYCCKHUC JIy4u,
pPaAruOaKTUBHOC H3JIYUYCHUC IIPUPOJHBIX MHHCPAJIOB,
HeﬁCTBHe paanOaKTUBHBIX HSHYQGHHﬁ Ha OpraHu3sm

YCJIOBCKAa

12.12

TexHuueckune YCTPOMCTBA: CIIEKTPOCKOII,

VMHJIUBUYaTbHBIN JO3UMETp, KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kona
NpoBePsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPEIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 001ero oopazosanusi Ha ocHose ®I'OC

[lorumanue ponau  (GuU3MKKM B  HAyYHOW KapTUHE  MHPA;
c(hopMUPOBAHHOCTh 0Aa30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3HM U [T03HABAEMOCTH SBJICHUN TIPUPOJIBL, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucrtemoobOpasyroueil pond (QUIMKK B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHMKHM U TEXHOJOIHil, 00 3BOJIIOLUU
(¢u3MUeCKUX 3HAHUH U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJAJE POCCHMCKUX M 3apyOCKHBIX YUEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTUI

3HaHMA O BHUJAX MaTepuu (BELIECTBO U TMOJE), O ABMKEHHHU KakK
crocobe CyIIecTBOBaHHS MaTepuH, 00 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOCHHUS BEIIECTBA, O (M3MUYECKOM CYIIHOCTU SIBICHUN
OpUposbl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEGKTPOMATHUTHBIX U
KBaHTOBBIX); yMEHHUE pa3nuyaTh SBICHUS TIO0 OIHCAHUIO WX
XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHPYIOIINUX
JnaHHOe (PU3MYECKOE SIBICHUE, YMEHHE pPACIO3HaBaTh MPOSIBICHUE
M3YUYEHHBIX (U3MUECKUX SIBIICHUN B OKPYXKAIOIIEM MHUPE, BBIICIISS

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnagenue ocHoBamMH IIOHATHHHOTO arIapara U CHUMBOJHWYCCKOI'O
sA3bIKa (I)I/ISI/IKI/I " HUCIIOJIB30BAHUC HUX IJIA pCHICHUSA yLIC6HI>IX 3aJga4,
YMCHHUC XapaKTCPU30BATb CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IG SBJICHUA H

IMMPOLECCChI, UCITIOJIB3Y q)YHI[aMeHTaJ'ILHLIe 1 OMIIMPUYICCKUEC 3aKOHBI

YMeHue onuchiBaTh M3y4Y€HHBIE CBOWCTBA Tel U (PUINYECKUE

SIBJICHUS, UCITOJIB3YA (1)I/ISI/ILICCKI/I6 BCJIIMYHHBI

Brnanenue ocHOBaMH METOJOB HAyYHOI'O TIO3HAHHUS C YYETOM
coOmroeHusI MpaBuil 0€30MaCHOTO TPya: HAOMIoACHHE (PU3UICCKUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIIBHO COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOro Habopa 000PYyIOBaHMS IO MHCTPYKIIMH, OMMCHIBATH XOJ
OTIBITA | 3aIMCHIBATE €T0 PE3YIbTATHI, (DOPMYITHPOBATEH BHIBOIBL,
NPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (HU3HUECKHUX
BEJIMYMH: YMCHHE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSTEIBHO
coOupaTh DKCIEPUMEHTAIbHYIO YCTAaHOBKY TIO HWHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHE BEIWYMHBI W aHAIW3UPOBATH IOTYYCHHBIE
pe3ysibTaThl C Yy4€TOM 3aJaHHOW TOTPEUIHOCTH PEe3yIbTaTOB
W3MEPEHMIT;

MPOBEJICHUE HECIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIIEIOBAHUI;
CaMOCTOSITEIBHO COOUpPATh HKCIEPUMEHTANIbHYIO YCTaHOBKY U
OPOBOJMUTH  HUCCJIEIOBAaHUE IO  HMHCTPYKIMH, HPEICTaBIATh
MOJTyYEHHBIE 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH B BUJE TaOIUI] U
rpauKoB, YYHTHIBATH TOTPEITHOCTH, JEJIaTh BBIBOJBI  II0

pe3yibTaTaM UCCIeIOBaHUs

[lonnmanme  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJETeH
(MaTepHuabHas TOUKA, aOCOIIOTHO TBEPJOE TEJI0, MOAEIH CTPOCHUS
ra3oB, JKUJAKOCTEH M TBEPABIX Tel, IUIAHETApHAs MOJEIb aToMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Si/jpa) U YMEHUE NPUMEHSTh UX IS

O00BSICHEHUS! (PU3UUECKUX ITPOLIECCOB

YMmeHune oObsACHATh (PU3MUYEcKUe MPOLECChl U CBOMCTBA Te€l, B TOM
YhClIe W B KOHTEKCTE CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIICICTBEHHBIEC CBS3H
U CTPOUTh OOBSICHEHME C OINOpPOW Ha U3yYEHHbIE CBOICTBa
(Gu3nyeckux sABICHUH, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MOACIIN

YMeHue pemath pacuérHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE (DU3UYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3alda4H,
BBISIBIISITH HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIE JIs €€ PeIlIeHUs, UCTIOIb30BaTh CIIPABOYHBIC TaHHEIE,
MPOBOJUTH PACUEThl M OLIEHUWBATH PEATUCTHYHOCTH IMOIYYEHHOTO
3HaueHUs PU3NUECKON BEIMYNHBI; YMEHHUE OIIPEAEISATh Pa3MEPHOCTh

¢buznyecKoil BeNWYNHBI, MOTYYSHHON MPU PEIIeHUH 3aaun




YMeHne XapakTepu3oBaTh TPHHIUIBI JEHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIE€ OBITOBBIX MPHUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUIECKHX MPOIIECCOB O MX ONMMCAHUIO, UCTIOB3YsI 3HAHUS O
CBOWCTBaX (PM3MYECKHUX SBICHUA W HEOOXOAMMbIe (HU3NYECKHE

3aKOHOMEPHOCTH

10

YMeHHe HCHOoIb30BaTh 3HAHUS O (1)I/IBI/I‘I€CKI/IX SABJICHHUAX B
MOBCEAHEBHON KHU3HM JJIA oOecrieucHuss 0€30MACHOCTH npu
O6paIlIeHI/II/I C OBITOBBIMU HpI/I60paMI/I u TCXHNYCCKHNMH
YCTPOﬁCTBaMH, COXpaHCHHA 30pOBbA H CO6J'IIO,I[6HI/I${ HOpM
3KOJOTrH4YCCKOro IOBCACHHUA B OKPY)I(aIOIHeﬁ cpeac; IOHMMAHUC
HeO6XO,Z[I/IMOCTI/I IIPUMCHCHHA I[OCTI/I}KGHI/Iﬁ (1)I/ISI/IKI/I U TEXHOJIOTHH

JJI1 paivOHAJIBHOT'O IMTPUPOJO0IIOJIB30BAHUA

11

OneIT mnoucka, npeoOpa3oBaHUsS U TNPEACTABICHUS HHPOpMALUU
¢u3nUecKoro coxepkaHus C HCIOIB30BAaHMEM HH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI{; yMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJy4eHHOW WH(POpMAllMd HAa OCHOBE HMCIOIIUXCS 3HAHWA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;, YMEHHE HCIOJB30BaTh  IPHU
BBINIOJIHEHUM Y4YEOHBIX 33JaHUN HAay4HO-TIOMYJIAPHYIO JIUTEPATypy
(Gu3MUecKoro cojepx aHus, CIpaBOYHbIE MaTepHaJIbl, PECYPChl CETH
WntepHer; BiageHue 0a30BbIMHM HaBBIKAMHU  NPeoOpa3OBaHUS
UHQOPMALIMK W3 OJHOM 3HAKOBOM CHCTEMBI B JApPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHbIE COOOLIEHHS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I N3 HECKOJIbKUX HMCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHMA
11 Mexanuyeckoe nBwkeHue. MarepuanbHas Touka. Cucrema oTcyéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMEpHOE U HEpaBHOMEpHOE JIBUKeHUE. CpeaHss ckopocTs. PopMmyiia i
1.2 BBIYHCIICHUS CpeHel ckopoctu: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TENA OT
BPEMEHHU B CIIyyae paBHOMEPHOI'O MPSIMOJIMHEWHOTO IBUIKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHH I IMPOEKIHH CKOPOCTH, MPOEKLINU
NepeMeIleHus, IMyTH, KOOPAMHAThl IpPU PABHOMEPHOM MPSMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOpDAMHATHI TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO BUKECHMSL:
2
SO =V * 1+ e v >
2
@opMyabl AJ NPOEKLUUU MEPEMELICHMs], IPOEKIUN CKOPOCTH M MPOEKLIUHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKECHHUM:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BpeMEHH MJisl MPOEKIHUU YCKOPEHHS, MPOEKIHUU
CKOPOCTH, NPOEKLUUHU IEpPEMEIICHUs, KOOPJAUHATHl INPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JBM)KEHUU
CBobonnoe nanenue. @opMyIibl, ONUCHIBAIOIINE CBOOOAHOE Ma/IEHUE Tela I10
1.5 BEPTUKAIM (IBUKEHHME Tejla BHU3 WM BBEPX OTHOCUTEJIBHO IIOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BpPEMEHH MJIsi TMPOEKLUUH YCKOPEHUS,




IMPOCKOHUU CKOPOCTU H KOOPAWHATHI IIpH CBO6OHHOM nmaa€HuMu TCj1a II0

BEPTUKAIIN

CKopocTh PaBHOMEPHOI'O JBMKEHMsI Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

@dopmyna A BBIUUCIEHHUS] CKOPOCTH Yepe3 paauyC OKPYKHOCTH M NEPHOJ

oOpartneHus:
2nR
L=
T

HentpocTpemutenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIHHOTO

1.6 yckopeHus. @opMyiia 171 BBIYUCICHUs YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBAIOLIAs IEPUOJT U YaCTOTY OOpaILEHUS:
1
V= —
T
Macca. IInotHocTh Bemectsa. @opmyia A BBIYUMCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cua — BekTopHas ¢pusudeckas BennunHa. CloKeHne CUIl
1.9 SABnenue unepuuu. [lepsslii 3axkoH HeroToHa
Bropoii 3akoH HeroTOHA:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOIICH
Ha TeJo
B3anmopericteue ten. Tperuit 3akon Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue 1okos U TpeHue ckoibkeHus. Gopmyiia 11 BBIYUCICHUS MOAYJIS CHJIBI

TPCHUS CKOJIbXKXCHUA:




Hedopmanus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOoH YHPYroi

nepopmanuu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsrorenue. 3aK0H BCEMUPHOTO TATOTECHHUS:
My -4
F=Gg.—L1 2
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
1.14
dopmyna A5 BBIYMCICHUS CUJIBI TSKECTH BOJIHM3U MoBepxHocTH 3emuu: F =
mg.
JBuxenune mnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs n neperpysku
Nmmynibe Tenta — BeKTopHas Gu3HUYeCcKas BEIMYUHA.
1.15 p=mo
Nmnynsc cuctemsl ten. 3meHnenue umiyibca. IMIynbe cuibl
3aKOH COXpaHEHHUs UMITYJIbCa IS 3AMKHYTOM CUCTEMBI TEII:
1.16 P=myuy +mi Uy =const
PeaktnBHOE NBHXKEHUE
Mexannueckas pabota. @opmyna ajsi BBIMUCICHUS PaOOTHI CUIIBI:
A=Fsoos0
MexaHn4eckasi MOILHOCTb:
1.17
A
N==
I
Kunernueckas u noteHuanbHas 3Heprusi. @opmyiia 71l BBIYUCICHUS
KUHETUYECKON IHEPTUU:
1.18




Teopema o kuHeTHUecKOU sHeprun. Popmyra I BEIYUCICHUS
MTOTEHIMAIBHOW SHEPTUH TeJIa, OIHITOrO

HaJ 3eMIIEi:

E,= mgh

Mexanndeckast SHEpIUs:

E=E;+E p
1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOU sHeprun. Gopmyna s 3aKoHa
COXPaHEHUS MEXaHUYECKON SHEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MexaHU4ECKON SHEPTUU IIPU HAJTUYMH CUJIbI TPEHHUS.
[IpocTble MEXaHU3MBI. «30JI0TOE PABUIIO» MEXAHUKHU.
Poruar. Moment cuisr: M - Fl.
VYciioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[MoxBrokHbI 1 HenoABKHBIN 0510KH. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHue TBEPIOTO TENA.
@opMyia i1 BBIYUCIICHUS 1aBJICHMS TBEPIOIO Tena:
_F
P= G
191 Jasnenue raza. ATMoc(hepHOe JaBlIeHUE.
' IM'mapocTaTudeckoe 1aBiieHUE BHYTPH KUIKOCTH.
dopMyiia 1711 BBIYUCIICHUS 1aBIICHUSI BHYTPH KUJIKOCTH:
P=pgh+ D,
1.22 3akoHn [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna Uisl ONPEACNICHUS BbITAJIKUBAIOUIEH CHIIbI,
193 JNEUCTBYIOILEH Ha TEJI0, MOTPYKEHHOE B KUAKOCTh WIH ra3:

F_&m. =pgv




1.24

Vcnosue naBanus Tena. IlmaBanue CYJOB U BO3QYXOILIaBaAHUEC

Mexanndeckue kosieOaHus. AMIUIMTYAQ, TEPUOJ U YacToTa KoJieOaHUH.

dopmya, cBA3bIBAIONIAS YACTOTY U MEPUOJ] KOJIEOAHUI:

1.25

MaremMaTtnueckuii M TPYKWHHBIA MasTHUKW. [IpeBpamieHue sHepruum mpu

K0JIe0aTEeIIbHOM IBMKCHUH

1.26

3aryxatomme konebanus. Beinyxknennsie konedanus. Pesonanc

1.27

MexaHu4decKre BOJIHEI. HpO,Z[OJ'ILHBIC " IOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKoCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha I'paHUIIE

nByx cpell. Undpa3Byk u ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3Mepenne cpegHed MIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL, KECTKOCTH
NPY>XUHBL;, KOOQPHUIUEHTa TPEHUSI CKOJIBKCHUS; PaOOTHI CHUJIBI TPEHHS, CHIIBI
YOPYTOCTH; CPETHEH CKOPOCTH IBUXKCHHs OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHUsi OpycKka MpH JBMKEHHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOTHI U
neproja KoNeOaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl U TEepHuojaa
KoJieOaHU MPY>KUHHOTO MasTHUKA; MOMEHTA CUJIBI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CUIJIBI YOPYTOCTH MPHU MOABEME I'py3a C MOMOIIBI0 HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME T'Py3a C ITOMOIIBIO TTOIBHYKHOTO
OJ10Ka.

HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT 00BbEMa MOTPYKEHHOM
YaCTH Teja U OT INIOTHOCTH JKMAKOCTH; HE3aBUCUMOCTH BLITAIKUBAIOLIEH CUIIbI
OT MacChI TeJa; CUJIbI TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pOJ1a MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOLIEH B IIPY>KUHE, OT CTENEHU
nedopmaluy npy>KHHbBI; YCKOpEeHUs OpycKa OT yriia HaKJIOHA HampaBJISIONICH;
nepro/ia (4acToThl) KOJeOAHNH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEPHOJA
Koj1e0aHU MPYXUHHOTO MasTHHKA OT MAacchl rpy3a U JKECTKOCTH MPY>KUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH TEpHoJia KOJIeOaHWH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBECHUS pblyara

1.30

Qusuueckue sA61eHUs 6 Npupode: TPUMEPHl IBIKEHUS C Pa3IUYHBIMU

CKOpPOCTSAMHU B ’KMBOM U HEXKHUBOH mnpuponae, JEHUCTBHUE CHUJIBI TPCHUA B IIPUPOAC




U TEXHUKE, NPWIUBbI U OTIUBBI, JBWXKEHUE IIaHEeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBieHUs Ha XKMBOW OpraHU3M, IUIaBaHHE PbIO, BOCIPUSATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, celicMUUYeCcKue BOJIHBI, IYHaMH, 3XO

Texnuueckue yCﬂipOﬁCﬂ’lG(l.‘ CIIUAOMCTpP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, AWHAMOMCETpP, HNOAUIMUIIHUKH, PAaKEThl, pblyar, HOI[BPI)I(HLIP'I u

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MbI B 6BITy,

L3l COOOIIAOIINECs] COCYAbl, YCTPOMCTBO BOAOIPOBOAA, TUAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, IXOJOT,
HCIIOJIb30BaHUE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIPHO-KUHETUYECKON TEOpHUH CTPOCHUS

2.1 BeriecTBa. Mozaenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUN BELIECTBA.
Kpucranmmueckue u amopHbIe TenIa

25 JlBmkeHue yactul BemiecTBa. CBs3b CKOPOCTH JBM)KEHHS YacTUL[ C

' TemnepaTypoil. bpoyHoBckoe nBrxkenue, tupdys3us

2.3 CMmaunBaHUE M KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe paciMpeHue U CKaTue

2.5 TennoBoe paBHOBecHe

26 Buytpennsas sueprus. PaGorta u Temonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN dHEPrun

2.7 Bunsl Teronepenaun: TEIIONPOBOJHOCTb, KOHBEKIINS, U3JIyYCHUE
Harpesanne wu oxnaxaeHue Tten. KonuuecTBo TEIIOTHL. Y enbHas
TEIIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPTUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIJIOBOI'O
Oananca:
2.9
Q+0, +..=0
Ucnapenne n koHneHcauus. M3mMeHeHHe BHYTPEHHEN YHEPIUU B IPOLECCE
210 WcHapeHuss W KOHJeHcauuu. KuneHue KUAKOCTH. YelbHas TEmioTa

napoo6OpasoBanus: L = Q/m




2.11

2.12

BiraxxHocTh BO31yXa

[InaBnenne u Kpucrammsauusd. l3MeHeHHME BHYTPEHHEH DSHEpPruu IIpU

IJIaBJICHUU U KpUCTAJIJIM3allH. yI[eJIbHaS'I TCIIJIOTA IIJIaBJICHHUA !

2.13

BHyTpeHHHH OHCPIrusl CropaHuvs TOILIMBA. VaenpHas TeIlioTa CropaHusa

toruBa: g = Q/m

2.14

[Tpunumne! padotsl TemnoBbix Asurareneil. KITJ[ TeroBoro nBuratesns

2.15

IIpakmuueckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAIUTMYECKOTO IWJIMHPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJONW KOMHATHOW Temreparypbl (hUKCHPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HarpeTblii LWIMHJIpP; KOJIWYECTBA TEIUIOTHI,
OTJAAHHOTO HArpeThIM ILMJIMHAPOM, IOC/IE OIyCKaHHUs €ro B BOJY KOMHAaTHOM
TEeMIepaTypbl; OTHOCUTEIbHOM BIAXKHOCTH BO3AYXa; YICIBHOW TEIUIOTHI
IUIaBlieHus Jbaa. MccnenoBaHue W3MEHEHHMsS TEMIlEpaTypbl BOJbI  NPU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOTHOU U

ropstuei BOJBI; MpoIiecca UCTIapECHHS

2.16

Qusuueckue a61eHUs 6 npupode. MOBEPXHOCTHOE HATSIKCHUE M KalWIISIPHbIE
SBJICHUSI B IIPUPOJIE, KPUCTAJUIbI B NIPUPOAE, n3nyueHue CoHLa, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWULIPbl, NPUMEPbl  HUCIOJIb30BAHUS
KPHUCTAJIJIOB, )KUJKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIJIECHUS JAOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, BUTATENb

BHYTPCHHCTO CIOpPaHUA

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1
3.2

OnexTpuzanus Ten. J[Ba BUAa 2IEKTPUYECKUX 3aps/10B

B3aumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpPaHCHHA IJICKTPUUCCKOTO 3apsaja

3.4

QHGKTPI/I‘IGCKOG IIOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O I10JIA. HpI/IHHI/IH

CYIEPIIO3ULIMH JIEKTPUUYECKUX 0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocwuremmn QJICKTPHUYCCKUX 3apsAaa0B. I[eﬁCTBHC QJICKTPHUUYCCKOI'O IIOJIsI Ha

aNeKTpudecKue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH




[TocTosAHHBIN ANEKTpUUECKUN TOK. [[elcTBUA eKTpruuecKoro Toka. Cuma Toka.

Hanpsixenne.
3.6 I =q/t,U=A/q
DJIEeKTpUUECKOe CONPOTUBIICHUE. Y JETbHOE SIIEKTPUIECKOE COPOTHUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma 1ist yyacTka snekrpudeckoit enu: | = U/R
[TocnenoBaTtenbHOE COETUHEHHE TIPOBOJHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeMHEHNE TPOBOAHUKOB PAaBHOT'O CONPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CMernIanHble COEIMHEHUS POBOTHUKOB
PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OmnbiT DpcTtena. MarHuTHOE MOJ€ MPSMOrO MPOBOJHHKA C TOKOM. JIMHUM
MarHUTHON MHIYKIUU
313 MarHuTHoe 1O0Ji€ MOCTOSIHHOTO MarHuta. B3aumopelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM
3.15 OmnbiTel @apanes. fABieHue 3neKTpoMarHuTHON uHAyKuuu. [IpaBumo Jlenua
IIpakmuyeckue pabomul
W3mepeHne  HNEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOIICIO B IIPOBOJHHKC

(pe3I/ICTOpH, naMnqua), OT HAIIPSPKCHU Ha KOHIAX IPOBOJAHHKA; 3aBUCUMOCTHU




COIIPOTUBJICHHA OT AJIMHBI IIPOBOJHUKA, TNIOIMIAAN €T0 IMMOIMECPEUYHOro CCUCHUA U
YACIBHOI'O COIMMPOTHUBIICHUA.

HpOBepKa npaBujia JJId SJICKTPUYCCKOro HANPSAKCHUA MIPU ITOCIICA0BATCIbHOM
COCAMHCHUHN IPOBOAHHUKOB; IIpaBUJIa I CHUJIbI JJICKTPUYCCKOI'O TOKa IIpH

napajjieIbHOM CO€AMHEHUN TPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue sA6NeHUs 6 npupoode: DIEKTpUYECKHE SBICHHS B aTtMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMJTH, Ipeiid MoocoB,
POJIb MAarHUTHOTO TOJIS 1711 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PeocTart,
CUETYMK  DIEKTPUUYECKOW DSHEPruu, SJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 HarpeBaTeIbHBIC AIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUIECCKUE
MPEIOXPAHUTENIN, DJICKTPOMATHUT, JJICKTPOJBHUTATENIb TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DnexTpoMarHuTHEIE BOJTHBL [1Ikana 3meKTpoOMarHUTHBIX BOJTH

3.20 JlyueBas mozens ceta. [IpsimonuHeitHOE pacipocTpaHeHHE CBETa

3.21 3akoH oTpaxxeHus cBeta. [Imockoe 3epkaino

3.22 IIpenomiieHne cBeta. 3aKOH NPENOMIICHHS CBETA

3.23 Jucnepcus cera

3.4 Jlunza. Xox nmyueit B mun3e. DokycHOe paccTossHue TUH3bI. OnTHYeCKas cuia

' mum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue MpuOopsI
IIpakmuueckue pabomul
###Par##lI3mepeHre ONTHYECKOW CHJIBI coOWparomiei JIHH3BI; (HOKYCHOTO
paccTosiHUs COOMparoIIei JIMH3bI (110 CBOWCTBY PaBEHCTBA PA3MEPOB MPEAMETa
1 U300pakeHusl, Koria mpeaIMeT paciioyiokeH B ABOMHOM (oKyce), oKa3aTens

3.26 MIPETOMJICHHUS CTEKIIA.
#H##Par###lccinenoBanne CBOWCTBa M300paKEHUS, IMOTYUYEHHOTO C ITOMOIIBIO
coOuparomieil JTUH3bl; U3MEHEHUs! (POKYCHOT'O PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia TPEIOMJICHHUS CBETOBOTO JIyda OT yrja MaJCHUS Ha
I'PaHUIIE «BO3JIYX — CTEKIIO»

397 Qusuueckue senenus 6 npupode. 3atmenuss Comnna u JlyHbl, 1BeTa Ted,

' OIITUYECKUE SIBIEHUS B atMocdepe (1BeT HeOa, pedpakius, paayra, MHPax)
328 Texnuyeckue ycmpoticmea: OYKH, TEpUCKOM, (oToanmapar, ONTUISCKUE

CBETOBOAbI




KBAHTOBBGIE ABJIEHUA

PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramMmma-usnydeHus. Peakiun anbda-u Oeta-

4.1
pacnaza

42 Omnswitel Pesepdopna mo paccesnuro anbda-yactuin. [lmanerapHas mojenb

' aToma

4.3 CocraB aromHoro sigpa. M3otomnsl

4.4 [Tepuon momypacmnajga aTOMHBIX siIep

4.5 SnepHbie peakiuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s6NeHUs 8 Npupooe. €CTECTBEHHBIM PAaTUOAKTUBHBIA (OH,

4.6 KOCMUYECKUE JIYYH, DPAJHOAKTUBHOC W3IYUCHHE MPUPOIHBIX MHHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX U3ITyUYEeHUN Ha OpPraHU3M YeJIOBEKa

A7 Texnuueckue ycmpoticmsa: CUEKTPOCKOI, MHIUBHU LYy alIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 0a30BbIl YPOBEHB: YUEOHUK; 3-€ U3AaHue, IepepaboTaHHOE
[Teprpimkun .M., IBanoB A.W. AkumonepHoe o61iecTBo «31atenbcTBoO
«IIpocsemenue»

» dusuka: §8-it kmacc: 6a30BbIN YPOBEHB: YUEOHUK; 3-¢ U3aHue, epepadoTaHHOe
[Tepbikun .M., IBanoB A.W. AkumonepHoe o61iectBo «31aTenbcTBO
«IIpocsenienne»

» duszuka: 9-i kiacc: 0a30BbIi YPOBEHb: YUeOHUK; 3-€ U3JIaHKE, TepepadoTaHHOE
[Teppimkun .M., I'ytauk E.M., UBanoB A.W. u np. AKiimoHepHOe 00IIECTBO

«M3marenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

[ToypouHoe nnanupoBanue. 7 kiacc. ... Pusnka. 7 — 9 xkimaccsl
(aBTopsl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. I'yTHuk). 3. PaGouas
nporpamma 1no gpusuke.

OI'BHY «®UIIN» Cerunka: https://fipi.ru

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

SKnacc- https://www.yaklass.ru/

VYuu.py - https://uchi.ru/



https://fipi.ru/
https://www.yaklass.ru/
https://uchi.ru/




