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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIEero oOpa3zoBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30oBaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHOil paboueid MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yue6Horo npenmera «Ousnkay.

ConepkaHue TporpaMMbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHHUE
CCTCCTBEHHOHAYYHOW TpPaMOTHOCTH OOYYArONIUXCS W OpPTaHU3AHNI0 HW3YYCHHS
Gbu3NKN Ha NEATEIHHOCTHOW OCHOBE. B mporpamMme mo (u3HMKE yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBCHHOHAYYHBIX YYCOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTI'O 00IIIEr0 00pa3oBaHuUsl.

[Iporpamma mo gu3uke ycTaHaBIMBAET paclpeneseHue yaeOHOro MaTepuana
1o rojaMm o0yueHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJarOIIUXCsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHUs METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusurka ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, ITOCKOJIBKY (U3MUYECKHE 3aKOHBI JieXKaT B OCHOBE IIPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XUMHEH, Ouoyioruer, acTtpoHoOMuer U (HU3NYECKOU
reorpadueli, BHOCHUT BKJaJ B €CTECTBCHHOHAyYHYIO KApTUHY MHDA,
peNoCTaBIsieT HamboJee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOC00A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEAINoOJaraeT OBJIAJICHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHUBATH U MMOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAyYHbIE
JI0KA3aTeIbCTBA VIS TIOJYYCHUSI BBIBOJIOB.

[enmu wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
omnpeneneHsl B KoHrenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoii  ®Deaepanuu, peau3yrOMIHX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnernn MunucrepcrBa npocsemienus: Poccuiickoit @eneparuu (IpoTOKo oT 3
nekadbps 2019 r. Ne [1K4BH).
Heaun uzyyenus pusnku:

npuoOpeTeHrne HMHTEepeca U CTPeMJICHHS OOydJalomuxcsi K HaydHOMY
U3YYEHUIO TNPUPOJbI, Pa3BUTUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
MCCIIEJIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
¢opMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
(dopMupoBaHHE NPEJICTaBICHUA O poJd (U3MKHM ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHUH;

pa3BUTHE  TpPEACTaBIEHU O  BO3MOXKHBIX  cdepax  Oyayuien
po¢eCCHOHATILHON JICSITEIIFHOCTH, CBSI3aHHOU C (DM3UKOM, TIOJTOTOBKA K
JaybHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHHe 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
00111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECCKMX, MAarHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPUOOpPETECHUE YMCHHI OMKMCHIBATH M OOBSACHATH (PU3UUCCKHE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHHH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCTIOJTb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKUX U
NPAaKTHKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUI HAOII0AaTh MPUPOIHBIC SIBJICHUSA M BBIOJHATH OIBITHI,
nabopaTopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ MH(POpMaIend (HU3NIECKOTO COJEp KAHMS,
BKJTIFOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAINA3 U
KPUTHUYECKOE OLICHUBaHUE MH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATBLHOMN NEeATeTLHOCTH, CBI3aHHBIMHU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOLIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Ki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemelii B mporpamMme mo (U3HMKe MepeyeHb JadopaTOPHBIX PaboT U



OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeTaeT BIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
00yyJarommxcsi, CIUCKa AKCIEPUMEHTAIbHBIX 3aJIaHUM, MpejiaraéMblX B pamMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa MO (U3HKE.



COJEPXXAHME OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

®usnka — Hayka o mnpupone. SABneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Puznyeckue
npu6opsl. [TorpemHocts u3Mepenuit. MexyHapoaHasi cuctemMa euHuIl.

Kak (¢usuka wu Jgpyrue ecTeCTBEHHbIE HAyKdH HM3y4aloT MPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TO3HAHUS: HAOIIOJIEHUE, MMOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJIBIDKEHHUE THIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHNE
HabOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUN C MOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnW4YecKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. dusuyeckue NpuOOPHI U Mpoleaypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
1 (ppoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue MEHBI IETCHUS IIKAIbl U3MEPUTEIHLHOTO TTPUdOpa.

N3mepenune paccTosiHuM.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenue temmeparypbl NpU MOMOIIHA KUAKOCTHOTO TEPMOMETpPA M
JIaTYAKA TEMIIEPATYPHI.

6. IIpoBeneHue ucciienoBaHus MO IMPOBEPKE THIOTE3BI: JAJBHOCTH IOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OOoJbllle, YeM OOJbIlle BhICOTA
ycCKa.

Pa3znea 2. IlepBoHayaibHbIe CBEICHUS 0 CTPOCHUM BelllecTBa.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3Mmepbl. OINbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenue yactuil BemecTBa. CBS3b CKOPOCTH JBMXKEHHUS YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaGmronenrne OpOyHOBCKOTO JIBH>KECHHUS.
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2. Hab6monenue nuddysum.
3. HaGmronenue  siBIeHUM,  OOBSACHSIONMIUXCA ~ MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCHOJIb30BAHUEM

dboTorpadwmii).

2. OnbIThI MO HAOJIOICHHUIO TEIJIOBOT'O PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHMe U B3aMMOJAEHCTBHE TeJl.

MexaHnnueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpPOCTh NMPU HEPABHOMEPHOM JBWXKEHHUM. Pacyér myTu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepuu. 3aKOH WHEpUHMHM. B3anMoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozeincTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHHUS U CHUJIA
TskecTd. Culla TSHKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaINpaBJIEHHBIX MO OJHOW mpsiMol. PaBHoneWcTByomas cwi. Cuiaa TpeHus.
TpeHue CKOJIbKEHHS U TPeHUE MOKosA. TpeHre B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABUKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHHUS.

Habmnronenue siBeHus: HHEPIUU.

Habnronenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUU TEI.

CpaBHeHUE Macc 1O B3aUMOJACHCTBUIO TEI.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

./Iaﬁopamopubze pabomul u onvimel.

1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (Iedopmariin)
NPY>KUHBI OT IPUII0KEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIbXKEHUS OT
BECa TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTEN U ra3oB.

S



Hanenue. CriocoObl yMEHBIIICHUSI U YBETTUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMU, XUAKOCTIMU W ra3zamu. 3akoH Ilackans. [IneBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratuueckuit
napanokc. Coobmaronuecs: cocyapl. [ nupaBandyeckue MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuduHBl CyliecTBOBaHUS
BO3yIIHONM oOosouku 3emiid. OnbiTr Toppuuernnu. M3mepenue armochepHOro
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpubGops! 115 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBHCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUIAKOCTBIO U Ta30M.

Coobmatomuecs cocybl.

['mppasnuueckui mpecc.

[IposiBneHue necTBUsS aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHUJIBI OT 00BEMA NOTPYKEHHOM YacTh
T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BHITECHEHHOM JKHUIKOCTH.
VYcnoBue muaBaHus TeIl: IJIABAHUE WJIM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HWccnenoBanue 3aBUCUMOCTHU Beca Telia B BOJIE OT 00bEMa OTpy>KEHHOH B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MacCChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpenesieHne €€ TPy30M0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblYyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbiyara. [IpuMeHeHue mpaBuWiia paBHOBECHUs] pblyara K OJIOKY.
«3o0n0otoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie

ok wN
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MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W TNOTEHUHAIbHAs HDHEPTHS.
[IpeBpaienne 0OTHOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU TeIa

10 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yCIOBUN PaBHOBECHS pblyara.
3. Nsmepenue KII/] HaKTOHHON MIOCKOCTH.

4. M3yyeHue 3aK0Ha COXpPAHEHUSI MEXAHUYECKOW DHEPTUM.
8 KUIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJSIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, XHUAKOTO U Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJIEKYJIIPHO-KHHETHYECKON TEOpUH.
CmaurBaHue M KanWJUISIpHBIE ABJIEHUS. TenmoBoe pacliipeHue U cokaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHKCHUSA
yactull. BuyTpennsis sHeprus. CnocoObl HU3MEHEHHS BHYTPEHHEW SHEPIruu:
Terionepeaaya u COBEPUICHUE padoTHL. Bupl TEIJIONEepEeaauu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYCHHUE.

KonanuectBo TemnoThl. YaenabHas TEIUIOEMKOCTH BeliecTBa. 1e€ImIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. [lnaBineHue u
OTBEPJICBAHHE KPUCTAUTMYECKUX BEIIECTB. YJAeIbHas TEIJIOTAa IUIABJICHUS.
[TapoobpazoBanue u kouaeHcanus. Mcmapenuwe. Kumenuwe. YiaenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpATyphl KHUIIEHUS OT aTMOC(hEpHOro
JTIaBJICHUSL.

BnaxHocTts BO31yXa.

DHeprus TOINIMBA. Y JeJbHas TEIIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBurarenei KIIJ[ TemmoBoro aurarens.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JIBHXKECHHUS.

2. Ha6monenue nuddysum.



3. HaGmronenue siBiaeHU CMauuBaHUS U KalWJUIIPHBIX SBICHUM.

4. HalGmroieHne TerioBOro paciiupeHus Tel.

W3meHeHne naBieHuUs rasa Mpu M3MEHEHHM 00bEMa W HarpeBaHUM WU
OXJIQKJICHUU.

o

[IpaBuia u3MepeHus TeMIepaTypsl.

Buze! Teonepenaymu.

OxutaxkeHue npu COBEpIICHUU paOOThI.

9. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMH CHJIAMHU.
10. CpaBHEHHE TEIJIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

11. HaOnronenue KuneHus.

12. HaOnroeHre mocTossHCTBA TEMIIEPATYphl NPH IJIABJICHUH.
13. Mojenu TemIoBbIX ABUTaTEICH.

© N o

Jlabopamopnuie pabomul u onvimol.

1. OnBITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIA WIIK caxapa.

3. OnbIThl MO HAOMIOJAEHUIO TEIUIOBOTO PACIIMPEHUS! Ta30B, >KUAKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJTIOHE IIPULA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro

00BbEMa 1 HArpEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnore3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPBHI.
7. Habmronenue w3MeHEHUsT BHYTPEHHEH DSHEpPrMM Tella B PE3yJbTare
TEeTIonepeaur U padoThl BHEITHUX CHJL.

8. HMccnenoBanue sBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOW U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOJOM  IpH

TEMI000MEHE C HATPETHIM METAITMYECKUM ITUITUHAPOM.

10. OnpenieneHrue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccrienoBanue mpoliecca UCIapeHus.

12. OnpeeneHne OTHOCUTENIbHOM BIa)KHOCTH BO3AyXaA.

13. OnpeieneHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIbJA.

Pa3znen 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Tel. J[Ba poja 3JIEKTpUUECKUX 3apsaoB. BzaumopeincrTBhe
3apsokeHHbIX  Tenl.  3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXTY TEIAMH).

Onektpuyeckoe mnose. Hanpsok€HHOCTh anexkTpuyeckoro mois. [IpuHoun
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.



Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
HNctouHuku mOCTOSHHOTO TOKA. JleMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B JKHIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJIEKTPUYECKOE  HAINPSIKEHUE.
ConpoTuBieHUE MPOBOJHUKA. YJEIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
o ydactka nend. [locnegoBarenbHOe W mapalieibHOE — COCIMHEHHE
MIPOBOTHUKOB.

PaGota u MomHOCT, 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHa.
DNEeKTpUYecKre 1EeNu U MOTPEOUTENn EeKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHble  MarHuTBL.  B3anMOAEHCTBUME  TMOCTOSIHHBIX ~ MArHUTOB.
MaruutHoe nosnie. MarHuTHoe 1osie 3eMIId U €ro 3Ha4eHue JJisl )KU3HU Ha 3emuie.
OnbiT  Opcrena. MaruutHoe moJie  3JeKTpudyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. /[eliCTBME MATHUTHOTO NOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TOCTOSSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHue 3neKTpoMarHuTHOW UHAYKIUU. [IpaBuio Jlenna.

DJIEKTpOreHeparTop. Cnoco0Osl MOJIyYCHUS BJICKTPUYECKOMN SHEPTHUH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJeKTpU3alus Tel.

JIBa poJia 3JIEKTpUUYECKHUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpPOKUCTBO U AEUCTBUE BIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpOoBOIHUKY U JUBIEKTPUKH.

MonenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
HcTOYHMKM TOCTOSIHHOTO TOKA.

9. JlencTBUs 2IEKTPUUECKOTO TOKA.

10. DIEKTPUYECKUHN TOK B KHUJIKOCTH.

11. ['a30Bb1M pa3psa.

12. I3MepeHne Cuiibl TOKa aMIIepMETPOM.

13. I3MepeHue 3JIeKTPUUECKOr0 HANPSKEHUSI BOJIBTMETPOM.
14. PeocTar u Mara3uH COIPOTUBIICHUN.

15. B3auMo1eiCTBHE NTOCTOSHHBIX MAarHUTOB.

© N O O B weDd

16. MonennupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS IMOJFOCOB MarHuTa.
17. MonenupoBaHHe MarHUTHBIX M10JIEW TOCTOSIHHBIX MAarHUTOB.



18.
19.
20.
21.
22.
23.
24.

25.

OneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.

JleicTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.

DIJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIeHUA 3JIEKTPOMArHUTHOW WHIYKIIUH.

Omnbitel Dapanes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

S e

10.
.OmnpenesneHne MOIIHOCTA  3JIEKTPUYECKOIO TOKA, BBIIEISAEMOM Ha

11

12.

13.
14.
15.

16.
17.

OneITel 1O HAOMIOACHUIO JJIEKTpU3AlMM  TeJl MHIYKUUMEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanne IOEWCTBUS DIIEKTPUYECKOrO IO HA IPOBOAHUKH U
JUDJIEKTPHUKH.

CO6opka u mpoBepka paboThI 3JEKTPUUECKOH 1IeMH MOCTOSHHOTO TOKA.
W3mepenue U peryupoBaHue CUiIbl TOKA.

N3mepeHne u peryampoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYILIETO 4Epe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JUJIMHBI, IUIOLAAN IOMEPEYHOIrO
CEYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIIOXKEHUS HANPSIKEHUW NPH MOCIEI0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia JUisl CWIbl TOKAa IPU NapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AJIEKTPUUECKOI0 TOKA, HAYILIETO YEPE3 PEIUCTOP.

pe3ucrope.

HccenenoBanue 3aBUCUMOCTH CWIIBI TOKA, MIAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOIO B3aUMOJCMCTBUS TOCTOSIHHBIX MarHUTOB.
WN3yueHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IpU  UX
00bEIMHEHUU U pPa3JIeJICHUH.

HccnenoBanne neCTBUS JIEKTPUUIECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneITBl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTH CHJIBI  B3aUMOJEHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHHsS TOKa B
KaTyLIKE.



18. I3ydeHnue nercTBUss MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3ydyeHue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenue KII/I 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21.OnpITBI IO HWCCIICIOBAHMUIO SIBJICHHSI JJIEKTPOMAarHUTHOW WHIYKIHAH:
UCCIIEOBAHUE W3MEHEHUM 3HAYEHUS M HAIPaBICHHUS HHIYKIMOHHOTO

TOKaA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.
Mexanuueckoe aABwkeHue. MarepuanpHas Touka. (Cucrtema OTCUéra.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxeHue. HepaBHOMepHOE mpsiMONMHENHOE ABHKEeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBHKCHUH.
VYckopenue. PaBHOyckOopeHHOE mpsMoiauHenHoe JBwxkeHue. (CBoOoaHOE
nageHue. OnsITel ['anunes.
PaBHOMepHOE ABMkeHHE MO OKpyxHOocTH. Ilepuox u dacrora oOpareHus.
JIuHeliHas U yriaoBas cKOpocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.
[IepssIii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUila
TPEHUS MOKOSI, APYTUE BUJIBI TPEHUSI.
Cwia TsHKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJIHOTO
nageHus. J[Bwxenne mianer Bokpyr Connua. [lepBas kocmumyeckass CKOpPOCTb.
HesecomocTs u neperpysku.
PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LleHTp TsxecTH.
Nmnynec Tena. M3meHnenne mMmynbca. UMmynbe CHilbl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTuBHOE NBUKEHNE.
Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b 3HEpruu u padotsl. IloTeHnmanbHast FHEPrus Tena, MOAHATOrO Hajl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIIManbHas SHEPTrUs CKaTOoM NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
SHEPIuu.
Hemoncmpayuu.
1. HaOnroneHne MeXaHWYEeCKOro JBUKEHUS Tela OTHOCUTENbHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHME NyTe M TPACKTOPUU ABWIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. M3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOIMHENHOTO JIBUKECHMUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHXKEHUSI.



8.

9.

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

Habintoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

HabintoieHne MexaHn4ecKuX sIBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl TE€Ja U JACUCTBYIOIIEH HAa HEro
CHJIBI.

HaGntonenue paBeHcTBa CUIT PU B3aUMOJIEUCTBUM TEll.

N3MeHeHnue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepenaua ummyJibca mpy B3aUMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TElL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITyJIbca TP a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMYECKON YHEPTHH MPU CBOOOIHOM IaICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU IIPU JBUKEHUU Tena MO AEHCTBUEM
IIPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jisi pa3roHa M JaJIbHEHMILIEro paBHOMEPHOIO
JIBYDKEHUS MIAPUKA UITH TEIIEHKKH.

Omnpenenenue cpenHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenrne yCKOpeHHUs Telda NpPH PaBHOYCKOPEHHOM JBMXKEHHH IIO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJdbHON CKOPOCTHM MYTHU OTHOCATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P huiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJie0aHUA M BOJHBI.
KonebarensHoe npmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: MEPUOT,



4acToTa, aMIUIMNTyAa. MarteMaTu4ecKuil U NPy XUHHBIM MasTHUKU. [IpeBpamenue
SHEPTUU MPU KosieOaTeTbHOM JIBHKCHHH.

3aryxatouue  kosneOanus.  BwiHyxkaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckne BOJHBI. (CBOMCTBA MEXAaHWYECKUMX BOJH. [IpomonbHbie U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKoCTh 3Byka W BbIcOTa TOHA. OTpaxkeHue 3Byka. MHppa3ByK u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHUii Tel IIOA AEHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGnronenue BbIHYKIEHHBIX KOJEOaHU U pe30HaHCca.
Pacnpoctpanenuie npo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M Mepuojia KoJieOaHWM MaTeMaTU4eCcKOro

MasTHHKA.

o 0k N

2. OmpeneneHue 4acTOThI U NEpHoJia KoJIeOaHui Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Meproja KojieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.
5. TIpoBepka HE3aBUCUMOCTH IepuoAa KoJeOaHUi rpysa, MOJBEUICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEepuoAa  KoJieOaHUi
NPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. U3mepenHue yckopeHus CBOOOIHOTO TaCHUSI.
Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
3JeKTpoMarHuTHeIX BOJH. [llkana snekTpomarHuTHBIX BOJH. Kcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
DJneKTpoMarHuTHas npupoga ceta. CKopocTh cBeTa. BollHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBOICTBa 3JIEKTPOMAarHUTHBHIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.



1. V3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIIBHOTO
TenedoHa.

Paszpnen 11. CBeToBbIe SABJICHUS.

JlyueBas  mMogmenb  cBera.  HMcrounmkm — cBera.  [IpsamonmHeiHOe
pacnpoctpaHenue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpAKEHHE CBeTa. lCIonap30BaHME TIOJIHOTO BHYTPEHHEIO OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucreMa (oToarmapara,
MUKpOCKONa M Tejeckona. [7na3 kak omnTHYecKass cHCTeEMa. bIuM30pyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnwitel HbioToHa. CroxkeHwue
CHEKTpalbHBIX UBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpssmMonrHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n300pakeHUii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuyueckuii CBETOBOI.

Xox ydeid B coOuparonieil JinHse.

XoJ Iy4yel B pacCenBAIOIIEH JINH3E.

[Tonyyenue n300pakeHN ¢ TOMOILBIO JINH3.
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9. Ilpunnun neictBus Qoroamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Moens riasa.

11. PaznoxxeHue 0enoro cBera B CHEKTP.

12. ITonmyyenue 0enoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yIVIA OTPAXKEHUSI CBETOBOIO Jiyda OT yria
NaJCHUA.

2. M3ydeHue xapakTEpUCTHK M300paKEHUS PEAMETA B TUIOCKOM 3€pKae.
HccnenoBanne 3aBUCUMOCTH yTiIa IPEJIOMIIEHHS] CBETOBOIO Jiyda OT yria
NaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. Tlomydenue n300paxeHHU C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenune GOKYCHOTO pacCTOSHUS U ONTHYECKOW CHIIbI coOMparouieit
JIVH3BL.

OMnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONbBITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOIIOJACHHUH 4Yepes

I[BETOBbIC (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna u miianerapHas mojens atoma. Monens aroma bopa.
Hcnyckanue v noromieHue ceeta atoMmoM. KBanTel. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Alnb(da, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sgpa. HM3oromsl.  PagnoakTuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHMS 3apsiAOBOIO M MAacCOBOTO YHUCEI.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku 3aeprun CostHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPaaMOAKTUBHBIX W3JIYYEHUW HA >KUBBIC
OpraHU3MBl.

JHemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIONICHUS.

CrexkTpsl pa3Iu4yHbIX ra30B.

CnekTp Bogopo/a.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3ZHPYIOLIUX U3ITYyUYEHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOTYKTOB.
ﬂaﬁopamopubw pabomul u onvimel.

1. HaOnroneHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIUU YACTUIIBI MO TOPMO3HOMY

nyTH (1o gpororpadusm).

3. HM3mepenue pannoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001IAOINIA MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOMINNA MOYJb MIPEAHA3HAYEH JJII CUCTEMATHU3aIluu
U 0000IIeHUs  MPEIMETHOTO  COACpKaHUST M ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHUU BCEro Kypca (PU3MKHU, a TaKkKe IJIA MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o (u3uke i1 oO0ydaromuxcs,
BBIOpPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy n3ydyeHUn JAHHOTO MOMYJSL PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTIEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OOydeHus, (HopMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
SBJICHUSI, TPUMEHSs] TMOJy4YeHHBbIC 3HAHMs, peniaTh 3aJadyd, B TOM YHCIIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yercs
32 C4Y€T TOro, 4YTO OOYyYaloIIMeCs BBIMOIHSIIOT 3aJlaHus, B KOTOPHIX UM
npeaaraeTcs:

ok wn



HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBICHSITH
bu3nyueckue sBICHUS B OKPY’KaIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
YUCIIE I POBEPKH THIIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HambOJee BaXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PA3JIMYHbIX HCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (pu3mMku Ha ypoOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare uzyuenus Gpu3NKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3zoBaHus

y obOyuarornierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
YJaCcTH:

1) mIaTpHOTHYECKOI0 BOCIIMTAHMS:

- TIPOSABJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY yUYacCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHHEM JOCTHKCHUI
buszuKuy;

- OCO3HAHWE BAXHOCTH MOPAIBHO-3TUYECKUX IPHUHIIUIIOB B JIESITEIbHOCTH
YYEHOrO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ACTETUYECKUX KadyeCTB (PU3MUECKON HAayKH: €€ TapMOHHYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

- OCO3HAHHWE IIEHHOCTH (U3MYECKOW HAyKW KaK MOIIHOTO WHCTPyMEHTa
II03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEUILEH COCTaBIISIOLIEH
KYJIBTYPBbI;

- pa3BUTHE HAY4YHOH JOOO03HATEILHOCTH, HMHTEpEca K HCCIE0BATEIbCKOM
JIeSITeIIbHOCTH;

S5) ¢opmMupoBaHMs  KYJbTYPbl  30POBbS M  3MOLUOHAIBHOIO
0J1aronoJIy4ns:

- OCO3HaHME IIEHHOCTH Oe30MacHoro olpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTH MpaBUi O€30MaCHOrO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAIIHUX YCJIOBUSX;

- c(OpMHUPOBAHHOCTh HaBBIKA peQIEKCUM, IPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO e MpaBa y IPYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3alliM, TOpojJia, Kpas) TEXHOJOTHUYECKOH U
COIIMAJILHOM HAIpaBJIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE W (PU3MUECKUX



3HAHM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO TPodeccuii, CBI3aHHBIX ¢ (PUUKOIA;

e 7)3K0JOrHYE€CKOr0 BOCIIMTAHUS

e - OpHEHTalMs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM IJig pelIeHUs 3ajad B
o0JacTH OKpy’Karomeld Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB MW OIEHKH HX
BO3MOYKHBIX TMTOCIICICTBUN 11 OKPY>KaIOIIEH CpeIbl;

e - OCO3HaHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX MpobjieM U MyTed X

pELICHUS;

e 8) ajanranum K HU3MEHSIOUIMMCH YCJOBHAAM COLMAJBLHOM W NPUPOIHOH
cpensbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUH HWCCICIOBAHUN W
MPOEKTOB (HU3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyrux,

e - TOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHCIe (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECCKUX 00BCKTAX W SIBICHUIX;

e - OCO3HaHME JeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTh
busuKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTUS B MNPUOOPETEHUU HOBBIX (PU3MUECKHUX
3HAHMU;

e - CTPEMJICHHE aHAIM3UPOBATHh U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKIX 3HAHUM;

e - OIIGHKAa CBOUX JIEUCTBHA C YYETOM BIUSHUS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIO0QIBHBIX MOCIEACTBUH.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHWs NHporpaMMmbl M0 (U3WKE HAa ypPOBHE OCHOBHOTO
oOmrero odpa3oBanus y oOydarorierocs 0yayT chopMUpOBaHEI MeTANpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YICOHBIC ACHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCaJbHbIe  Y4eOHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JTCHCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCAJIBHBLIC y‘leﬁHbIe HeﬁCTBHH

ba3oBble Jijornueckue aeicTBUA:
e BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BEHMIN);
e YCTaHABJIMBATH CYILIECTBEHHBIN MpPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS



0000111eHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMSI B paCCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU H3YyYEHUU (PUIUIECKUX
SBJICHUW W IMPOLIECCOB, J€1aTh BBIBOJBI C UCIOJb30BAHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(bu3HYECKUX BEJINYUH;

CaMOCTOATENIbHO BBIOMpaTh C€rnoco0 peleHus ydeOHOM (usmyeckoin
3a/1ayi (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pEUICHUs, BBIOOp Haubosee
HNOAXOJSILEr0 ¢ Y4ETOM CaAMOCTOSITENIBHO BBIICIIEHHBIX KDUTEPUEB).

Ba3oBnle ucciieqoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATSIIbCKUH HHCTPYMEHT ITO3HAHMS,
MIPOBOJIUTH 1O CAMOCTOSATEIHLHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
(bu3HYeCKNil AKCIIEPUMEHT, HEOOJIBIIIOE WCCIIeNOBaHUE (PU3UUECKOTO
SIBIICHUSI;

OIICHWBAaTh HAa TPUMEHHMOCTh U  JOCTOBEPHOCTh HH(OPMAIIHUIO,
TIOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOSATEILHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JANbHEWINIEE pa3BUTHE  (PU3UIECKUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c uHpopmanueii:

MPUMEHSTh Pa3TUYHbIC METOJbl, UHCTPYMEHTHI U 3aIIPOCHI TIPHU TOUCKE U
otOope WH(GOPMAIMK WM JAaHHBIX C Y4€TOM TPEUIOKCHHON ydeOHOU
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHNUS,

CaMOCTOSATENIbHO BBIOMpATh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHbOpMAIMu W WIIIOCTPUPOBATh pelIaeMble 3aJad4d  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOUW rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMyHHKaTHBHLIe YHuUBEpPCaJIbHLIC y‘leﬁHble HeﬁCTBHH:

B XO7e OOCYXIEHHUS Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY OOCYKIAEMON TEMBI
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHC 3aJauyd W IOICPKaHHUC
Onaro»keaaTeIbHOCTH OOIICHUS,;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YyYaCTHUKOB
auanora, OOHapy»KUBaTh Pa3IMYUE U CXOACTBO MMO3UIIHM;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOIMYHO NMPEACTABIATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3NUYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIEOBaHUs, IPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYyIIecTBA  KOMaHIHOM U
WHAMBHUIYaIbHON paOOThl MPH pPEIICHUH KOHKPETHOW (PHU3NUIeCcKOn
poOIeMBI;

NPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHMIO: paclpeleisTh pPOJu, OOCYXJIaThb Mpolecchl U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, AOCTUTrasl KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JECHCTBUSA C JAPYIUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOITNX
TUTSI periieHust GU3UIECKUX 3HAHUM;

OPUCHTHUPOBATLCA B  PA3IUYHBIX TOJIXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHSATHE PENICHUS B TPYIIE, MPUHITHE PEIICHHMA
TPYIIIOit);

CaMOCTOSTEIILHO COCTAaBJIAThH aJITOPUTM PEIICHHS (DU3UICCKON 3a1a4u WU
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U IpeJjiarath rjiaH e€ N3MEeHEHHUS;
OOBSICHSATb ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NesITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCIIC B XOJ| BBIOJTHEHUS
(bu3MUecKoro MCCleOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LUEIH U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJOBEKa B XOJ€ CHopa WM JAUCKYCCUU
Ha HAYy4YHYIO TEMY, HOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JIPYroro;
PU3HABATh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.



INPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUSA,
HAOJIIOICHHUE, SKCIEPUMEHT, MOJIENb, TUIOTE3a, CANHHIIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAsA
cuna, nedopmManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBI)KCHHE, HEPAaBHOMEpPHOE  JBHIXKEHUE, HWHEPLHUs,
B3aHMOJICICTBUE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllecHUsI, TMepeaada AaBjieHUs TBEPABIMH TEJNaMU, XUIKOCTIMU U
razamu, armMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKOW HHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpY’KalolleM MHpEe, B TOM 4YHCIe (U3WYeCKue SBICHUS B TPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, NCUCTBHE CHJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOI0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PBIO, phlYaru B
TEeJIe YeJOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (PU3UUECKHUE SIBJICHUS, UCIIONb3YS
dbu3uyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KMHETUYECKasi W TMOTEHIHalIbHAs DHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKHH  CMBICT  HUCIOJB3yeMBIX  BEJIIMYWH, WX
0003HaueHNA W EIUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecUs pbruara (0510ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH



SHEPruM, NpPU 3TOM JaBaThb CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTyaluuld NIPaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTMYECKHX ILIAaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3UYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJIb3YySd 3aKOHbBl U
dopMyIbl, CBsI3bIBaIONIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 33/1a4yl 3aIMCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (pU3MUecKHe
BEJIMYMHBI B (OPMYJIBI UM MPOBOAMTH PACUEThI, HAXOAWUTH CIIPABOUYHBIC
JaHHBbIE, HEOOXOIUMBbIE JJI1 pEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTHUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOA0B, B ONIMCAHUU UCCIIEI0BAHUS BbIIEIAThH IPOBEPSIEMOE
Opeanojio)keHue  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYCHHBIA pe3yJibTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITa, Je1aTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIH
duznyeckux CBOICTB TeN: (dopmynupoBaTh IIPOBEpsEMbIE
IPEANOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHMS,
3aMHChIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAaCChl Tela,
o0béMa, CHIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHHUA MPUOOPOB C YUYETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
JOPYro € HCIOJB30BAHUEM MPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABIKYLIETOCs Tela OT BPEMEHM [BWKCHHUSA TeEJA, CHUJIBI
TPEHUS CKOJIBKEHHUS OT Beca TeNa, KauecTBa 00pabOTKH MOBEPXHOCTEN TeN
Y HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOIIAN CONPUKOCHOBEHUS TEIN, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BEMA
IOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHbI, HA KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBeCHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENOBaHUS, COOUpaThb YCTAHOBKY U
BBIMIOJHATh HM3MEpPEHUs, CIeAys NpeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJE
NpPEUIOKEHHBIX TaOnUIl U TpaduKOB, AENaTh BBIBOJABI 0 pe3yjibTaTaM



UCCIIEIOBaHMS;
IPOBOJUTh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BELIECTBA MUAKOCTH M TBEPAOrO TEjla, CHJIA TPEHHUS CKOJIBXKECHMUS,
JABJICHUE  BO3AYyXa, BbITAJIKMBAIONIAs  CHJA, JIEWCTBYIOIIAas  Ha
HNOTpyKEHHOE B JKHUJIKOCTh Te€J0, KOA()(UIMEHT MONe3HOro AeHCTBUs
OPOCTBIX MEXAaHU3MOB), cCJIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBINIOJIHEHUU HW3MEPEHHM CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYEHNE UCKOMOW BEJTMYMHBI,

cOOIOAATh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOoIBWKHBIA U HEMOABMKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETP, BBICOTOMED, TTOPIUTHEBOIN HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOPMALMIO O  [pPUMEPax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUECKUX 3HAHUNW B MOBCEIHEBHOMN
XKU3HU 17151 oOecrnieueHrs 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 30POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYIKAIOIIEH CpeE;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HHPopmanuu B HMHTepHere B
COOTBETCTBHUH C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLUXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uHPOpMAIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4€OHBIX 3a/laHUi Hay4HO-TIONYJISIPHYIO
JUTEPATYpy  (PU3NYECKOrO  COJEpKAaHMs, CHOPABOYHBIE MaTepHUabl,
pecypchl cetu HTepHET, BIajeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaANUU (PU3NYECKOTO COAEPKAHUS, B TOM
yycie NyOJu4HO JAeNaTh KpaTKue COOOIIEHHS O PE3yJIbTaTax MPOEKTOB
WK Y4eOHBIX HCCIEIOBAaHUH, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
W3YYCHHBIM TOHATUUHBIMA ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALIUEH;



IpU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEOBAHUN pACIPEIENsITh
00s13aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMH,
CIEIUTHh 3a BBIIOJIHEHUEM IUIaHA JCHUCTBUM, aJE€KBATHO OLICHUBATh
COOCTBEHHBIA  BKJAJ B  JEATEIbHOCTb  T[PYMIbl,  BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amMop(HBIE Tela, HACBHIUICHHBIH W HEHACBHIIIEHHBIM Map, BIIAXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIUIOBOM JIBUraTelb,
3J€MEHTAPHbBIN AJIEKTPUUECKUM 3apsijl, FIEKTPUUECKOE IOJe, MPOBOIHUKHU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T0JIE;
pa3nuyarh sBJICHHs (TEIUIOBOE pAaCUIMPEHHE U C)KAaTHE, TEIuIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KalWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIusl, IUJIaBJIEHUEe, KpUCTauln3anus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaayda (TemIonpoOBOHOCT, KOHBEKIUS, U3ITy4EHHUe),
IIEKTpHU3ALUs TeJl, B3AUMOJEHCTBUE 3apsAI0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHuTOB, JEWCTBUE
MarHuTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHIYKITHS)
0 ONHCAHWIO HUX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SABICHUH B
OKpYy’KalollleM MHpe, B TOM uHCie (PU3UYECKHE SIBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHBIE SIBIEHUS B MPUPOJIE,
KpUCTallIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPHUUECKHUE
SBJIECHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoytocOoB, posib MAarHUTHOIO MOJS JJs JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBJICHUIM;

OINHCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBICHMS, UCIOJIb3YS
dbu3nueckre BEeIUUHMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIUloTa
IUTaBJICHUS], yJIeJbHAs TEIUIoTa NapooOpa3oBaHMs, yJAedbHAas TEIIoTa
CrOpaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAaIlIUHbI, OTHOCHUTEJIbHAs BIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUHN 3apsj,
CUJIa TOKa, DJIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,



yIEIbHOE  CONpOTHUBIIEHHWE  BellecTBa, padoTa W MOIIHOCTb
DJIIEKTPUYECKOIO0  TOKa), TpU ONMCAHMM TPaBWIBHO  TPaKTOBATh
(U3MYECKUIl CMBICI UCHOJIb3YEMbIX BEIWYUH, 0003HAUEHUS U EIUHULIBI
¢u3nYeCKuX BEIWYMH, HAXOIUTH (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
¢u3nyecKyr0 BEIUYMHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (PU3MYECKUE SIBICHUS U IPOLIECCHI,
WCIIOJb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUU
CTPOEHHUs BEIIECTBA, MPHUHLMI CYNEPHO3ULMU IOJEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruM, IpU JTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

OOBSACHATh (U3UYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIITH
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 IOrm4ecKux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHHH,
(pU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHUCTBUSA, HCHOJb3Yys 3aKOHBl U
(GopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX ISl  pELIeHHs 3aJauyd, BBIOMpATh 3aKOHBI WU (POPMYJIBI,
HEOOXonUMbIEe Uil €€ penieHusl, NPOBOAUTH PACYEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUYUHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3MYEeCKUX METOAOB, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUSA, BbIACIATH
IIPOBEPSEMOE  IMPEAIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEI0OBAHUS, JEIaTh BBIBOJIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(u3nyeCKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydyaromieil (MOronaroiei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
wiomaau €€ TOBEPXHOCTH, JJIEKTpHU3alus Tel W B3aUMOJAEHCTBUE
JJIEKTPUYECKUX 3apANIOB, B3aMMOJECWCTBHE TIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MAarHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTaA,
CBOMCTBAa DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IpOBEpsSIEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO



000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  W3MEPEHUS]  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXXHOCTH BO3/yXa, CHUJIbI TOKA, HANpSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yabTaThl U3MEPEHHM ¢ YIETOM 3aIaHHON aOCOJIOTHON MOTPEITHOCTH;
MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCHMOCTH
COMPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOIIAAM IOMEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHHWS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOIO MW  MapajUIeIbHOTO  COCAMHEHUM
IIPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs, CIeAys MNpeMIOKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTA B BHUAE TaOIUI] W TPpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BEIUYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAaHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYys MpPEII0KEHHOW MHCTPYKIUH, U
BBIYKCIIATH 3HAUCHHE BEJIMYMHBI;

coOJI0/1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MTPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa HMX ONUCaHHA (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETYUK OHIIEKTPUUECKOW HHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPHUUECKHUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJIBUTATENb MTOCTOSHHOTO TOKA),
UCTIOJIb3YSl 3HAHMUS O CBOWMCTBax (PM3MUECKUX SIBICHUI UM HEOOXOJIUMBIE
bu3nyueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbBIC
npuOopbl MO CXeMaM HM CXEMaTUYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl DJIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/bHbIM U MapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;
NPUBOAUTh  NpPUMEPHl  (HAXOIWUTh  HWH(OpMAIMIO O  TIpUMEpax)
IPAaKTHYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU IS oOecniedeHrs 06€30MacHOCTH MpU oOpallieHur ¢ npudbopaMu u



TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHEHUS 370POBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJEHHUS B OKPYKAOLIEH CPELE;

OCYILIECTBIATh MOUCK MWHMOpMaUM (PU3UUECKOTO COJEpkKaHUS B
NuTepHeTe, Ha OCHOBE UMEIOIIMXCA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATH  HMH(POPMAIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUYNBOM UITH MOXKET OBITh HEJJOCTOBEPHOI;
WCIIOJIb30BaTh MPU BHIMOJHEHUN YUYEOHBIX 3aJlaHUN HAy4YHO-TIOMYJISPHYIO
auTepatypy  (GU3MYECKOrO0  COACp)KAHUS, COPABOYHBICE MaTepualbl,
pecypcbl cetu HTepHeT, BlajaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMANMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUUYECKOTO
COJIepKaHMs, B TOM UHCIE MyOJIMYHO TPEACTABISATH PE3yJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEIbCKON JIESITEIbHOCTH, MPHU 3TOM I'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
CONPOBOK/IaTh BBICTYIUICHUE MIPE3CHTALINEN;

IpU BBINOJHEHUH YUYEOHBIX MPOCKTOB M UCCICAOBAHUN (HU3UUECKUX
IPOLIECCOB pacHpelesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]a4aMU, CIEIUTh 3a BHIIOJIHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHUBaTh COOCTBEHHBIA BKJIaa B
NEeSATEeIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBHE,
MPOSIBIISIE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHily o0yuenust B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TpPaeKTOpHs, OTHOCUTEIBLHOCTh MEXaHWYECKOrO NBMKEHUs, Achopmaius
(ympyrasi, mnjgacThuyeckasi), TpPEHHUE, [EHTPOCTPEMHUTEIHLHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIECOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JE€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTb,
CIEKTPHI UCITyCKAHUS W TIOTJIONICHMS, anbda, 0eTa- U raMMa-u3IIydcHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuyaTh SIBJICHUS (paBHOMEPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBHKEHHE, CBOOOJHOE
naJieHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aHUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOaTeNIbHOE JBHXKEHHUE (3aTyXarolue U
BBIHYKJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE IBUKCHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKeHHE OEJI0ro CBETa B
CHEKTp M CJOXXEHHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
CCTECTBEHHAsI PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTpa
W3ITYYCHHUS) TI0 OMTUCAHUIO0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UUECKUX SBICHUUA B
OKpy)KaromeM Mupe (B TOM 4YHCIC (PU3NYECKHE SIBICHHS B TPHPOJIC:
MIPWINBBI M OTIIWBBI, ABIKeHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHUE OJKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUe BOJHBI, I[yHAaMH, 53XO0, IIBETa Tel,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE IECUCTBUE BUIMMOTO,
yIbTpaduOIETOBOTO W  PEHTTC€HOBCKOTO M3JIyYECHHH, €CTECTBEHHBIM
pPaIMOAKTUBHBIN (OH, KOCMHYECKHE JYYH, PATAOAKTUBHOC H3ITYUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAUOAKTHBHBIX W3IyUYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOJAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATh CYHIECTBEHHBIE CBOMCTBa (TIpU3HAKH) (PU3MYECKUX
SIBIICHU;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UUCCKHUE SBIICHUS, UCIIONIB3YS
dbusnyeckne BENMWYUHBI (CPEIHSAS W MTHOBEHHAs CKOPOCTb Tejla TpH
HEPAaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TEpEeMEeIleHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHUsS, CHUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPCHHUE
CBOOOJTHOTO TAJIEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTHs Tea,
MOJIHSTOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHITMATbHAS HHEPTUs CXKATON
NPY>KUHBI, KUHETHYECKas SHEprus, IOoJIHAsg MEXaHW4YecKash SHeprus,
NIEPHOJ M YacTOTa KOJIeOAaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHS CPEbl), IPU OMHCAaHUHU
MPAaBWIHBHO TPAKTOBATh (U3MYECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaueHUA W €eAUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSA3BIBAIOLIUE JAHHYIO0 (PU3WYECKYIO0 BEIMYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTrUH, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHIMI CYNEpPHO3UIIMA CHJI, TPUHIUI OTHOCUTENIhHOCTH [ 'amuies,
3aK0HBI HbIOTOHA, 3aKOH COXpPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAKCHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsI0BOTO M MaCCOBOTO YHCET
IpU SIICPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA ¥ 3aITUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

00BACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa TEl, B TOM 4YHCIIE U B



KOHTEKCTE CHUTyaIlluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB € Omnopod Ha 2—-3 U3y4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud (ONMUpAKOIIMEcs Ha CcUcTeMy U3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/Jaud 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WA U30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh IMOJYUYEHHOTO 3HA4YCHUA (PU3NUECKOU
BEJIUYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU TOMOIIH
($uU3NYECKUX METOJOB, HCIIONB3YysI OMHCAHWE WCCIEIOBAHUS, BBIACIATH
IpOBEpsieMOE  TPEIINOJI0KEHUE, OICHUBATh MPABWIBHOCTh IOPSAJIKA
NPOBENCHUS]  UCCIIENOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUH U OIBITOB;

IPOBOJANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
(u3HUECKUX CBOMCTB TeN (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTh MEpHoa KOJeOAaHWH MPYKUHHOTO
MasiTHHKa OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBHUCHUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJIEOaHWH, MPSIMOIIMHEHHOE PACIIPOCTPAHCHHE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, MU3YyYEHUE CBOMCTB M300paKe€HUs B
IJIOCKOM 3€pKajie M CBOWCTB M300pakeHUs MpeaMera B coOuparouiein
JUH3e, HAOJIOJIEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB M3ITyUYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, OMUCBIBATH XOJ  OMBITA W  €r0  Pe3yJbTaThl,
bopMyIIHpPOBATH BHIBOJIHI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUI, omnpeaensis
CpenHee 3HAa4YeHUE uU3MepsieMoil BeauuuHbl ((POKycHOE paccTosiHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEHUs
(M3MepUTENLHOTO MPUOOpa);

NPOBOANUTh HCCICAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEITUYHMH C
UCIIOJIb30BAaHUEM TNPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HaudajdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJIa MaJieHUs U YIJIa MPEJOMIIEHHS OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (UKCHPOBAaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH
bu3nuecKuX BEJIMYMH B BUAE TaOJIUIl UM T'paUKOB, JeJaTh BBIBOJIBI IO



pe3yJsibTaTaM UCCIIE0BAHNUS;
OPOBOJIUTh KOCBEHHBIE W3MEpeHHS (U3NYECKHX BEJIWYMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPECHHOM JBHKCHHH,
YCKOPEHUE CBOOOIHOTO MaJeHUs, HKECTKOCTh MPYKUHBI, KOIPPHUIHMECHT
TPEHUS CKOJBXEHMS, MeXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoJ KojeOaHWi MaTeMaTHYecKOro U MPYXHHHOTO MAasTHHUKOB,
ONTHUYECKass CWia CcoOWparoIield JHH3BL, PAaTUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITMIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON UHCTPYKIIUMH, BBIYUCIATD
3HaYEHHUE BEJIMYMHBI U aHAJU3UPOBATH MOIYUYCHHbIE PE3YJIbTaThl C YUETOM
3aJJaHHOM MOTPENTHOCTH U3MEPEHHUIA;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUINYECKUX MOJIEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBI HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToMa, HYKJIOHHAs
MOJIeIh AaTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CIHUIIOMETpP, NATUYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUs, paKera,
9XOJIOT, OYKH, TMEepHCKom, (oToanmapar, ONTHYECKHE CBETOBOJEI,
CHEKTPOCKON, JO3MMETp, KaMmepa BunbcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHUM W HeoOXoaumble (usmueckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBbl U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/]ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS U300paKeHHI B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  [pPUMEPax)
NPaKTUYECKOIO HCIOJNb30BaHUS (U3NYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU I obecriedeHusi 6€30MacHOCTU MPH OOpaIeHNH C MPUOOpamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHECHUS 3/I0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY’KaIOLEH Cpe/ie;

OCYIIECTBJIATh TOUCK HWHpOpManuu (U3NYECKOTO COACpKAHUSA B
WuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOUCKOBBINA 3aMpoc, HAXOAHUTh
MyTH OTpeeNeHUs] JOCTOBEPHOCTH MOJYyYCHHON HHPOpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAayYHO-TIONMYJISPHYIO
auTeparypy  (pusmueckoro - conuep)kaHHs, CHpPaBOYHBIE MaTepHAJIbI,



pecypceel cetu MIHTEpHET, BilageTh NpuéMaMHi KOHCIIEKTUPOBAHUs TEKCTA,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHUS,
nyOIMYHO MPECTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATENIbHOCTH, TPU O3TOM TPaMOTHO  HCIOJIb30BAaTh  W3yYCHHBIH
NOHATUUHBIA anmapar M3ydyaeMoro pasnaena (U3UKA W CONPOBOXKAAThH
BBICTYIUIEHWE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM KoJsmnuecTBo yacos DJIeKTPOHHbBIE
n/n MPOrpaMMsbl Bcero KoHTpobHBI IIpakTH4eckn (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsl
Paszpnen 1. ®usuka u e€ poJib B IO3HAHMU OKPY’KaIOLIEro MUpa
1.1 ®duszuka - HayKa o0 MpUpoe 2 bu6nuoreka [JOK
https://m.edsoo.ru/7f41619
4
1.2 du3ndecKue BEITUYNHBI 2 1 bubmuoreka [{OK
https://m.edsoo.ru/7f41619
4
1.3 EcrecTBeHHOHAYUYHBI METO/I IO3HAHUS 2 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
Uroro no pazaeny 6

Pa3znen 2. IlepBonayanbHble CBeJIEHUS 0 CTPOEHUHU BellleCcTBA

2.1 CrpoeHue BemiecTBa 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41619
4
2.2 JIBM>KeHUE U B3aUMOJICHCTBHE YaCTHII 2 1 bubmuoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f41619
4
2.3 ArperaTHbl€ COCTOSIHUSI BELIECTBA 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
Hroro no paszneny 5

Paznen

3. JIBM:KeHHEe M B3anMo/ielicTBHe TeJl



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

3.1 MexaHu4ecKoe JBUKEHHUE 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4
32 Huepnus, Mmacca, IIIOTHOCTh 4 bu6morexa [JOK
https://m.edsoo.ru/7f41619
4
33 Cumna. Bune! cun 14 bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya qaBneHus: TBEpAbLIMU 3 bubnuorexa [JOK
TeJIaMH, JXKUAKOCTSIMH U razaMu https://m.edsoo.ru/7f41619
4
4.2 JlaBaeHue KUJIKOCTH 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4
4.3 ATMOcdepHOe aBIeHHE 6 bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4
4.4 JleficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 bubnuorexa [JOK
B HUX TEJIO https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
5.1 PaboTa u MoIIHOCTh 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4
5.2 [IpocThie MEXaHU3MBbI 5 bubnuoreka [JOK

https://m.edsoo.ru/7f41619



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

4

bu6mmoreka [IOK

5.3 Mexanuyeckasi SHEPTUS 4 1
https://m.edsoo.ru/7f41619
4
Hroro no paszneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

Ne ni/m HanmenoBaHmue pa3jiesioB U TeM KoanuecTBo 4acon DJIeKTPOHHbIE
NPorpaMMsbl Bcero KoHTpobHBI IIpakTHyeckn (uudpossbie)
e padoThl e padoThbl o0pa3oBaTe/ibHbIE
pecypcsbl
Pazjen 1. TermoBble siBieHus
1.1 CrpoeHue 1 cBOHCTBa BEIIECTBA 7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181c
€
1.2 TeroBbie POIECCHI 21 1 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
e
Hroro no pasneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 DNeKTpUYECKHe 3apsabl. 3apsOKCHHBIE Tena 7 1 bubnuorexa [JOK
U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181¢c
e
2.2 [ToCcTOAHHBIN 2JIEKTPUUYECKUI TOK 20 2 7 bubnuoreka [{OK
https://m.edsoo.ru/7f4181c
e
2.3 MarnuTHbI€ SIBJICHUS 6 1 1.5 bubmuoreka [JOK
https://m.edsoo.ru/7f4181c
€
2.4 DNIeKTpOMarHuTHasI MHIYKIUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181c
€
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'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
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne ni/m HanmenoBaHmue pa3jiesioB U TeM KoanuecTBo 4acon DJIeKTPOHHbIE
NPorpaMMsbl Bcero KoHTpobHBI IIpakTHyeckn (uudpossbie)
e padoThl e padoThbl o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3zjnen 1. Mexanuveckue siBJIeHUSA
1.1 MexaHH4eCKO€e OBIKEHHE U CITOCOOBI €ro 10 1 bub6muoreka [IOK
ONMCaHHS https://m.edsoo.ru/7f41ad4a
6
1.2 BsaumonericTBue Ten 20 1 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 40
Pa3gen 2. Mexann4ueckue KoJe0aHUA U BOJIHBI
2.1 MexaHn4ecKHe KoueOaHus 7 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a
6
Utoro no pazaeny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DIEKTPOMarHuTHOE I0JIE U 6 2 bubnuoreka [IOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 6



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

Pa3nen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI paclpOCTPAHEHHUS CBETa 6 2 bubnmoreka [[OK
https://m.edsoo.ru/7f41a4a
6
4.2 JIunH3bl ¥ onTUYECKUE TPUOOPHI 6 3 bubnuorexa [HOK
https://m.edsoo.ru/7f41a4a
6
43 Pasnosxenue 6enoro cBera B CHEKTP 3 2 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 15
Paznen S. KBaHnToBble siBJIeHUS
5.1 Hcnyckanue u norioneHrue cBeTa aroMoM 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
5.2 CtpoeHune aTOMHOTO s71pa 6 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a
6
53 SnepHble peakuuu 7 1 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a
6
Utoro no pazaeny 17
Pasnen 6. IloBTopuTe1bHO0-00001IaI0IHIT MOAYIb
6.1 [ToBTOpeHue U 00001IeHNE COACPKAHIS 9 2 bubnmnoreka [JOK
Kypca Gu3uKy 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUME
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTposibHbI
e padoThbI

IIpakTuyecku
e padoThbI

Jlara
H3yYeHH
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O MPUPOJIE.
SBnenus npupoasl. dusnveckue
SBJICHUS

MCXaHI/I‘ICCKI/Ie, TCIIJIOBBIC,
QJICKTPUYICCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUSA

dusznuecKkue BETUUNHBI U UX
U3MEpeHUe

VYpok-uccnenosanue "N3mepenune
TEMIIEPATYPHI IIPH TIOMOIIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUHUKa
TemnepaTrypbl"

Kak ¢usuka u npyrue ectecTBeHHbIE
HayKH U3Yy4aroT IPUPOLY.
EcrecTBeHHOHAay4YHBINM METOL
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJEIIEH

bubmuoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka
THIIOTE3BI: JATBHOCTH MMOJIETA IIapHKa,
IYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BHICOTA MTycKa"

Crpoenue BemniectBa. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a




CTPOCHUC BCUICCTBA

8 JIBM>KEHME YacTHUIl BEUIECTBA bubnmorexa [JOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OnbITHI 110
HaOIII0IEHUIO TETUIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
11 B3anMocBs3p MexX 1y cBOMCTBAaMU bubnnorexa [JOK
BEILIECTB B PAa3HBIX arperaTHbIX https://m.edsoo.ru/ff0a037
COCTOSIHUSX H UX 8
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
12 MexaHn4ecKoe JBHKCHHE. bu6mmorexa [JOK
PaBHOMEpHOE M HEPABHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUYKEHUE
13 Cxopoctb. EquHuIeI CKOpoCcTH bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMEeHU ABUKCHUS bubmmoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 WHuepuust. 3aKoH HHEPLMH. bubnuoreka [IOK
BzaumoaeicTeue Ten Kak npuurMHa https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKCHUS Tell
16 IInorHoCTE BemecTBa. PacueT Macchl bubmuoreka [JOK
1 o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OmnpeneneHue
IJIOTHOCTH TBEPAOTO TEJIA»
18 Pemenne 3agau mo reme "IOTHOCTE bu6mmorexa [JOK
BemecTsa” https://m.edsoo.ru/ff0al23¢c
19 Cuna xak xapakTepuCTHKa



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

B3auMoaencTeug ten. Cuia
ynpyroctu. 3akoH ['yka

20 JlabopaTtopHas pabora «3yuenue
3aBUCUMOCTH PACTSIKEHUS
(nepopmann) mpyKUHBI OT
MPUIIOKEHHOMN CUITBI»
21 SBnenue TaroreHus. Cumia TSKECTH
22 CBs13b MEX]ly CHIION TSAXKECTH U bu6mmoreka [JOK
maccoi Tena. Bec Ttena. Penienue https://m.edsoo.ru/ff0al77
3anad o teme "Cuia TsokecT" 8
23 Cuna TspKecTH Ha IpyruX IUIaHEeTax. bubmmorexa [IOK
®u3nuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al50
2
24 H3amepenne cun. Jlunamomerp bubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnuoreka [JOK
https://m.edsoo.ru/ff0al77
8
26 Ciio)eHne IByX CHJI, HAPABIEHHBIX bubmuoreka [JOK
M0 OJTHOM MPSIMOIA. https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIIASA CHIT
27 Pemenue 3agau no reme
"PaBHonelicTByrOMmAst cui'”
28 TpeHue cKobXEHUS U TPEHUE MTOKOSI. bubmmorexa [IOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabGopaTtopHas pabora «3yuenue bubnuorexa [JOK

3aBUCHMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CHUJIbI IABJICHUS U
XapakTepa COMPUKACAIOIIUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8



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

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCUCTBYIOIIEH CUIIBI

31 Pemenue 3agau mo remam: «Bec bub6mmoreka [{OK
Tenay, «['padpuyeckoe n3odbpaxeHue https://m.edsoo.ru/ff0alde0
cuiy, «Cuney, «PaBHOACHCTBYIOIAS
CHII»

32 KoHnTtponbHas paboTa mo TeMam:

«MexaHnueckoe ABUKEeHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I'papmueckoe U300pakeHue Cui,
«Cunp»

33 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuoreka [JOK
YBEITWYCHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaeHwue raza. 3aBUCUMOCTD bu6mmoreka [JOK
JIaBIICHUS Ta3a OT 00bEMa, https://m.edsoo.ru/ff0a237
TEMITEPATYPhI 6

35 [Iepenaua naBieHus: TBEPABIMU bu6nmoreka [JOK
TeJIaMU, )KUJIKOCTSIMH U ra3aMu. https://m.edsoo.ru/ff0a25b
3akon [lackans 0

36 JlaBneHue B ®UIKOCTH U Tase, bubnuoreka [JOK
BBI3BAHHOE JIEHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a271

8
37 Pemenne 3agau o teme «/lapnexue B bu6mmoreka [JOK
JKHAKOCTH U rasze. 3akoH Ilackaimsy» https://m.edsoo.ru/ff0a282
6
38 CooOmaromuecs cocybl bubnmorexa [JOK
https://m.edsoo.ru/ff0a297
0
39 IMuapaBnuueckwuii mpecc bubnuorexa [JOK

https://m.edsoo.ru/ff0a313
6



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

40

Manomerpsl. IlopuineBoi
JKUJKOCTHBIN HACOC

41 AtMmocdepa 3emiu. [Tpuauabl bubnuorexa [JOK
CyHLIECTBOBAHUS BO3yIIHOMN https://m.edsoo.ru/ff0a2b5a
00010ukH 3eMiTi. 3aBUCUMOCTD
aTMoc(hepHOTro JaBJICHUS OT BBICOTHI
HaJl YpOBHEM MOps

42 Bec Boznyxa. ATmochepHoe qaBieHue bubnunorexa [JOK

https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atMochepHOTO 1aBICHHUS. bubmuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBHCHUMOCTh aTMOC(HEPHOTO bubnunorexa [JOK
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst

45 Bapomerp-anepoun. AtmochepHoe bubmmorexa [JOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"

47 JleficTBUE )KUAKOCTH U T'a3a Ha bu6mmoreka [JOK
IIOI'PY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumenoBa cuiia 6

48 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
BBITAJIKMBAIOIIEH CUIIBI, https://m.edsoo.ru/ff0a33fc
JICUCTBYIOILEH HA TEJO, TOIPYKEHHOE
B JKUJIKOCTB)

49 JlaGopaTopHas paboTa 1o Teme bubnuorexa [JOK
«HccnenoBanne 3aBUCMMOCTH Beca https://m.edsoo.ru/ff0a351
TeNa B BOJIe OT 00bEMa MOTPYKEHHOM 4
B )KHJIKOCTh YaCTH Tellay

50 IInaBanue ten bubmuoreka [JOK



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

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTopHas pabota 1
"KoHcTpyupoBanue apeoMeTpa Uiu
KOHCTPYMPOBAHUE JIOJIKH U
onpeJeraeHue e€ rpy30no bEMHOCTH"

52 Pemenue 3anau o temam: «llnapanue bubmuoreka [JOK
cynos. Bo3nyxomiaBanuey, https://m.edsoo.ru/ff0a365
«JlaBneHue TBEpABIX TN, KUIAKOCTEH 4
Y Ta30B»

53 Mexanundeckas pabora bubmuoreka [JOK

https://m.edsoo.ru/ff0a3{f82

54 MomHocTh. EMUHUIBI MOIITHOCTH bubnuoreka [JOK

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

55 VYpok-uccnenosanue "Pacuér 1
MOILIHOCTH, Pa3BUBAEMOM IIPU
noJbEMeE 10 JiecTHUIE"

56 IIpocteie Mexanu3mbl. Poryar.

PaBHOBecue cuit Ha peruare

57 KonTponbHas paboTa 1o Teme
«/JlaBiieHHE TBEPIBIX TEN, JKUIKOCTEN
u ra3oB» / Bcepoccuiickas
MpoBepoyHas pabora

58 PesepBHeIit ypok. Pabota ¢ TekcTamu bubnmorexa [JOK
110 TeMe «/laBnenue TBEPABIX Tell, https://m.edsoo.ru/ff0a4ffe
XKUJIKOCTEH U ra3oBy» / Beepoccuiickas
IpoBepoyHas paborta

59 Peryaru B TexHuKe, OBITY U IPUPO/IE. 0.5 bubnuoreka [JOK

JlaGopaTopHas pabota
«HccnenoBanue yclioBHi paBHOBECHSI
pbIyaray

https://m.edsoo.ru/ff0a478e



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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

60 Pemenue 3a7ayu 1o Teme «Y cioBus 1 bubmuoreka [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
61 KoadduuuenT nmoneznoro aeicTeust 1 0.5
Mexanusma. Jlaboparopnas pabora
«3mepenune KII/] HaknoHHOM
TJIOCKOCTH
62 Pemenune 3agau mo teme "Pabora, 1 bu6mmoreka [JOK
Mo1HocTh, KITT" https://m.edsoo.ru/ff0adc48
63 Mexanuueckasi JHEPTUSL. 1 bubnmnoreka [JOK
Kunernueckas 1 moreHIagbHas https://m.edsoo.ru/ff0a425
SHEprus 2
64 3aK0H COXpaHEHUsI MEXaHUYECKOM 1 bubnuorexa [JOK
dHEPruu https://m.edsoo.ru/ff0a436
0
65 YPOK-3KCIIEpUMEHT 10 TEME 1 1
"DKCIIepUMEHTAIbHOE ONPEACIICHHUE
W3MEHEHUsI KHHETUYECKON 1
MOTEHIMATBHON HEPrUU NpU
CKaThIBaHUHM TEJIA IO HAKIIOHHOM
mockocTu"
66 KontponbHas padoTa mo Teme 1
«PaboTa 1 MOIIHOCTb. DHEPI U
67 PeseprubIil ypok. Paborta ¢ Tekctamu 1 bubnuorexa [JOK
1o TeMe "MexaHudecKoe JIBHKeHue" https://m.edsoo.ru/ff0adec6
68 PezepHblil ypok. Pabota ¢ Tekctamu 1
o Teme "PaboTta. MOIIHOCTb.
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 68 12

[TPO'PAMME



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

8 KVIACC

Ne Tema ypoka KoJsmn4yecTBo yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpoibHbI IIpakTHYeckun H3Y4YeHH uudposbie
e padoThlI e padoThl | o0pa3oBaTe/ibHbIE
pecypchl
1 OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO- 1 bubnuorexa [JOK
KMHETUYECKON TEOPUU U X OIBITHBIE https://m.edsoo.ru/ff0a525
MTOJITBEPKICHUS 6
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OOBbsicHeHHEe CBOWCTB TBEPOTO, 1
KHJIKOTO U Ta3000pa3HOr0 COCTOSHUIM
BEILIECTBA HA OCHOBE I0JIOXKCHUIN
MOJIEKYJISIPHO-KUHETUUECKOI Teopun
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a580
0
6 CmauuBaHue U KanuUISIPHOCTD. 1 bubmuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a553
0
7 TeroBoe paclIMpeHne U CKATUE 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TETNIOBOTO JBUKECHUS
YaCTHIL
9 Baytpennss sueprus. CriocoObl 1 bubmmorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaun 1 bubnnorexa [HOK



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

https://m.edsoo.ru/ff0a641
2

11

Ypok-koHpepentus "IIpakTudeckoe
HCMOJIb30BAHHUE TEIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPHAJIOB B IIEJISIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocoepekeHus "
12 KonnuectBo TetioTel. Y neapHas bu6mmorekxa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a697
6
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmoreka [JOK
TemnooOMeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a708
8
14 JlaGoparopHas pabota bubnnorexa [JOK
"UccnenoBanue sBiICHUS https://m.edsoo.ru/ff0a6a98
TEII000MeHa MPH CMEIIMBAHUHT
XOJIOJTHOM Y Topstueit BoAbI"
15 Pacder koan4decTBa TEIIOTHI,
HE0OXOUMOTO JIJIsl HATPEBaHUS Tea
Y BBIICISIEMOTO UM TIPH OXJIAXKICHUU
16 JlaboparopHas pabdota "Onpenenenue bubmmorexa [JOK
YIEIbHOM TETJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb
0
17 DHeprus TOIMBA. Y IeTIbHas TEMI0Ta bu6mmoreka [JOK
CTOpaHMsI https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpICBaHUE bu6mmoreka [JOK
KPUCTAJUIMYECKUX TEIl. Y AeIbHast https://m.edsoo.ru/ff0a71d
TEILIOTA ILIABJICHUS 2
19 Jlaboparophas pabota "Onpenenenue bubmmoreka [JOK
yACIbHON TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK

Hcnapenune

https://m.edsoo.ru/ff0a740c¢c



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

21 Kunenwue. Y aenbHas TenioTa bu6mmoreka [JOK
napooOpa3oBaHUs U KOHJICHCAITUH. https://m.edsoo.ru/ff0a786¢
3aBUCUMOCTb TEMITEPATYPbl KUTICHUS
0T aTMOC(hEepHOTO JaBIEHUS

22 BnaxnocTs Bo3ayxa. JlaboparopHas bubnnorexa [JOK
pabora "Onpenenenue https://m.edsoo.ru/ff0a762
OTHOCHUTEJIBLHOM BIIAXKHOCTH BO3yxa" 8

23 Pewrenue 3ana4 Ha onpenencHue
BJI&YKHOCTH BO3/yXa

24 [TpuHIUNIB pabOTHI TETIIIOBBIX
neurareneii. [Taposast TypOuHa.

JIBuraTenb BHyTPEHHETO CTOPAHMS

25 KIIJI TerutoBOTO ABUTATEIISA. bubmuorexa [JOK
TemoBble IBUTaTEIN U 3alllATa https://m.edsoo.ru/ff0a7¢7c
OKpYKaroliei cpenbl

26 3aKOH COXpaHEHUs U NPEBPALLECHUS
SHEPTUHU B TEIUIOBBIX Mpolieccax

27 [ToarotroBka K KOHTPOJILHOM paboTe bubnmoreka [JOK
1o Teme "TeroBbie sIBJACHUS. https://m.edsoo.ru/ff0a83{2
N3menenune arperaTHbIX COCTOSTHHM
BelecTna"

28 KonTponbhas pabota no teme bubnumoreka [IOK
"Tennosele sBieHUs. MI3MeHeHne https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BemiecTa'

29 Onexrpusanus tein. /[a poga
AIEKTPUUECKUX 3apsAI0B

30 VYpok-uccnenoBanue "DneKkTpu3anus
TeJI UHAYKIUEN U IpU
COTIPUKOCHOBEHHH"

31 B3aunmopeicTBre 3apsyKeHHBIX TEII. bubnuorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

3akoH Kynona

https://m.edsoo.ru/ff0a87e4

32 DIEeKTPUYECKOE TOJIE. bubnmoreka [JOK
HanpsikeHHOCTB JIEKTPUYECKOro https://m.edsoo.ru/ff0a8a0a
niostst. [IpuHImnm cynepno3unuu
BJIEKTPUYECKUX MOJIEH

33 Hocurenu s5ekTpuyeckux 3apsjioB.

DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

34 [IpoBOAHMKY U ANDIIEKTPUKHU. 3aKOH bubnmnoreka [JOK
COXPaHEHUS DIEKTPUYECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha mpuMeHEHKE bubmmorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKHUI TOK, YCIIOBHS €T0 bubnuorexa [JOK
cyuiectBoBaHus. ICTOUHUKH https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa

37 JlelicTBUA SIIEKTPUYECKOTO TOKA bubmuoreka [JOK

https://m.edsoo.ru/ff0a96b
2

38 VYpok-uccnenosanue "JleiictBue 1
3JIEKTPUUECKOTO T0JI Ha TPOBOIHUKHU
U AUDJIEKTPUKH"

39 DIIEKTPUYECKUI TOK B METasUIax, bubnuorexa [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a983

8

40 DneKTpruyecKas elb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHnas pabota 0.5 bubnuorexa [IOK
"N3mepeHue U peryaupoBaHUE CUIIBI https://m.edsoo.ru/ff0a8bd
ToKa" 6

42 DNEeKTPpUYECKOe HAIPSKEHHUE. 0.5 bubmuorexa [JOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Bonbrmerp. JlabopaTopnas padora
"N3mepenue u peryiaupoBaHue

https://m.edsoo.ru/ff0a9%¢14

HanpspkeHus"

43 CornpoTuBiieHHE TPOBOTHUKA. bubnuorexa [JOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

44 JlabopaTopHas paboTa "3aBUCUMOCTh bubnuorexa [JOK
JIEKTPUUYECKOTO COMPOTUBIICHUS https://m.edsoo.ru/ff0aa738
MIPOBOJHMKA OT €T0 JJIUHBI, TIOIIA TN
MONEPEYHOr0 CeYeHusl U Marepuana"

45 3aBHUCUMOCTb CHJIBI TOKA OT bubmuoreka [JOK
HanpsbkeHus. 3akoH Oma 11 yyacTka https://m.edsoo.ru/ff0aad4a
Lenu

46 JlabopaTopHas pabota bubnuorexa [JOK
"HccnenoBaHUE 3aBUCUMOCTH CHUJIBI https://m.edsoo.ru/ff0aa04e
TOKa, UIYIIEro Yepe3 pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 ITocnenoBarenbHOE U IAPAILIIEIBHOE
COEIMHEHMSI IPOBOJHUKOB

48 JlaboparopHas padota "IIpoBepka bubnuorexa [JOK
IIpaBUJIA CIIOKEHUS HAIIPSKEHUN IPU https://m.edsoo.ru/ff0aaa58
MOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

49 JlaGopaTopHas pabora "IIpoBepka bubmuoreka [JOK
IpaBuJIa Il CUIIBI TOKA IIPU https://m.edsoo.ru/ff0aadle
napajuieJIbHOM CO€IMHEHUN
pe3uctopos"

50 Pemrenue 3a1au Ha mpuMeHeHUe bubmmorexa [JOK

3akoHa OMa 1t pa3InyHOTO
COCANHCHUA HpOBO)IHI/IKOB

https://m.edsoo.ru/ff0aaf8a



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
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnmoreka [JOK

Toka. 3akoH J[>xoyins-Jlenna https://m.edsoo.ru/ff0ab12
4

52 JlabopaTtopHas pabota "Ornpenenenue bubnuoreka [JOK
PpaboThl K MOILIIHOCTH AJIEKTPUUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"

53 DIEeKTPUYECKHE IIETTH B MTOTPEOUTENN bubmuoreka [JOK
ANEKTPUYECKOM SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab66
KopoTtkoe 3aMbIkanue 0

54 [TocTostHHBIE MATHUTBHI, KX
B3aUMOJICCTBHE

55 VYpok-uccnenosanue "N3yuenue bubnuoreka [JOK
TMOJIEH MMOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0

56 MarnuTtHoe nojie. MarHuTHOE moJie bu6mmoreka [JOK
3eMiIM ¥ ero 3HaueHHe I )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emuie

57 [ToaroroBka Kk KOHTPOJLHOM paboTe bubnunorexa [JOK
110 TeMe "DIIEKTPUUYECKHUE 3apsIlIbl. https://m.edsoo.ru/ff0abd2c
3apsKEeHHbIE TeJa U UX
B3aumoiercTBus. [locTosTHHBIN
ANEKTpUYECKUil TOK"

58 Kontponbnas paboTa mo Teme bubmuorexa [JOK
"DneKTpuYecKue 3apaasbl. https://m.edsoo.ru/ff0abea8
3apsKEeHHBIE TeNa U UX
B3aumoencTBus. [locTostHHBIN
anekTpuueckuil Tox" / Beepoccuiickas
poBepoyHas paboTa

59 PesepHbiit ypok. PaboTta ¢ Tekcramu bubmmorexa [JOK

o Teme "[locTosHHBII
anekTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

MpoBepoyHas pabora

60

OmneIT OpcTena. MaruuTHoe nosne
ANEKTPUYECKOro Toka MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne >IEKTPOMArHiuTOB B
texHuke. JlabopaTopHas pabora
"N3yuyeHue 1ecTBUS MarHUTHOTO
TI0JIsl Ha POBOJAHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATEIb IOCTOSTHHOTO
Toka. Mcnons3oBanue
3JIEKTPOJBUIATENIEH B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpyupoBaHUE U U3yUYEHUE
paboTHI AJIEKTpoaABUTATENS "

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
3J€KTPOMArHUTHOM MHIYKIUU.
[IpaBuno Jlenna

64

Onexrporenepatop. CriocoObt
MOJYYECHUS JIEKTPUUYECKON SHEPTUU.
DNEeKTPOCTaHIUHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

65

ITonroToBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHuTHbIE sIBJICHUS"

66

KonrponsHas pabora o Teme
"DeKTprUUecKrue U MarHUTHbBIE
SIBJICHUS "

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PesepubIit ypok. Paborta ¢ Tekctamu

bu6mmoreka [{OK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
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

o teme "TemnoBsie sBiaeHusd"

https://m.edsoo.ru/ff0acc5e

68 PesepsHbiit ypok. Paborta ¢ Tekctamu 1
o teme "MaraurtHele sBiIeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPO'PAMME



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

9 KJIACC

Ne Tema ypoka KoJsmn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHTpobHBI IIpakTHyeckn H3Y4YeHH uugposbie
e padoThl e padoThbl | o0pa3oBaTejibHbIE
pecypcsl
1 MexaHnueckoe JBHKEHUE. 1
MarepunanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 but6mmoreka [IOK
MEXaHUYECKOI'0 IBHKECHMUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsAMOJIUHEITHOE 1 bubmmorexa [JOK
JBHOKCHHUEC https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npsAMOIMHENHOE 1
nBrkeHue. CpeHsis U MTHOBEHHAs
CKOpPOCTh
5 [IpsmonnHEHOE PaBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
6 CkopocTh TPAMOJIMHEUHOTO |
PaBHOYCKOPEHHOTO JIBH>KECHHSL.
I'paduk ckopoctu
7 JlaboparopHas pabota "Onpenenenue | 1 bubnmnoreka [JOK
YCKOPEHHUS TeJa PU https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBUKEHUHU T10
HAKJIOHHOM TI0CKOCTH"
8 CBoOomuoe nagenue tei. ObITH 1
lanunes
9 PaBHOMEpHOE NBMXXEHUE 10 1 but6mmoreka [JOK
okpyxHocTH. [leprosa u yactora https://m.edsoo.ru/ff0ael 76
oOparienus. JIuneiinas u yriaosas
CKOPOCTH



https://m.edsoo.ru/ff0acc5e

10

[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

11 [Tepsriit 3akoH HptoToHa. Bextop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnmnorexa [JOK
PaBHOpelicTBYIOIIAA cHta https://m.edsoo.ru/ff0ae72a

13 Tpertwnii 3akon HeroToHa. bubnuoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3agau Ha npumMeHeHue bubnmnoreka [JOK
3ak0HOB HrroTOHA https://m.edsoo.ru/ff0aebbe

15 Cuna ynpyroctu. 3akoH ['yka bubnmoreka [JOK

https://m.edsoo.ru/ff0aeca2

16 Pemenne 3amau mo treme «Cuna
YOPYTroCTH»

17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTU Py KUHBD) https://m.edsoo.ru/ff0aee28

18 Cuna TpeHus bubnmoreka [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHHUS» https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
Kod(purmenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau mo reme "3aK0HBI but6mmoreka [JOK
Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0aftb8e
TpeHus"

22 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TSATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044
naJIeHus

23 Ypox-koHpepenuus "JIBimxeHue et

BOKpYI I'PaBUTAallMOHHOI'O LIEHTpa
(Conuneunas cucrema). ['anaktuku"



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

24 Pemenue 3agau no teme "Cuna bubmuoreka [JOK
TSDKECTH U 3aKOH BCEMUPHOIO https://m.edsoo.ru/ff0af5f8
TSATOTeHHS"

25 [lepBas kocMHuueckas CKOPOCTb. bubnmnorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33¢c

26 PaBHOBecue MaTepUaIbHOM TOUKH. bubnuoreka [JOK
AOGCOIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOTO TEMA C©
3aKpEIUIEHHONW OChIO BPALLICHUS.

MowmeHT cuisl. LleHTp TsKRecTH

27 PaBHOBecue maTepuanbHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHON OChIO BPAILICHMUSI.
MowmenT cuibl. LleHnTp TsxecTn

28 Pemenue 3amau mo teme "MoMeHT bubnuoreka [IOK
cunbl. LlenTp TsxecTH" https://m.edsoo.ru/ff0b02b

4

29 [ToaroroBka K KOHTPOJILHOM paboTe bubmmoreka [JOK
1o TeMe "MexaHu4ueCcKoe ABIKEHIE. https://m.edsoo.ru/ff0b040
Bsanmoneiictue ten" 8

30 Kontponbnas paboTa mo teme bubnuotexa [JOK
"MexaHHYECKO€E IBIKEHHE. https://m.edsoo.ru/ff0b06ec
BsanmogeiictBue Ten"

31 Nmmynbse Tena. Umnynsc cuiiel. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMITyJIbCa. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOJECHCTBUE

32 Pemrenue 3amgau mo reme "3akoH bubmmoreka [JOK
COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢

33 VYpok-koHpepeHuus "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa ¥ MOITHOCTh bubnmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa CHIIBI TSDKECTH, CHITBI bu6nuoreka [JOK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db
8
36 JlaboparopHas pabota «Onpenenenue
paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBHKCHUU TeJIa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b HEPTUH U PaOOTHI.
[ToTenuuanpHas SHEPTUs
38 Kunerunueckas sueprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlabopaTtopHas pabora «3yuenue bubmuoreka [JOK
3aKOHA COXPaHEHHUs DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHUE U €TO but6mmoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b185
8
42 3aryxaromue KoneOaHusl. bubnmoreka [JOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MatemaTuueckuii U Ipy>KMHHBIN
MasTHUKA
44 Ypok-uccienoBanue «3aBUCUMOCTh bubnuotexa [JOK
nepuo/a KojiebaHuM OT KeCTKOCTH https://m.edsoo.ru/ff0b197a
MIPYKUHBI U Macchl Tpy3a»
45 IIpeBpaiienre 3HEPTrUA NpU

MEXaHUYECKHUX KOJICOaHMUIX



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

46 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
94acTOThI U TIepuoJa KojaeOaHmi https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MAasITHUKA»

47 JlabopaTtopHas padota «IIpoBepka bubmuoteka [JOK
HE3aBHUCHMOCTH TIEpHO/Ia KOJIeOaHmit https://m.edsoo.ru/ff0b197a
rpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl Tpy3a»

48 Mexanudeckue BoHbI. CBOMCTBA bubmoreka [JOK
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1 https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJHBI

49 VYpox-koH(pepenus "MexaHnueckue
BOJIHBI B TBEPAOM TEJIE.

Ceiicmuieckre BOJTHBI"

50 3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

51 Ypok-uccrnenosanue "HabnroaeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKyCTHYECKHUI pE30HAHC

53 Ypok-koubepenius "YIbTpa3ByK U bubmuoreka [JOK
nH(]pa3ByK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka K KOHTPOJILHOM paboTe bubnuoteka [JOK
1o TeMe "3aKOHbI COXpaHEHHUS. https://m.edsoo.ru/ff0b250
Mexanuyeckue Kone6aHus ¥ BOJTHBI"

55 KonrponsHas pabora o Teme
"3akoHbI coxpaHeHUsl. MexaHnueckue
KoJieOaHMs U BOJIHBI"

56 DNeKTPOMArHuTHOE TOJIE. bubnmoreka [JOK

SHCKTPOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/ff0b2abe



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

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

58 Ypok-koHpepenmus "[kana bubnmoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6
Hcnons3oBaHKe 2E€KTPOMArHUTHBIX
BOJIH JJII COTOBOI CBA3H"

59 VYpoxk-uccienoanue "M3yuenne bubnuoteka [JOK
CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIBHOTO TenedoHa"

60 Pemenue 3anay Ha onpenenenue
YacCTOTHI U JUTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI

61 DneKkTpoMarHuTHas Ipupoja CBETa. bubnmoreka [JOK
CxopocTts cBeTa. BomHOBBIE CBOMICTBa https://m.edsoo.ru/ff0b31d
cBeTa 0

62 Uctounuku cBeta. [Ipsmonuneitnoe bubmuoreka [JOK
pacrpocTpaHeHUe CBeTa. 3aTMEHUs https://m.edsoo.ru/ff0b365
Connua u Jlynst 8

63 3aKOH OTpa)K€HUs CBETAa. 3epKaja. bubnmnoreka [JOK
Pewrenue 3amau Ha npuMeHeHne https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUs CBETa

64 [Ipenominenue cBera. 3aKoH bubmuoreka [JOK
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea

65 [TonHOE BHYTpEHHEE OTPAKEHUE bubnuorexa [JOK
ceera. Mcnonbs3oBanue 1ojaHoro https://m.edsoo.ru/ff0b3c5¢c
BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX

66 JlaboparopHas paboTta "Hccrnenoanue

3aBUCUMOCTH yTIJia IPCIIOMIICHHUA
CBE€TOBOI'O JIyda OT yIJjila MaJICHUA Ha

nn

rpaHuIie "BO3IyX-CTEKIIO



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

67 Ypok-koHpepenus "Vcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:

CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

68 JIunzpl. OnTHYECKast CUJIa JIMH3BI bubmuoteka [JOK

https://m.edsoo.ru/ff0b3f2¢

69 [TocTpoenue n300paxxeHN B THH3AX bubnmoreka [JOK

https://m.edsoo.ru/ff0b444a

70 JIaGopatopHas pabota "Onpeznenenue bubnuoreka [IOK
(hOKYCHOTO PacCTOSIHUS U ONTHYECKOM https://m.edsoo.ru/ff0b420
CHJIBI COOMpAIOIIEH JTMH3BI" 6

71 Ypok-koHpepeHmus "OnTuieckue bubmmoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 ['ma3 xak ontuyeckas cucrema. 3peHue bubmuoteka [JOK

https://m.edsoo.ru/ff0b468
4

73 Ypok-koubhepenius "Jlep ekt
3penus. Kak coxpanurs 3peHue"

74 Pa3noxxenue 6emoro cBeTa B CIIEKT). bubnmoreka [JOK
Omneitel HetoTona. Croxenue https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus
cBeTa

75 JlabopaTtopHas pabota "OMBITHI 11O bubnuotexa [JOK
Pa3IoKEHUIO OeJIOro CBETa B CIIEKTP U https://m.edsoo.ru/ff0cOe2a
BOCHPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTper"

76 VYpok-nipaktukym "BoiaHoBbIE
CBOMCTBA CBETA: IHUCIIEPCHS,
uHTepdepenus u quppaxuus”

77 Omertel Pe3epdopaa u muranerapHas bubmuoteka [JOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

MOACIIb aTOMa

https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozeins aroma bopa

79 Hcnyckanue u norjiioneHue cBera bubnmoreka [JOK
aromom. KBaHThI. JInuHevaTeie https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukyMm "HabmroneHue bubnuoteka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTE 1 €€ BUBI bubnmnorexa [JOK

https://m.edsoo.ru/ff0c1672

82 Crpoenune atomHoro sapa. Hyknonnas bubnuoteka [JOK
MOJEeNb https://m.edsoo.ru/ff0c18ac

83 PaanoakTuBHBIE TPEBpalICHHUS. bubnuoreka [IOK
H3oTonml https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau o teme: bubmuorexa [JOK
"PaguoaxkTuBHBIE IpEBpaICHUS" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon monypacnana

86 VYpok-koubepenius "PagnoakTuBHbIC bubmuoreka [JOK
W3JIyYEHHS B PUPOJE, MEIUIIUHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"

87 SnepHble peakuuu. 3aKOHbI bu6nuoreka [IOK
COXPaHCHHUS 3apsI0BOTO U MacCOBOTO https://m.edsoo.ru/ff0c1c58
qyucen

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmoreka [JOK
MAaCCBl U DHEPTUHU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "SAnepHsie
peakuun"

90 Peakuuu cunTe3a u aeneHusd saep. but6mmoreka [JOK
Hctounnku sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88

91 VYpoxk-koHpepenuus "Anepras

sHepreTuka. JlencTeus
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PaaOaKTUBHBIX I/I3J1y‘{€HHﬁ Ha XMBBIC

OpraHu3msl"

92 [TonroroBka K KOHTPOJIBHON paboTe bu6mmoreka [JOK
1o Teme "DIIeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DNEKTPOMArHUTHBIC BOJTHBIL.

KBanrtoBsie siBrieHus"

93 KoHnTtponbHas paboTa mo teme
"DJIeKTPOMarHUTHOE TOJIE.

DNEeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBnenus"

94 [ToBTOpeHme, 06001IIEeHNE. bubnmoreka [JOK
JIaGopatopHbie pabOTHI IO KypCy https://m.edsoo.ru/ff0c245a
"BzaumopeiictBue ten"

95 [ToBTOpeHue, o6o0menue. Pemenne but6mmoreka [{JOK
pacYeTHBIX U KAYECTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mporecch”

96 [ToBTOpenue, 06061meHue. Pemenue bubnmnoreka [JOK
pacCYETHBIX U KAYECTBEHHBIX 3a4a4 I10 https://m.edsoo.ru/ff0c2a22
teme "KII/] TeroBsix aBurarenen”

97 [ToBTOpenue, 0600menue. Pemenue bubnmoreka [JOK
pacyeTHBIX U Ka4YeCTBEHHBIX 3a7ay I10 https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"

98 [ToBTOpeHME, 0000IIEHNE. but6mmoreka [JOK
JIaGopartopHbie pabOTHI IO KypCy https://m.edsoo.ru/ff0c2¢52
"CBeroBble siBIEHUA"

99 [ToBTOpenue, 0606menue. Pabota ¢ bubnmoreka [JOK
TEKCTaMH MO TeMe "3aKOHbI https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKe"

100 [ToBTropenue, o6o6menue. Pabora ¢ bu6mmoreka [JOK

Texkcramu 110 TeMe "Koedauus n

https://m.edsoo.ru/ff0c2e82
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BOJTHEI"

101

IToBTropenue, o6o0menue. Pabora ¢
TexcTaMu 110 TeMe "CBETOBBIC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

saBJIeHus"
102 [ToBTOpenue, o600meHne. Pabora ¢ 1
TekcTamu 1o Teme "KBaHToBas u
snepHas pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBIOCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM MIPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KIIACC

Kox
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3iiniaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (1)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacno3HaBaTh IIPOSBIEHUE W3YYEHHBIX (U3NYECKUX SIBICHUI B
OKpY’KalolleM MHpeE, B TOM 4HucCie (U3NUECKUe SBICHUS B MPUPO/E,
IIPU 3TOM IEPEBOJIUTH MPAKTUUECKYIO 3a7jauyy B Y4eOHYIO, BBLAEIATH

CYILIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABICHUN

1.4

ONKCHIBATh W3yYEHHBIE CBOWCTBA Tel W (U3WYECKHE SBICHHS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUM IPaBHIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YyEMBIX BEIWYHH, UX
0003HAYECHMS M €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTHMHU
BEIMYMHAMHU, CTPOMTh  TIpaUKM  HU3YyYEHHBIX  3aBUCHUMOCTEH

(bU3NYECKUX BETMINH

1.5

XApaKTCpU30BaATh CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/I6 SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YyA H3YYCHHBIC 3dKOHBI, IIpU 3TOM J[JaBaTb CJIIOBECCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3aIIMcChbiBaTb €ro MareMaTH4YCCKOC

BBIpaXXCHHE

1.6

OOBSCHATh (PU3UYECKUE SIBJICHMSI, IPOLIECChl U CBOICTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIIBJIATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 Jjornueckux wmwaroB ¢ omopol Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (U3NYECKUX SABJICHUH, (PU3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a7aud B 1 — 2 JNEHCTBUS, UCHOJB3Ys 3aKOHBI U



https://m.edsoo.ru/ff0c3044

dbopMyIibl, cBsA3bIBAIONINE (PU3UNUECKUE BETUYUHBI: HA OCHOBE aHaJM3a
YCJIOBUS 3aJa4d  3alUChIBaTh KPATKOE YCIOBHE, TMOJICTABIATh
duznyeckue BeNUIUHBI B (HOPMYIIBI M TPOBOJAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC JAaHHBIC, HEOOXOIUMBIE JJI PEIICHUS 3a/1ay, OIICHUBATh

PCATUCTUIHOCTD HOJ'Iy‘-ICHHOfI (I)HSH‘-IGCKO?I BCIIMYHHBI

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MHpPU HOMOIIH
¢u3nUecKux METOIOB, B ONHCAHUHM HCCIEAOBAaHHUS BBIIEIATH
IpoBepsieMoe  MpeAnoyiokeHue  (TUMoTe3y),  pas3auyath U
UHTEPIPETUPOBATh IOJyUYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOAMUTH OMBITHl MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WU
¢u3nYecKux  CBOMCTB  Tei:  (OpPMYJIHUpOBaTh  MPOBEpsiEeMbIC
NPEINONOKEeHUsl, CcoOUpaTh  YCTAaHOBKY M3  TMPEIOKEHHOTO

000pyA0BaHUs, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBITIOJHATh NPSMBIE M3MEPEHUS C HCIOJb30BAHUEM AHAJIOTOBBIX U
nupoBbIX MPUOOPOB, 3alKMCHIBATh IOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOI a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  HCCIEJAOBAHHWE  3aBUCUMOCTH  OAHOM  (pusmueckoi
BEIIMYUHBl OT JPYIrOM C MCIOJb30BAHUEM IMIPSAMBIX W3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUM Y4e€OHOIO MCCIEIOBAaHUSA, COOMpATh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHUS, CIEAYs MPEMIOKECHHOMY IUIAHY,
(GuKcHpoBaTh Ppe3yibTAThl IMOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BHJIE PEJIOKEHHBIX TaOIUI] U Ipa)UKOB, A€71aTh BHIBO/IbI

10 pe3yJibTaTaM HCCIe0BaHus

1.12

MPOBOANTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BENUYMH, CIEAys
MPEUIOKEHHOW MHCTPYKITUU: TPU BBITTOJIHEHUU M3MEPEHUN COOMpaTh
JKCIIEPUMEHTAIbHYI0 YCTaHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU

BCJIMYNHBI

1.13

CO6J'IIOI[8.TB npaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NpUOOPOB U TEXHUUECKUX
YCTPOWCTB, XapaKTepU30BaTb IPUHLMUIIBI JEHCTBHUS HW3YYEHHBIX
OpuOOpPOB M TEXHWYECKUX YCTPOWCTB C IOMOINBIO HX OINUCAHMS,
UCTIONB3Yysl 3HAHMSA O CBOMCTBaX (U3MYECKUX SBJICHUH U

HeO6XOI[I/IMBIe (bHSquCKHe 3daKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)




NPaKTUYECKOTO UCIOJIb30BaHUs (PU3NUECKUX 3HAHUN B MOBCEIHEBHON
KU3HU I oOecrnedeHus Oe30MacHOCTH TMpU  OOpallleHuu ¢
npudopaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHHSI 3JIOPOBBS U

COONIIOJICHUsI HOPM DKOJIOTMUYECKOTO TIOBEACHUS B OKpY’Karollen

cpene

1.16

OCYLIECTBIISATh OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M MyTEM CpaBHEHHS PA3JIMYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OpMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM

MOET OBITh HEOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH yueOHBIX 3a1aHUI
HAy4YHONIONYJISIPHYIO  JUTEepaTypy  (usmueckoro  cojepkaHus,
CIIpaBOYHBIE MaTEpHallbl, pecypcbl ceth MHTepHeT, BiageTh
npuéMaMy KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3zoBaHus WH(OpMaLUn

U3 OJIHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHbIE U YCTHBIE COOOILIEHUS
Ha OCHOBe 2 — 3 UCTOYHUKOB uHpopManuu (PU3HUECKOrO
COJIep’KaHus, B TOM 4YHCJe IyOJUMYHO JeslaTh KPAaTKHE COOOILEHUs O
pesyjbTaTtax MPOEKTOB WM Y4YeOHBIX HCCICAOBAHUM, INPH 3TOM
IPAMOTHO HCIIOJIB30BaTh W3YYEHHBIM NOHATHUHHBIM anmapar Kypca

(I)I/I?»I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAaHUM paclpeaensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJayaMH,
CJIEINTHh 32 BBINOJHCHWEM IUIAHA JIEWCTBHM, AJE€KBAaTHO OLICHMBATh
COOCTBEHHBIH BKJIaJ B JEATEIbHOCTh TIPYMIBI, BBICTpaUBaTh
KOMMYHHKaTUBHOE B3aUMOJICHICTBHE, YUYUTBIBASI MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kox
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus

1.1

HCIIOJb30BaTh MMOHATHA

1.2

pasiindaTth ABJICHUA IO OIHMCAHHWIO HMX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/ILICCKoe SAIBJICHHUC




1.3

pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (M3NYECKUX SBJICHUN B
OKpY’XarolleM MUpe, B TOM 4Hclie (U3NYEeCcKHe SBJICHUS B MPHUPOJE,
IpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKK) GUZUYECKUX SBJICHUN

1.4

ONHKCBHIBATh HW3yYEHHBIE CBOWCTBA Tel W (U3WYECKHE SBICHHS,
UCHONB3YSl (PU3MUECKHE BEIUYMHBI, MpPU OMNHCAHUU MPABUIBHO
TPaKTOBaThb  (DU3MYECKMH  CMBICI  HUCIOJNb3YEMBIX  BEJIMYUH,
0003HaYeHUSI ¥ €AUHULIBI (PU3MUECKUX BEJTMYHMH, HAXOIUTH (POPMYJIBI,
CBSI3bIBAIOIME JIaHHYIO (U3HYECKYI0 BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMHU, CTPOUTHh  TIpadUKM  HU3YUYEHHBIX  3aBUCUMOCTEN

(I)I/I3I/I‘{eCKI/IX BCINYNH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3HUYECKUE SBJICHHUS W TMPOIECCHI,
UCIIONb3ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
GOpMYyTUPOBKY 3aKOHAa H 3alUChIBaTh €ro0  MaTeMaTHYEeCKOe

BBIPAXKCHUC

1.6

O00BACHATH (PU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CUTyalud [PaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1
— 2 JIOTMYECKUX IAaroB C MOMOIIBIO | — 2 HM3y4yeHHBIX CBOICTBa

busnyecKux sBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbIe 3a1auu B 2 — 3 NEUCTBUS, MCHOJb3Yys 3aKOHBI U
dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 33/1a4¥l 3alIUCBhIBaTh KPATKOE YCIOBUE, BBISBIATH HEJTOCTATOK
JAHHBIX Ui PEUIeHHs 3a]add, BBIOMpPATh 3aKOHBI M (OPMYJIBI,
HEOOXOoUMBbIE Uil €€ pelleHus, MPOBOAUTH PacuéThl U CPaBHUBATH
MOJTyYeHHOE 3HAaYeHWEe (HU3UYEeCKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMHA

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PELIUTh MHpPU IOMOIIH
(bU3UUECKUX METOJI0B, UCIIONb3Ys ONMCAHUE UCCIICT0OBaHMS, BBIICNIATh
IIPOBEPSIEMOE TPEAION0KEHUE, OLEHUBATh IMPABWIBHOCTH IOPsIKa

MMPOBCACHUA UCCIICIOBAHUS, JCJIaTh BHIBOAbI

1.9

NPOBOJIUTH OMNBITBI 1O HAOMIONEHUIO (U3WYECKUX SBICHUN WIH
busznyeckux  cBOWcTB  Ted:  (GOpPMYyIHMPOBATH  MPOBEpPSEMBIC
IOPEIIONIOKEHNs, coOupaTb  YCTAaHOBKY W3  NPEJIOKEHHOIO

O60py,HOBaHI/I$I, OIMIKCBIBATHh X0/ OIIbITa U q)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIIOJIHATE IPAMBIC H3MCPCHUA C HCIOJB30BAHHEM aAHAJIOI'OBBIX




npruOOPOB U 1aTYUKOB (PU3NUECKUX BETUYNH, CPABHUBATDH PE3YJIbTAThI

HU3MEPEHHI ¢ YIETOM 3a/TaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  WCCIEAOBAaHHWE 3aBUCUMOCTH  OAHOW  (pusmueckoi
BEJIMYMHBI OT JPYroll C HCIOJb30BAHHEM TMPAMBIX H3MEPECHUI:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJHSATH
W3MEpPEHMsI, CJleays  TpPEIJOoKCeHHOMY IUIaHy, (UKCHpOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHJE TaOIMUI] U TpadUKOB,

ACJIaTh BBIBOAKLI 11O PE3yJIbTaTaM UCCICAOBaHUA

1.12

OPOBOJUTH  KOCBEHHbIE  U3MEpEHUs  (PU3MYECKUX  BEJIMYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUU, M BBIYUCIATH 3HAuYCHUE

BCJIMYNHBI

1.13

CO6J'IIOIL3.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYTI0BaHUEM

1.14

XapaKTepu30oBaTh MNPUHIUMbBI JIEHCTBUA HU3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHMS, HCIONb3YS
3HaHUS O CBOMCTBaX (U3UUECKUX SBICHUA U HEO0OXOAMMBIE

¢buznyeckue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTbIC TCXHUYCCKUC yCTpOfICTBEl U U3MCPUTCIIbHBIC
HpI/I60pI>I IIo CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUICCKUX Lerell ¢ IocIeaoBaTelIbHBIM U napaJljICJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOJUTH TpUMEPHl (HAXOOUTh MHQOpPMAIMIO O IpUMepax)
MPAKTHYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HU i oOecrieueHHss OE30MacHOCTH TMpH  OOpaleHUH ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 37I0POBbS U
COONIIOJICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKpY’KalOMIeH

cpene

1.17

OCYIICCTBIISATH MOUCK HHPOPMAIK (PU3HUECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HMCTOYHUKOB BBIICIATh HH(DOpPMAIHIO, KOTOpas

ABJIACTCA HpOTHBOpe‘II/IBOﬁ WJIM MOXKET OBITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IPpHU  BBIIIOJIHCHUHN y‘Ie6HI>IX 3aI[aHI/II>'I HAay4YHO-
MNOIIYJIAPpHYIO JIUTEPATYpPY (bHSI/I‘leCKOl"O COACPIKaHUA, CIIPABOYHBIC

Marepualibl, pecypcbl cetu MHTepHeT; BiageTrb NpuUEMaMu




KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHus MHPOPMALIUN U3 OJIHOU

3HAKOBOW CHUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS,
0000m1asi MHPOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (HHU3UIECKOTO
COJIEp)KaHUsl, B TOM YHCIe MyOJIMYHO NPEACTABNISTH PE3yIbTaThI
MPOEKTHON WJIM HWCCIICIOBATEIILCKON  JIEATEIIBHOCTH, TIPH 3TOM
IPaMOTHO HCIOJB30BaTh W3YYCHHBIM MOHSATUIHBIA ammapar Kypca

(bu3KKH, CONMPOBOKIATH BHICTYIIEHUE MPE3eHTallue

1.20

MPU BHITIOJTHEHUH YY€OHBIX MPOEKTOB M MCCIEIOBAHUMN (PU3MUECKHX
MIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B TPYyMIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CIEAWTh 32 BBINOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJeKBaTHO  OLECHHUBATH
COOCTBEHHBI BKJAJ B JAEATEIbHOCTh TPYMIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE€  B3aWMOJICUCTBHE,  NPOSIBISAA  TOTOBHOCTh

pa3pemats KOHQIUKTHI

9 KUIIACC

Kox
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJILHOM NMPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus

1.1

HCIIOJIB30BaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinydaTtb ABJICHUA IO OIHMCAHHMIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/ILIGCKOG SIBJICHUC

1.3

pacrno3HaBaTh IPOSIBIIEHHE M3YYCHHBIX (PU3MUYECKUX SBJICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHucCie (U3NUECKUE SBICHUS B MPUPO/E,
IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3aj7lauyy B Y4eOHYIO, BBLACIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) GUBUUECKUX SBICHUN

1.4

ONMCHIBATh H3YYEHHbIE CBONCTBA Tel M (U3MYECKUE SIBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH OMHCAHUM TPaBHIBHO
TPakTOBaThb  (PU3MYECKUI  CMBICI  MCIOJNB3YyEMBIX  BEJIMYHH,
0003HaYEHHS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOMTh  TIpauKM  U3YyYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BETUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILICCKI/IC SABJICHUA W IIPOLICCCHI,




UCIIONb3ysl HW3YYCHHBIE 3aKOHbI, IPU OTOM JaBaTb CIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3alMChIBaTh €r0  MaTeMaTHYEeCKOe

BBIPAXKCHUC

1.6

O00BACHATH (PU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CUTyalud IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX ILAaroB C MOMOIIBIO 2 — 3 M3yUYEHHBIX CBOMICTBa

buznyecKux sBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3aJa4yM (OMMparoIluecss Ha cuctemy u3 2 — 3
YpaBHEHUI), HCIONB3Yysl 3aKOHbI U  (OPMYJIbl, CBSA3BIBAIOIINE
¢u3uueckue BENMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUS 3aJadu
3aMMchbiBaTh KPAaTKO€ YCIOBHE, BBIABIATH HEIOCTAIOLIUE MU
U30BITOYHBIC JIaHHBIE, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
JUISL pELeHUsl, MPOBOAUTHh PACYETHl M OLIEHHWBATH PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAUCHU (I)I/I3I/I‘ICCKOI>'I BCJIIMYMHBI

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PELIMTh HpU IOMOIIA
(bHU3MYECKUX METOAOB, MCHOJIb3Ys OMUCAHHE HUCCIIECIOBAHMS, BBIICIAThH
IIPOBEPSIEMOE MPEANONIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSIKA
IIPOBEJCHMS MCCIENOBaHUs, JelaTb BBIBOAbL, HHTEPIPETUPOBATH

pe3yJibTaThl HAOIIOJICHHIA U OTILITOB

1.9

MPOBOAMUTH OMBITHl IO HAOMIONEHUI0 (PU3NYECKUX SBICHUNA WU
(¢u3NYECKUX CBOMCTB TEJI: CAaMOCTOSITENIbHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTathl, GOpPMYIHPOBATH BHIBOBI

1.10

OPOBOIUTH IpPH HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEpEHUil,
OIIpelieTIsisl CpefHee 3HaueHHWEe H3MepsieMol BennunHbl ((PoxycHOe
paccrosiHue coOuparoieil JTUH3bI), 000CHOBBIBATH BBIOOp crmocoba

u3MepeHus (M3MEPHUTEIBHOTO MPHOopa)

1.11

MMPpOBOAUTHL HCCICAOBAHHC 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINYHNH C
HCIIOJIb30BAHUCM TMPAMBIX H3M€p6HHfII IUIaHUPOBATh HUCCIICAOBAHUC,
CaMOCTOATCIBHO C06I/IpaTb YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAaThI
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH B BHIC Ta6J'II/ILII/I

I‘pa(bI/IKOB, ACJIaTh BbIBOABI 110 pE3YyJIibTaTaM UCCIICAOBAHU

1.12

IMPOBOAUTD KOCBCHHBIC HU3MCPCHUMA (1)I/ISI/III€CKI/IX BCJIIMYHNH:
IJIAaHUPOBATb U3MCPCHH, CO6I/IpaTL IKCIICPUMCHTAJIbHYIO YCTAHOBKY

U BBIIOJHATE W3MEPEHUs, CIeAys MPEeMIOKEHHONM WHCTPYKLUH,




BBIUUCJIATH 3HAYCHHUC BCIWYHWHBI W AHAJIM3HUPOBATH TIOJYUCHHBIC

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIOIL3.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

pa3inyaTth OCHOBHBIE MPHU3HAKM M3YYEHHBIX (DU3NYECKHX MOJETeH:
MaTepuagbHas TOUKa, a0COJIOTHO TBEPJIOE TEJIO, TOUEUHbII UCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZACJIb aTOMHOTI'O AApa

1.15

XapakTepu3oBaTh MPUHIUNBI JEHCTBUA W3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OINMCAHMS, HCIONb3YS
3HaHUS O CBOWCTBaX (PU3UYECKUX SABICHUA U HEOOXOAMMBIE

¢buznyecknue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMATUYHBIE pPUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLECCOB MPHU PEIICHUH Yy4eOHO-NPaKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKase U coOuparomieit JIMH3e

1.17

OPUBOJUTH MpUMEPHl (HAXOOUTh HHQOpPMAIMIO O IpUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HU I oOecriedyeHus Oe30MacHOCTH MpU  OOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHHUSI 3[IOPOBBS U

COONIIOJICHUsI HOPM DKOJIOIMUYECKOTO TIOBEACHUS B OKpY’Karollen

cpene

1.18

OCYIIECTBIISATH MOUCK HH(POpMAIK GU3NIECKOTO COJCPKAHUS B CETH
WHTepHeT, caMocTOsATeNbHO (GOpMYIHpYys MOMCKOBBIA  3ampoc,
HaXOAWTh IyTH  ONpPENEIEHHUS  JOCTOBEPHOCTH  MOJIYYEHHOMU
UHPOPMALIMUM HAa OCHOBE HMEIOIIMXCS 3HAHUH W JOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIONb30BaTh TMPU  BBIOJHEHMHM Y4YeOHBIX 3aJaHUN  Hay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3UUECKOTO COACP)KaHHs, CHpPaBOYHBIC
MaTepuainsl, pecypchl ceTh HTepHeT;, BiageTh npuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOM CHCTEMBI B APYyTryro

1.20

CO31aBaThb COOCTBEHHBIE IHChbMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBC I/IH(bOpMaI_[I/II/I N3 HCCKOJIBKHMX HCTOYHHKOB (I)I/ISI/I‘ICCKOFO

CoJlepKaHusl, MyOJIMYHO NPEJCTABIATH PE3YJIbTaThl MPOEKTHOW WU




HCCHGHOB&TCHLCKOﬁ JACATCIIbHOCTH, npu 3TOM Ir'paMOTHO
WCTIOJb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjesna
GU3MKK W COMPOBOXIATh BBHICTYIUICHHE TPE3CHTAIUEH ¢ y4EéToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

MPYU BBITIOJTHEHUH YY€OHBIX MPOEKTOB M MCCIEIOBAHUHN (PU3MUECKHIX
MIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B TPYyMIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CIEAWTh 32 BBINOJHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, AaJeKBaTHO  OLECHHUBATH
COOCTBEHHBI BKJAJ B JACATENBHOCTh TPYMIBI, BHICTPAaUBATh
KOMMYHUKAaTUBHOE€  B3aWMOJICUCTBHE,  NPOSIBISAA  TOTOBHOCTh

pa3pemiats KOHQIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kox
pasnen
a

Kon
JIeMEHTAa

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIETO MHUPA

1.1

®uzuka — Hayka O npupozae. SBIEHHS NPUPOIBI.
Du3nyecKue  SBJICHUA: MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBECTOBBIC, 3BYKOBBIC

1.2

Oduznuecknue BeNWYHHBL. VI3MepeHune  (U3HUECKUX
BenmuuuH.  ®usmueckue  npubopel.  [lorpemHocTh

H3MepeHHI>i. MC)KI[YHapO,ZLHa}I CUCTEMA CAMHUIL

1.3

EcrecTBeHHOHAy4HBIH METOJA TO3HAHUSA: HAOIIOJCHUE,
IIOCTAaHOBKA HAYyYHOI'O BOIIPOCA, BBIIABUXEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHCHHE

HaGHIO,[[aeMOFO SABJICHUA

1.4

Onucanue pU3NYIECKUX SBJICHUN C TIOMOIIBIO MOJIeTIeH

1.5

[TpakTyeckue paboOTHI:

###Par###l3mepeHne pacCTOSHUN.
#H#Par#Ht#l13Mepenne o0bEMa SKUIKOCTH M TBEPIOTO
Tena.

#H#HParf##O1penencHre pa3MepoB MajbIX Tell.
##HPar#H##l3mMepenne  TeMmreparypsl NpuU  [IOMOILU

KUIKOCTHOT'O TCPMOMETPA U JaTUUKA TEMIICPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEILIECTBA

2.1

H###Par###CTpoeHune BeuecTBa: aTOMbl U MOJIEKYJIbI, UX
pasMmepbl.  OMNBITBI,  JIOKa3bIBAIONIME  JIUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

###Par##Ht]lBmokenne  dactui;  BemecTBa.  CBs3b
CKOPOCTH  JIBUKCHHSI  YaCTHI[ C  TEMIIEPaTypOH.

BpoyHoBckoe nBmxenue, mudy3us

23

BSaI/IMO,I[CI‘/’ICTBI/Ie YacTHLl BCIICCTBA: IIPUTSXKCHHUC U

OTTAJIKUBAHUC




24

HH#H#Parf##ArperaTHple COCTOSIHMSI BELLIECTBA: CTPOCHUE
ra3oB, YXUJIKOCTEH M TBEPABIX (KPUCTAJUIMYCCKHUX) TEIN.
B3auMocBs3p MeXJly CBOWCTBAaMM BEIIECTB B pa3HBIX

arperaTHbIX COCTOAHHAX W HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
2.6 [TpakTuyeckue paboOTHI:

##HPar###0OLenka quameTpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHuEM (poTorpaduil).

#H#HPart##OneITel 10 HAOMIOAEHUIO  TEIUIOBOTO
pacuIMpeHust ra3os.

HH#HPartH##0nbITl 10 OOHAPYKEHUIO JCHCTBHSI CHII

MOJICKYJISIPHOI'O IMMPUTAKCHU A

JIBVDKEHUE U B3AUMO/JIEVICTBUE TEJI

3.1 MexaHn4deckoe JIBDKCHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JBWKCHHE

3.2 HH#HParf##CKOpOCTb. Cpennsia CKOPOCTh pu
HEpPaBHOMEPHOM JIBIDKEHUHU. Pacdér myTh W BpeMeHHu
JIBHOKCHUS

3.3 SABnenue wHepnuu. 3aKoH WHEpIUHU. B3aumopeiicTBue
TeN KaK MPUYMHA U3MEHEHHs] CKOPOCTH JIBUKCHHS TEI.
Macca kak Mepa HHEPTHOCTH Teja

34 #i#HPart#H#I InorHOCT, BemiecTBa. CBSA3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B ¢IMHUIIC 00BEMA BEIIeCcTBa

3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
MOMOIIBIO AUHAMOMETPA

3.7 ###HPartHHSIBnene TATOTCHHS U cumiia TshkecTu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tena. HeBecomocTh

3.8 Cuna tpenusa. TpeHue CKONBKEHHS W TPEHUE TOKOS.
Tpenue B mpupoje U TEXHUKE

3.9 #HHHPar###CrioxkeHue CuJ, HANpPaBICHHBIX IO OJHOMN
npsiMoil. PaBHoAeiCTByOIIas CUl

3.10 [IpakTuueckue padbOTHI:

OnpeﬂeneHI/Ie CKOPOCTH  PABHOMCPHOI'O  ABUIKCHUS

(mapuka B JKHJOKOCTH, MOJENTH  DJIEKTPUUECKOTO




aBTomMoOMIIE u Tak jganee). OmpeneneHue cpemHei
CKOPOCTH CKOJIBKCHHsSI Opycka WIM IIapuka TIo
HaKJIOHHOM  1wuiockocTu. OmpeneneHue  IIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIIHAE
3aBUCHMOCTh pacTsoKeHus (aedopmanuu) mpy>KUHBI OT
MPWIOXKEHHON Cwibl. ONBITB, JAEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIbl TPEHUSI CKOJIBXKEHHUsI OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11 dusnuecKue SBICHUSA B MPUPOJE: NPUMEPHI IBUKECHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B ’KMBOM M HEKMBOM MPUPOAE,
JEWCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHnueckue yCTporuCcTBa: TMHAMOMETD, MOJIIUITHUKA

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Hasnenue TtBEpaoro Tena. CrnocoObl YMEHBUICHHS U
yYBEJIMYCHUS 1aBIICHUS

4.2 JlaBnenue rasza. 3aBHCUMOCTbH JaBJICHUS raza oT 00bEMa,
TEeMIIEPATypPhI

4.3 [lepenava maBienust TBEPABIMU TEJIAMHU, KUIKOCTIMH U
razamu. 3akoH [lackans. [THeBMaTH4ecKre MalTuHbI

4.4 3aBUCUMOCTh  JaBJIGHUS JKUAKOCTH OT  T[JIyOHHBI.
I'mapocratnyeckuit napagokc. CooOIaromecs cocyabl.
I'unpaBnnyeckrne MEXaHU3Mbl

4.5 Atmocdepa 3emnu 1 atMmocepHoe naBneHue. IlpuunHel
CYILIECTBOBAHUS BO3AYIIHOW 000yI04kK 3emiau. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJl YDOBHEM MODSI

4.6 N3mepenue atMmocdepnoro npaenenus. [Ipubopsl ans
M3MEpeHust aTMOC(EpPHOTO TaBICHHUS

4.7 JlelicTBue KUAKOCTH M Ta3a Ha MOTPYyKEHHOE B HUX
Teno. BreiTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena

4.8 [InaBanue ten. BoznyxomnaBanue

4.9 [IpakTrueckue pabOThI:

HccnenoBanne 3aBUCUMOCTM Beca Tejla B BOAE OT
o0béMa MOTpyKEHHOM B KUAKOCTh 4YacTh Tela.

Onpenenenre BbITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH Ha




TENO,  INOrpykéHHoe B Kuakocte.  IIposepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHIIbI, JIEUCTBYIOIICH
Ha TeJ0 B JKUIKOCTH, OT Macchkl Tena. OIBITH,
JEMOHCTPUPYIOIINE  3aBUCHUMOCTh  BBITAJIKHUBAIOIICH
CWJIBI, IEHCTBYIOIIEH HAa TENO B XKUAKOCTHU, OT 00BEMA
MOTPYKEHHOW B KUIKOCTh YaCTH Tejla U OT IJIOTHOCTH
JKUIKOCTH. Konctpyuposanue apeomerpa 15030

KOHCTPYUPOBaHHE  JIOAKM U  OINpelelneHue e

Ipy30I0AbEMHOCTH

4.10 ®usznueckue  SABICHUS B NPUPOJE:  BIUSHHE
aTMOC(EpHOr0  JaBJIEHUs] HAa JKUBOW  OpPraHU3M,
TJIaBaHUE PHIO

4.11 TexHUYecKHue YCTPOHCTBA: COOOMIAIOMIMECS COCYIbI,

YCTPOICTBO BOJONPOBOJA, THMJPABIUYECKUN Ipecc,
MaHOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIHOCTb, SHEPI' A

5.1 Mexanudeckas pabora

52 MexaHnudeckass MOIITHOCTb

5.3 [Ipocteie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHAS
I10cKoCTh. [IpaBuio paBHOBecHs ppluara

54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 00Ky

5.5 «3on0Toe  mpaBwio»  MexaHuku.  Koaddumumenrt
10JIE3HOTO necTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprust

5.8 [lonHas mexaHudeckas SHEprusi. 3aKOH M3MEHEHUS U
COXPAHEHHUSI MEXaHUYECKOM dHEPTUn

5.9 [IpakTuueckue padbOTHI:
##HPartH##OnpeneneHe palbOThl CUJIBI TPEHUS TPU
pPaBHOMEpPHOM JBI)KEHHUU Te€Ja IO TOPU30HTaIbHOU
nosepxHoctu. MccnenoBaHue yclIOBHM  paBHOBECHUS
ppuara. M3mepenne KIIJI HakIOHHOM IUIOCKOCTH.
N3y4eHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON YHEPIUU

5.10 @usnueckue SBICHUS B INPUPOJAE: pbIYarn B TeEIE




4eJI0BEKa
5.11 TexHudeckne yCTpOWCTBA: pblYar, IOABMKHBIM U
HETOBIKHBIA OJIOKH, HAKIIOHHAS IIOCKOCTh, IMPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
pazaen 3J1eMeHTa
a
6 TEIJIOBBIE ABJIEHUA
6.1 OcCHOBHBIE  TOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUU CTPOEHMs BellecTBa. Macca U pa3sMmepbl
MoJsieKyld.  ONbITBI, TMOATBEPXKAAIOIINE  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.2 Mopnenn  TBEpAOTO, KUAKOTO M razo00pa3zHOro
cocTosHMH BemiecTBa. Kpucramanueckue u amMopgHbIe
Tena
6.3 OObsicHEeHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
HAa OCHOBE TMOJOXEHHUH MOJNEKYIIPHOKUHETUYECKOU
TEeopun
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TermoBoe pacuiupeHue U coxaTue
6.6 Temnepatypa. CBs3pb TeMIepaTrypbl CO CKOPOCTBIO
TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sneprusa. CnocoObl U3MEHEHUS! BHYTPEHHEN
SHEPTUU: TeIIonepeaaya U CoBepIleHnue paboThl
6.8 Bunel teronepenayn: TErIONPOBOAHOCTh, KOHBEKIIHS,
U3IIyYeHUE
6.9 KonnuectBo  TemnoTel.  YaenbHass — TEIUIOEMKOCTb
BElIeCTBa
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHUE
TEIJIOBOro Oananca
6.11 [1naBneHue u oTBEpIEBaHNE KPUCTAIIINYECKUX BEILIECTB.




YI[GJIBHEUI TCIJI0TA I1IJ1aBJICHUA

6.12 [TapooOpazoBanue u  koHaeHcauus. Mcnapenwue.
Kunenune. VYaenpHas Temnora  mapooOpa3oBaHMUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHHUSI OT aTMOC(hepHOro
JIaBJICHUS

6.13 BnaxnocTs Bo3tyxa

6.14 DHeprus ToIIuBa. Y ieibHasi TEII0Ta CrOPaHUs

6.15 [Tpuniuner  pabotel  TeroBbix — aurareneid  KITJI
TEIUIOBOTO ABHUrarens. TeroBble IBUraTelld U 3aluTa
OKpYXKaroIle Cpeasbl

6.16 3aKOH COXpaHEeHMsI U MPEBPALLEHHUS SHEPTUH B TEILIIOBBIX
mporeccax

6.17 [IpakTuyeckue paboOTHI:

HH#HPar###OnbITel IO 0OHAPY)KEHUIO JCWCTBUS CHII
MOJIEKYJISIPHOTO MPUTSIKEHHUS.

#H##HPar###0OnbITBl 10 BBIPAIMBAHUIO  KPHUCTAJIOB
MOBAapPEHHOM COJIM WIIU caxapa.

HH#HHPar#H##ONBITEL  TO  HAOMIOJIEHUIO  TETUIOBOTO
pacIIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEN.
###Par###OnpeneneHre naBieHUs BO3ayXa B OalljloHE
HITMPUIIA.

H#HPar#H##ONbITEl, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh
JaBJICHMUsI BO3JyXa OT €ro o0bEéMa M HarpeBaHHs WU
OXJIQKICHUSI.

###Par###1IpoBepka runoTe3bl JIMHEWHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTPEHHEHN
SHEPrUU TeNa B pe3ylbTaTe TeIuionepenadyu u pabdoThbl
BHEILIHUX CHUII.

#i#HtPar#H#H#llccnenoBanue sBIEHUS TEIUIOOOMEHA IpHU
CMEIIMBAHUM XOJOJAHON U TOpsYEH BOJIBI.
#H##Par##H#Onpenenenue KOJIMUECTBA TEIIOTHI,

MOJyYEHHOTO BOJIOW TpPH TEIUNIOOOMEHE C HarpeThiM




METATMYECKUM [IUITUHAPOM.
###Par###Onpenenenue  yJIeabHOM — TETUIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue npouecca HCapeHus.
###Par###Onpenenene  OTHOCUTEIBHOM  BIAXXHOCTH
BO3IyXa.

###Par###Onpenenenne yaeaIbHON TEIJIOTHI TUIABIICHUS

JbJA.

6.18 ®usnueckue SABIEHUA B IMPUPOAE: IOBEPXHOCTHOE
HaTSDKEHWE M KallWUIApHBbIE SIBICHUS B IPUPOJE,
KpHCTaJlIbl B pUpoe, uinydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa,
UHEs, CHEra.

6.19 TexHuyeckue  ycTpoWcTBa:  KaNWUISAPbL, HPUMEpPHI

UCIIOJIb30BaHUSl KPHUCTAJUIOB, JKUIKOCTHBIN TEPMOMETD,
JaTYUK TEMIIEpaTyphl, TEpPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. J[Ba poaa 3JIeKTpUYeCcKuX 3apsJioB

7.2 B3aumoneiictBue 3apspkeHHbIX Teln. 3akoH  Kysona
(3aBHCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsSHKEHHBIX TEJ OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKIY TEIaMN)

7.3 OnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUUECKOTO
nosist. [IpuHIMI Cynepno3uuuy SJIEKTPUUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenu »snexkTpuyeckux 3apsaoB. JIEMEHTapHbII
anekTpudeckuit 3apsaa. Ctpoenue atoma. [IpoBoaHuku u
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

7.6 ONeKTpuueckuid  TOK.  YCIOBHSL  CYLIECTBOBAHHUSA
3JIEKTPUYECKOTO TOKA. MICTOUHHMKHM OCTOSIHHOTO TOKa

7.7 HevictBus 3IIEKTPAYECKOTO TOKa (TeruoBoe,

XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B




KHUOIKOCTAX U Ira3dax

7.8 Onekrpuueckas uenb. Cuia Toka. OJEKTPUYECKOE
HanpsOKEeHUe

7.9 ConpoTtuBieHue MPOBOJHUKA. VneapHOE
COINPOTHBIICHUE BEIIECTBA

7.10 3akon Oma 1Jig y4acTka 1enu

7.11 [TocnenoBarennbHOE W TapalieNIbHOE  COCIMHEHHUE
IIPOBOJHHUKOB

7.12 PaGota M MOIIHOCTH 3JIEKTPUYECKOIO TOKa. 3aKOH
Hxoyins — Jlenua

7.13 DOneKTpuueckue Lenu U TOTPEOUTENH AJIEKTPUUYECKOU
sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 ITocTrostHHbIE MarHuThl. B3auMozpelcTBUE MOCTOSHHBIX
MarHuToB

7.15 MaruutHoe mnosje. MarHutHoe noje 3eMiIu U €ero
3HA4YCHME [UIsl )KU3HU Ha 3eMIie

7.16 OmneiT Opcrena. MarauTHoe NoOJI€ ANEKTPUYECKOTO TOKA.
[IpumeHeHue MeKTPOMarHuToB B TEXHUKE

7.17 JleficTBHe MarHMTHOrO TOJs HA NIPOBOJHUK C TOKOM.
DNEeKTpPOABUTaTENb MOCTOSIHHOIO TOKa. Mcmonb3oBanue
JJIEKTPO/BUraTeNIed B TEXHUUYECKHUX YCTPOMCTBAX M Ha
TpaHCIIOpTE

7.18 Oneitel  @apagnes.  SIBieHue  AIEKTPOMAarHUTHOM
uHaykiuu. [Ipaswio Jlenna

7.19 DneKTporeHepaTop. Crioco6b1 MOJIyYCHUS
JNEKTPUYECKOM  BHEPrUU.  OJEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHU

7.20 [IpakTuueckue pabOTHI:

OnbITHl O HAOMIOAEHUIO ANEKTPU3ALMU TeJl UHIAYKLIUEH
U IIPU COIIPUKOCHOBEHHUMU.

HccnenoBanue JeHCTBHS  DIIEKTPUYECKOrO TIOJsA  HA
HPOBOJHUKH U AUIIEKTPHUKH.

COopka M mnpoBepka pabOTHl 3JIEKTPUUECKOM Lenu

IIOCTOAHHOI'O TOKA.




W3mepenue u peryinupoBaHue CUiIbl TOKA.

W3mepenue u peryinrpoBaHUe HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT CONPOTHBIICHUS PE3UCTOPA U HANPSIKECHUS
Ha pe3UCTOpE.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JEKTPUYECKOTO0 COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUINHBI, TUIOLIA/Id TIONEPEYHOT0 CEYEeHUsI U MaTepuania.
[IpoBepka TmpaBwiia CJHOXEHUS HANpSOHKEHUM NpU
NOCJIEIOBATEIbHOM ~ COECIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A1 CUJIBI TOKa MPH MapajljieIbHOM
coeMHEeHUN  pe3uctopoB.  Ompenenenue  pabOThHI
JEKTPUYECKOTO TOKA, HAYLIETO YEpe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — 3JEKTPUUYECKOTO  TOKa,
BBIJIETIsIEMOM Ha pe3uctope. MccnenoBanre 3aBUCUMOCTH
CWJIBl TOKa, UIYLIETO Yepe3 JAMIIOUKYy, OT HaNpsDKEHUS
Ha HEH. Onpenenenne KILJ HarpeBaTeIs.
HccnenoBanue MarHMTHOTO B3aMMOJIEHCTBUS
MOCTOSIHHBIX MAarHuToB. lM3yueHue MarHMTHOTO IOJIs
IOCTOSIHHBIX MAarHUTOB MpPU UX OOBEAVUHEHUH U
pasnenenuun. MccnenoBanue ANEHCTBHUS AJIEKTPUYECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnbITsl,
JNEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI
B3aUMOJICHCTBHS KAaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBleHMs TOKa B KaTymike. l3yuenue

I[QﬁCTBHH MAarouTHOIO II0Jid Ha HNPOBOJHUK C TOKOM.

KoncrpyupoBanue u N3y4YeHue paboThl
3JIEKTPOJIBUTATEIISL. N3zmepenne KITA
3JIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HCCJICIOBAHUIO ABJICHHUA 3JICKTpOMAr HUTHOM HHAYKIUHU:
HCCICIOBAaHUC W3MCHCHHI 3HAUYCHUS H HaITpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusznyeckue SBICHUS B npupoac: OSICKTPHUUYCCKUC

SABICHUST B  aTMocdepe,  AIEKTPHUUECTBO  HKHUBBIX




OpPraHU3MOB, MAarHUTHOE TOJe 3eMiu, Apei( MOoICoB,
pOJIb MAarHUTHOTO TOJISL JJIS KU3HHU Ha 3emiie, TOJIIPHOE

CHSHUE

7.22

TexHuueckue yCTpoMCTBa: 3JIEKTPOCKOIN, aMIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK DIEKTPUUECKONW DHEPIHH,
AIIEKTPOOCBETUTENbHBIE ~ MPHOOPBI,  HarpeBaTeJIbHBIE
AEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAaHUTENH, HIEKTPOMArHUT, 3JIEKTPOABUraTENb

IMMOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon Konx snemenra [IpoBepsiembie 271EMEHTBI COAEPIKAHMS
pasznen
a
8 MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanndeckoe ABWKEHHE. MarepuanbHas —TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE

8.4 ###Par###HepaBHOMEpHOE MPAMOIUHEHHOE JIBIKCHHE.
CpenHsiss W MIHOBEHHass CKOpPOCTb Tela IIpH
HEpPaBHOMEPHOM JIBUKEHHUH

8.5 YckopeHue. PaBHOyCKOpeHHOE IPSIMOJIMHEWHOE
JIBUKEHHE

8.6 #H#HPar###CBobogHoe magenue. OnbITh [anunes

8.7 #Hi#HPar#H##PaBHOMEpHOE JIBKEHHE IO OKPYKHOCTH.
Ilepuon m yacrora obOpamienus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe

8.8 IIepsbiii 3axk0oH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertuii 3akon HeroToHa

8.11 H#HParfH#H#] [puHIMI cyneprno3niuy Ui

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 H##HParfH##Cunna  TpeHMs: CHJla TPEHMSI CKOJIbKEHMUS,




CuJia TPpCHUS IMMOKOs, APpYTHUC BUABI TPCHUSA

8.14 #H#Par#H##Cuia  TSDKECTH M 3aKOH  BCEMHPHOTO
TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS

8.15 JBmwxenne tuianer  Bokpyr  Comnma.  Ilepsas
KoCcMUYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku

8.16 PaBHOBecue MaTepuanbHONU TOYKH. AOCOTIOTHO TBEPIOE
TENO

8.17 ###Par###PaBHoBecue TBEPAOTO Tea C 3aKPEIUIEHHOU
ocblo BpateHus. MomeHT cuibl. LleHTp TsbxecTn

8.18 Nmnynec Tena. U3menenne nMiynsca. Mmmynbe cuitbl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 HiHPar#HH#PeakTBHOE ABM)KEHUE

8.21 Mexanunueckast paboTa ¥ MOLTHOCTb

8.22 PabGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEpPruu u paboThl

8.23 [loTenumanpHass dSHeprus Teja, IOAHATOIO  Haj
IIOBEPXHOCTBHIO 3eMIIH

8.24 [loTenuuanbHas 3HEPTUs CKATON IPYKUHbI

8.25 ###Par###Kunetnueckass  sHeprus.  Teopema o
KMHETUYECKON SHEPrUu

8.26 Hi#HParf##3aKoH COXpaHEHUS MEXaHUYECKOW YHEPTUU

8.27 [IpakTuueckue padbOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJIbXKEHHUS Opycka
WIA JBIKEHHS INapuKa 10 HAKIOHHON IJIOCKOCTH.
Omnpenenennue yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM
NIBIDKECHHU 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEMEHH MpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUH 0e3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanmne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBKEHUS
OT CWIbl HOpMaNbHOro namieHus. Omnpenenenue
koddduimeHTa TpeHus CcKoibxkeHusa. OrmnpeneneHue

KECTKOCTH TpyXuHBL. OmnpeneneHne padOTHI  CHIIBI




TPEHHUsT TpU PABHOMEPHOM JIBWKEHUM Tejla 110
TOPU30HTANIBHOM TMOBepXHOCTH. OrnpeneneHne padoTh
CWIBl  yOpPYrocTH  Ipu  TNoAbEME  Ipy3a C
WCIIOJIb30BAHUEM  HEMOABM)KHOTO M IMOJBHYKHOTO

OJIOKOB

8.28

dusnueckue SBICHUS B npupoac: NMpuiIrvBbl U OTJIMBEI,
JABMOKCHHUEC IIJIAHCT ConHeyHOH CUCTCMBI, PCAKTHUBHOC

ABUXXCHUC KUBBIX OPraHu3MOB

8.29

Texnuueckue yCTpOﬁCTBaI CIInAoOMETD, JaTYUKH

TTOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUYEC

KHME KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU

KoJIeOaHMIA: nepuon, 4acrora, aMIuiuTyaa

9.2

Marematnueckuit u IIPYKWHHBIN MasITHUKH.

HpeBpameHI/Ie OHCPIUU Ipu KoJie0aTeIbHOM JABHXXCHHUHA

9.3

3aryxaromue KojeOaHus. BbIHyXaeHHbIE KoJieOaHMs.

Peszonanc

94

Mexanundeckre BoJHBL CBOMCTBA MEXaHUYECKAX BOJIH.
[IponosnbHeEIE M TIONIEpeYHBbIE BOJHBL. [[IMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHHUs. MexaHU4eCKUEe BOJIHbI

B TBépL[OM TCIIC, CEHCMHUYECKHE BOJIHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa

9.6

Wndpa3Byk u yabTpa3ByK

9.7

[IpakTuyeckue pabOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KOJeOaHWi
MaTeMaTU4eCKOT0 MasTHUKA.

OmpeneneHne 4YacTOTBI M Iepuoja  KOJeOaHWi
NPY>KUHHOTO MasiTHUKA

HccrnenoBanre 3aBUCMMOCTH — [EpUOAa  KoJeOaHHiA
MOJIBCIICHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccrnenoBanre  3aBUCUMOCTH — [EpUOAa  KOJeOaHHi
NPY>KUHHOTO MasiTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTHU nepuoaa KoJIeOaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

IIPY>KUHBI. I/I3MepeHI/IC YCKOpPCHUA CBO60,I[HOFO naacHus

9.8

du3nyeckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB




KUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMUYECKUE BOJIHBI,
LyHAMH, X0

9.9 TexHn4yeckue yCTpOMCTBAa: 3XOJOT, HCIIOJIb30BAHHE
yJIbTPa3ByKa B OBITY U TEXHHUKE

10 SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3nE€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMaruuTHas npupona csera. CKOpoOCTb CBETa.
BonHoBEIE CBOlICTBA CBETA

10.4 [IpakTuyeckue pabOTHI:
N3yueHne CBOWCTB  DJJIEKTPOMArHUTHBIX BOJH €
MOMOILIBI0 MOOMIJIBHOTO TenedoHa

10.5 ®dusnueckre SBICHUS B TMPUPOJE: OHOJOTHYECKOE
JeiicTBre BUJUMOTO, yIBTPaduOIETOBOrO U
PEHTT€HOBCKOTO U3IyUYEHHM

10.6 Texuuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

11 CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBera. UcTouHMKHY cBeTa

11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA

11.3 OTtpaxenue cBera. [1mockoe 3epkano. 3aK0H OTpaKEHUS
cBeTa

11.4 [Ipenomnenne cBera. 3akOoH NPETOMJIEHUS CBETa.
[losnHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JIunza. Xop ntyyen B JIMH3€

11.6 Ontuyeckast cucrema Qoroarnmnapara, MHKpOCKoNa M
TeJecKona

11.7 I'maz kak onTuyeckas cucrema. bauzopykocts u
JaJIbHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceera B cnektp. OnbiTel HeloTOHA.
CrnosxeHue ceKTpajabHbIX LIBETOB. Jlucnepcus cBeTa

11.9 [IpakTrueckue pabOTHI:
H#i#Par#H#lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)KEHHs CBETOBOIO JIy4ya OT yIJja MaJeHUs.
#H##Par###I3yueHne  XapaKTEpUCTHK  M300payKeHUs




IpeaMeTa B INIOCKOM 3epKalie.
###Par###lIcciienoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jyda OT yrja MajJeHus Ha
TpaHULE «BO3/IyX — CTEKIION.

#itPar#Ht# lonyyenne M300paKeHUN C  TIOMOIIBIO
coOMparoIe TUH3HI.

#H#HPar###Onpenenenne (OKyCHOrO pacCTOSIHUS U
OTNITUYECKOM CHITBI COOMPAFOIIIEH JTMH3BI.
#H#HPar#H##ONBITEL IO PA3NOKEHUIO OelIoro cBeTa B
CHEKTP.

H##H#Parf##ONBITHl 0 BOCIPHUATHIO LIBETA IPEIMETOB

P UX HAOJIIOCHUH Yepe3 LIBETOBbIE (PUIIBTPHI

11.10

®duznueckue sABieHUs B npupoze: 3atmeHuss ConHua u
JlyHsl, mBeTa TEJN, ONTHUYECKUE SIBIEHUS B atMmocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texauueckue YCTpOWCTBA: OYKHU, IIEPUCKOII,

(I)OTOaHHapaT, OIITUYCCKUEC CBETOBOAbI

12 KBAHTOBBGIE SBJIEHUA

12.1 OmnbiTel Peszepdopna u mnaHeTrapHas MoOJeNb aToMa.
Mogens aroma bopa

12.2 Hcnyckanne u mornioumeHue cBeta atroMoM. KBaHTHI.
JInnenyaTsie CIIEKTPHI

12.3 PagunoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

12.4 Crpoenue aromHoro sigpa. HykimonHas monens
aTOMHOTO siipa. M30Toms!

12.5 PagnoaktuBHbie npespamienud. I[lepuon nosypacnana
ATOMHBIX SIJEP

12.6 SnepHble peakunuy. 3aKOHbI COXPaHEHUS 3apsI0BOrO U
MacCOBOT'O YUCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunresa u aenenud saep. MIcTouHUKM sHEpruu
ConHua u 3B€311

12.9 Snepnas osHepretuka. JlelicTBUE  paIMOAKTHBHBIX
M3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl

12.10 [IpakTrueckue pabOTHI:

HaGmtonieHne CrjiomHbIX M JIMHEWYaThIX CIEKTPOB




U3ITY4YCHUS.
HccrnenoBanne TPEeKOB: M3MEPEHHE DHEPTUU YaCTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).

N3mepenue pagnoakTuBHoro ¢oHa

12.11 dusnueckue SBJICHUS B IIPUPOJE: E€CTECTBEHHBIN
PaAMOaKTUBHBIN ¢omn, KOCMHUYECKHE Ty4H,
PaAMOaKTUBHOE W3JIyYEHHE MPHUPOAHBIX MHUHEPAJIOB,
JNEUCTBHE PpAJNOAKTHBHBIX H3JIIyYEHUH HAa OpraHu3M
4eJloBeKa

12.12 Texnunueckue YCTpOICTBA: CIIEKTPOCKOTII,

I/IHIII/IBI/I,Z[yaJ'IBHIJﬁ AO3UMETP, KaMEpa Bunscona




IHHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K
PE3YJIbTATAMOCBOEHUS OCHOBHOM OBPA3OBATEJILHOI
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA30BAHUA

Kon
nposepseMor
0 TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

1

[lonumanue ponu  GuU3MKM B HAy4dHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U TI03HaBa€MOCTH SBJICHUH NPUPOABI, O POJU SKCHEPUMEHTa B
¢usuke, o cucreMooOpasywmeil poau (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJOrHi, 00 3BOIIOLUU
¢u3nyecKuX 3HAHUI M UX POJU B LEIOCTHOW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIQJ€ POCCHUMCKUX U 3apyOexHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TMPOLECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKHU U TEXHOJIOT Ui

3HaHUs O BHUJAX MaTepuu (BEHIECTBO M TOJI€), O JBMIXKEHUU Kak
crocobe cyIiecTBOBaHUsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU TeOpUn
CTPOCHHUSI BEUIECTBA, O (PM3MUECKOW CYIIHOCTH SIBICHUN IPHUPOJIBI
(MEXaHMYECKHX, TEeIJIOBBIX, OJJIGKTPOMATHUTHBIX M KBAHTOBBIX);
YMEHHME pa3inyarh SIBJICHUS 110 ONHUCAHUIO UX XApAaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (u3nueckoe
SBJICHHE; YMEHUE PACIIO3HABATD MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX
SABJICHUM B OKPY’KAIOIIEM MUPE, BBIIEIAA UX CYLIECTBEHHbIE CBOMCTBA

(mpu3HaKM)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHHHOI'O arIapara U CHMBOJHUYCCKOI'O
A3bIKA (1)I/I3I/IKI/I MU HCIIOJIB30BAHUC HX OJId PCIICHHA y‘-I€6HbIX 3aaad,
YMCHHUE XapaKTCpHU30BaTh CBOMCTBaA TECII, (1)I/ISI/I‘IGCKI/IG SABJICHUSA WU

MPOIIECCHI, UCTIONB3YS PyHIAMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

YMeHure onucrIBaTh HN3YYCHHBIC CBOMCTBA TEN U (bl/ISI/I‘ICCKI/Ie SABJICHUS,

UCTIONB3YS (PU3UUYECKUE BETHUNHBI

Brnanenne ocHoBaMHM METOJOB HAy4yHOrO IIO3HAHUS C Y4€TOM
coOuro/IeHHsT TIpaBUiI OE30IacHOTO TpyJa: HabmroAeHue (pU3MYecKux
ABJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 000pya0BaHMS MO MHCTPYKIMM, OMHCHIBATH XOJ
OTIbITa U 3alMCHIBATh €T0 Pe3yIbTaThl, HOPMYIHUPOBATH BHIBOJBL;
NpOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NUYECKUX BEIMUMH:
yMEHHE IJIaHUPOBaTh HM3MEPEHUs, CaMOCTOSITEIbHO COOMpaTh
DKCIEPUMEHTAIbHYIO YCTAaHOBKY IO MHCTPYKIMM, BBIYHMCIATH
3HAYECHHWE BEJIMYMHBI M AHAJU3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOTPELIHOCTH PE3YJIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIEAOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPATh AKCIEPHUMEHTAIbHYI0O YCTaHOBKY U
IPOBOJNUTh  MCCIEIOBAHWE 1O  WHCTPYKUUH,  MPEACTABIATH
NOJYYEeHHbIE 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHUJE TaOIHIl U
rpaukoB, y4WUTHIBaTh MOTPEUIHOCTH, J€JdaTb  BBIBOABI IO

pe3yjibTaTaM HUCCICA0OBaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJjesel
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEJIO, MOJAEIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJEIb aroMma,
HYKJIOHHAasi MOJIeJb aTOMHOIO sJIpa) U YMEHHME NPUMEHATh UX JJIs

00BsICHEHUS] PUBNYECKUX ITPOLIECCOB

YMmeHue o0bACHATh (PU3MUECKHE IMPOLECChl M CBOWCTBA Tell, B TOM
Yyhclie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM HA M3yUEHHBIE CBOICTBA (PU3MUECKHUX

HBJ'IeHPIIZ, (1)I/I3I/I‘leCKI/Ie 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenne pemath pacdy€éTHele 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCTONB3Yysl 3aKOHBl M (OpPMYIHbl, CBsA3BIBAIONIME (DU3HUYECKHE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCBIBATH KPATKOC YCIIOBUC 3aaavu,
BBISIBJISAT HEIOCTAIOLIME JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HeoOXouMble Uil €€ pelleHUs, UCI0Jb30BaTh CIIPAaBOYHbIE JaHHbIE,
OPOBOJIUTH PACYEThl M OLIEHUWBATh PEATMCTUYHOCTH IOJTYYEHHOTO
3HaueHUs (PU3MUECKON BEIMUYMHBI, YMEHUE ONPEIENATh pa3MEPHOCTh

(1)143H‘ICCKOI>1 BCJINYHHBI, HOJIy‘IGHHOfI IIpyu pCIICHHUH 3a1a4n

YMmenue XapaKTCPU30BaTh  IPUHIUIILI I[GflCTBI/I?I TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCIE OBITOBBIX HpI/I60pOB, U IPOMBIINIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMMCAHUIO, UCIIOJIb3Ys 3HAHUA O
CBOMCTBax (1)I/ISI/I‘ICCKI/IX SBJICHUH H HeO6XOI[I/IMBIe Q)HBHHGCKI/IC

3aKOHOMEPHOCTH




10

YMeHue WUCMoNb30BaTh 3HAHUS O (U3MYECKHX SBICHUSAX B
MOBCEHEBHOM JKM3HM JUIsi  oOecmiedeHus: O€30MacHOCTH  TpHU
oOpamieHnud ¢ OBITOBBIMH ~ TpUOOpaMH M TEXHHUUYECKUMU
YCTPOWCTBAMH, COXPAaHECHHS 370pPOBbS U  COOJIIOJCHHS HOPM
DKOJIOTMYECKOI0 TOBEJACHUSI B OKPYXKAIOIIEH Cpeae; IOHMMAaHUe
HEOOXOAMMOCTH TIPUMEHEHHUS IOCTIKEHHH (DU3UKH W TEXHOJIOTHH

AJId paquOHAJIBHOT O IMPUPOAOIIOJIE30BaHUSA

11

OneIT moucka, HpeoOpa3oBaHUS M MpeJCTaBiICHUs HHGOpMaLUU
(U3UUECKOro COAEpIKaHUs C HCHOJIb30BAHHMEM HH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI; YMEHHE OLEHUBATh OCTOBEPHOCTH
NOJY4YeHHOM uWH(pOpMallMM Ha OCHOBE HMEIOIUXCA 3HAHUM U
JOTIONIHUTEIBHBIX ~ MCTOYHUKOB; yYMEHHME  HUCIOJb30BaTh  IMpU
BBIMOJIHEHUH YYEOHBIX 3aJlaHUil Hay4YyHO-IOMYJSPHYIO JIUTEPaTypy
(bu3UYECKOro coNep:KaHus, CIIPaBOYHBIE MaTEpUalbl, PECYPChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBBIKAMU  NpeoOpazoBaHMS
uHboOpMallMu U3 OJHON 3HAKOBOM cCHCTEMBI B JPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOILEHHUS Ha

OCHOBC I/IH(i)OpMaHI/II/I U3 HECKOJIBKHUX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexanunueckoe ABuWxkeHue. MarepuanbHas Touka. (Cuctema  OTcuéra.
OTHOCUTENHHOCTD JIBHKCHHS
1.2 PaBHOoMepHOE M HepaBHOMepHOE JBHKeHHE. Cpeansisi ckopocTb. PopMyna A
BBIUHCJICHUSI CPEAHEN CKOPOCTH: V = S/t
1.3 PaBHOMepHOE NMpAMOJMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJMHATHI Tella OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
X(1)=x,+ut
I'padmkn 3aBUCUMOCTH OT BpPEMEHHU JUIS TPOCKIMU CKOPOCTH, MPOEKIUU
NepeMenIeHusl, IyTH, KOOPAMHATHl NPHU PABHOMEPHOM MPSIMOJUHEHHOM
JIBI>KEHUU
1.4 3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHU B CiIydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEWMHOTO JIBUKEHHUS:
2
S0 =vo, "t a3
@opMysbl I MPOCKUUU MEPEMELIECHUs, MPOEKUUU CKOPOCTH U MPOCKIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJMHENHOM JBUKEHUU:
2
.sx(r)]=uﬂ}_-r+al_-?.
U.\'('f) =V T I,
a,(f) =canst,
uh: - Uh.: =2a,s,
I'padmky 3aBHCHMOCTH OT BPEMEHH IS TMPOCKIUH YCKOPEHUS, IMPOCKIINH
CKOPOCTH, TPOEKIMH MEepEeMEUIEHUs], KOOpPAMHATBl NPH PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBXKEHUU
1.5 CBobonHoe maneHue. GopMyIibl, ONUCHIBaIONINE CBOOOJHOE MajeHue Tela 1o
BEpTUKAIN (JABMKCHUE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
3emnn). ['paduxu 3aBUCHMOCTH OT BpEeMEHHM [UIS TMPOEKIUH YCKOPEHHUS,
MPOEKIIMU CKOPOCTH M KOOPJAWHATHI NpU CBOOOAHOM TMAJCHUHM Tella [0




BEPTUKAIIU

1.6

CKOpOCTh pPAaBHOMEPHOI'O [BMIKEHHUs Tela I0 OKpyXHocTH. HampaBnenue
CKOPOCTH.
@dopMmyna Il BBIUHACICHUS CKOPOCTH 4YE€Pe3 PaguyC OKPYKHOCTH M IEPHOJ

oOparneHus:

2R
o
T
HeHTpOCTpCMI/ITeJ]LHOC YCKOPCHHUC. HaHpaBJ’IeHI/Ie HECHTPOCTPEMUTCIILHOT'O

yckopenusi. @opmyJia 7151 BBIYUCICHHS YCKOPEHUS:

dopmyiia, cBSI3bIBAIONIAS IEPUOJ U YACTOTY OOpAICHUS:

1
V= —
T

1.7

Macca. [InotHocts BemectBa. @opmyiia il BBIYUCICHUS TIJIOTHOCTH:

_m
vV

1.8

Cuta — BCKTOpPHAA (I)I/ISI/I‘-ICCKaSI BenuunHa. CIIOKEHUE CUIT

1.9

SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa

1.1

Bropoii 3akon HeroToHa:
F=m-.d

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHH:A TCJIa U BEKTOPA CUJIBI, HeﬁCTByIOHleﬁ Ha

TCIIO0

1.1

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Kg=F s

1.1

TpeHI/IC IIOKOs U TPCHUC CKOJILXKCHUA. CDopMyna JJId BBIYUCIICHHUA MOAYJISL CHJIBL

TPEHUSA CKOJIBXKCHUSA:

Frp=.ll'N




1.1

Hedbopmarus tenma. Ympyrue u Heynpyrue aedopmanui. 3aKOH yHPYTrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.1

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TAT'OTCHUS:

F:Q.ml -i}?:_.
R
Cuia TshKecTd. Y CKOpeHHE CBOOOTHOTO TaICHHUS.
®dopmyna aiist BEIYUCICHHS CUJIBI TSHKECTH BOIHM3U MOBepXHOCTH 3emnn: F = mg.
JBmxenue nnanet Bokpyr ConHna. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.1

Nmiynse Tena — BekTopHas (pu3uvecKkas BeInYnHa.
p=md

Nmnynbe cucremsl Ten. U3menenune umiryibca. IMIynbe Criibl

1.1

3akoH COXpPaHCHUA UMITYJIbCA IJIA BaMKHYTOﬁ CUCTCMBI TCJI:
Dp=nyUy +m, U, =const

PeaxkTuBHOE NBUKEHHUE

1.1

Mexanndeckas padora. @opMmyIia Ui BRIUUCIEHHUS PAOOThI CHJIBL:
A=Fscosc

Mexannueckass MOITHOCTD:

N==
I

1.1

Kunernueckas u noteHuanbHas 3Heprusi. @opMyiia /i1l BBIYUCICHUS
KUHETUYECKON SHEPIUU:

2
_mo
4

F=

1

TeopeMa 0 KHHETUYECKOH OHCPI'UH. CDOpMy.]'Ia JIJISI BBIYMCIICHUS TTOTEHIIUAIbHOM
SHEPIruu TCjia, MOAHATOIrO

Haxg 3eMIIei:




1.1

MexaHuyeckas SQHeprus:

E=E;+E,

3aKoH COXpaHCHUA MEXaHUYEeCKOM OHCPIUH. <D0pMyna JJIsL 3aKOHA COXpaHCHUA

MEXaHUYECKOM 3HEpPIruu B OTCYTCTBHE CUJI TpeHus: £ = const.

HpeBpameHHe MEXaHUYeCKOMH OHCPI'MH IIPpU HAJIMYHUU CHUJIbI TPCHUS.

1.2

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cunel: M - Fl.

VYciioBue paBHOBECHS phluara:
M+M+.=0
1 2
[TonBwkHBIHM 1 HenoABWKHBIN 0110KkU. KII/I mpocThIX MeXxaHU3MOB,

n= Anonesnas
A:n'rpaqﬂ

1.2

[aBienue TBEpIOTO TEINA.
dopmyia 11 BEIYUCICHUS JABJICHHUS TBEPIOTO Tea:
_F
P= 5
JlaBnenue raza. ATMOchepHOE TaBleHUE.
I'mapocratuyeckoe JaBlIeHUE BHYTPH KUJIKOCTH.

dopmyra 11 BBIYUCIICHYS 1ABJICHNS BHYTPU KUJKOCTH:

P=pgh+p_,

1.2

3axoH [lackans. I'mapaBnudeckuii npecc

1.2

3akoH Apxumena. Dopmyna And  ONPEACNICHUS BbITAJIKUBAIOIIEH

JIEUCTBYIOILECH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ias:
& A, —PE v

YcnoBue naBanus Tena. [lmaBanue CYJ0B U BO3AYXOILIaBaAHUEC

CHIIBI,

1.2

MexaHu4eckue KojacOaHus. AMHJ’II/ITYIla, nepuoa MU 4YacTtora KoJIeOaHMiA.

®dopmyiia, CBS3bIBAOLIAS YACTOTY U IEPHOJ KOJIEOaHUI:




1.2

MaremaTuyecKuii W TPYKUHHBIA MasTHUKU. [IpeBpaieHue sHepruu Ipu

KO0JIEOATEIILHOM JIBIKEHUH

1.2

3aTyxamH1He KoJe0aHusl. BLIHY)KIIGHHHG kosiebanus. Pe3onanc

1.2

MexaHuuecKHUe BOJIHEL. HpOI[O.]'ILHBIC U IIOIICPCYHLIC BOJIHLI. I[J'II/IHB. BOJIHBI U

CKOPOCTb PACHPOCTPAHCHHUS BOJIHBI:

L=p-T

1.2

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha I'PAHULE

IByX cpell. Hpa3ByK U ylIbTpa3BykK

1.2

Ipaxmuueckue pabomol

N3Mepenne cpenHe IMIIOTHOCTHM BEIIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
NPY>XUHBL, KO(P(UIIMEHTa TPEHUS CKOJIbKEHHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIOPYTOCTH; CpeIHEH CKOPOCTH JBMKEHHUS Opycka MO HaKJIOHHOM IUIOCKOCTH;
YCKOpeHHs1 Opycka TpW ABIKEHHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl M
nepuoja KoJieOaHMH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KOJICOAHUH TPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, ICHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI yNPYrocTH INpH NOABbEME Ipy3a C HNOMOIIBIO HENOABHXKHOIO
0710Ka; paboThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ IOMOIIBIO TOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHOH
YacTH TeJIa U OT IJIOTHOCTH XKMAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT Macchl TeJa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOI'O JAaBJIEHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HHMKAIOUICH B NPYKHUHE, OT CTCICHH
neGopManuu MpyKUHBI, YCKOPEeHUs: Opycka OT yIJla HaKJOHA HaIpaBJIsIOIIEH;
nepuoja (4acToThl) KOJIEOAHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; IepUOJa
KOJICOAHUH TMPY>KMHHOTO MasTHHUKA OT MAacChl Ipy3a M KECTKOCTU IPYKHUHBI,
HCCJIEIOBAaHUE HE3aBHCUMOCTH IepHoJa KoJeOaHWH HUTSHOrO MasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUSA PABHOBCCHUS pblUara

1.3

Qusuueckue s61eHUs 6 Npupooe: TIPUMEPHl JBIKEHUS C Ppa3IU4YHBIMU
CKOPOCTSIMU B KHBOW U HEKUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJIE U
TEXHUKE, TPUIUBBI W OTIUBHI, JBWKeHWE IUaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JBUKCHHE KUBBIX OPTAaHU3MOB, PbIYard B TEJE YEIOBEKA, BIIHSHHE

aTMoc(epHOro JaBlIEHHs Ha >KMBOW OpraHu3M, IUIaBaHUE pbIO, BOCHpUATHE




3BYKOB KUBOTHBIMH, 3CMJICTPACCHUC, CeCMHUUYECKHE BOJIHBI, HYHaMH, 3XO

1.3 Texnuyeckue ycmpoticmea: CUHIOMETpP, NATYUKUA TOJIOKEHHS, PACCTOSHHUS U

1 YCKOpPEHUS, AUHAMOMETp, MOAIIMIIHUKK, PaKEThl, pblYyar, MOABUXHBIA U
HETMOABWKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY,
COOOIIaroIIUeCcss COCYAbl, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP, 3XOJIOT,
MCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A

2.1 OCHOBHbBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpPUM  CTPOECHUS
BeulecTBa. Moaenu TBEPAOTro, KUJIKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucraninnueckue u amopdHbie Tena

2.2 JBwxkenne wyactury BemiecTBa. CBS3b CKOPOCTH JBW)KCHHS YaCTHI[ C
Temreparypoit. bpoynosckoe aBmxenue, nuddysus

2.3 CMauuBaHue U KanWUISIPHbIE SIBJICHUS

24 TennoBoe paclIMpEHHE U CKATUE

2.5 TemnnoBoe paBHOBecHe

2.6 Buytpennsist sHeprus. Pabora u Temomepenadya Kak CHOCOOBI HM3MEHEHUS
BHYTPEHHEHN YHEPrUun

2.7 Bunbl Tenonepegaun: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYEHUE

2.8 HarpeBanue wu oxnaxzaenue Tten. KoimuecTtBO — TEmIoThl. Y elbHas
TEMJI0EMKOCTD:
O=cm(t,—1t,)

2.9 3aKOH COXpAaHEHHUs SHEPruu B TEIUIOBBIX MpoLEccax. YpPaBHEHUE TEIIOBOTO
OanaHca:

o +Q, +..=0

2.1 Hcnapenue u koHzaeHcauus. V3meHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE

0 WUCTIApEeHUs1 W KOHJAeHcauuu. KumneHue KUAKOCTH. YenapHas TerioTa
napoobpazoBanusi: L = O/m

2.1 BnaxunocTs Bo3ayxa

1

2.1 [lnaBnenue wu Kkpucraumszanusa. V3MeHeHuWe BHYTpEHHEH OHEPruu Mpu

2 IJIaBJICHUU U KPUCTAIUIU3AIMU. Y IeJIbHAs TeIIOTA IJIaBJICHHUS:




0
m

2.1

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y AENIbHAS TEIUIOTA CrOPaHus TOIUIMBA!

q=0/m

2.1

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJI teroBoro apurarens

2.1

Ilpaxmuueckue pabomuwl

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOrO HUIMHAPA; KOJIWYECTBA
TEIUIOTHI, TIONYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QHUKCUPOBAHHOM
Maccbl, B KOTOpPYK OIyIIEH HarpeTbli LWIWHAP; KOJUYECTBA TEILIOTHI,
OTJAAHHOI'O0 HArpeThiM LWJIMHAPOM, MOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTH BO31YyXa; YJAEJIbHOH TEIUIOTHI
IJIaBJIeHUs JbAa. lccnenoBaHwe UM3MEHEHHsI TEMIIEpAaTypbl BOJABL  IIPU
Pa3IMYHBIX YCJIOBHUAX; SBJIEHUS TEIJIOOOMEHA NMpU CMENIMBAaHUHM XOJOJHOU U

ropsiueil BoAbl; poLecca UCIapeHus

2.1

Qusuueckue s61eHUA 6 npupode. MOBEPXHOCTHOE HATSDKEHUE U KalWUISPHBIE
ABJICHUS B IIPUPOJE, KPUCTAIUIBI B Ipupone, u3inyuyeHue CosHua, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHera

2.1

Texnuueckue ycmpoticmea: KauWLISAPbl, IPUMEPHI UCIIOIb30BaHHs KPUCTAILIOB,
KUJIKOCTHBIM TEPMOMETP, JATYUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, IBUTATEIb BHYTPEHHEIO

CropaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

DnexkTpusanus Teil. /[Ba Buja aneKTpUudecKuX 3apsioB

32

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

34

SHCKTpI/I‘-ICCKOe II0JIC. HaHpﬂ)KéHHOCTL OJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu OJICKTPUYCCKUX 3apAaa0B. Z[eﬁCTBHe QJICKTPUYCCKOI'O0 TIIOJId Ha

SJICKTPHUYCCKUEC 3apAbl. HpOBO)IHI/IKI/I H JUDJICKTPHUKHU

3.6

[TocTostHHBIN AeKTpUUecKuil TOK. [lelcTBUS 3nekTpruueckoro Toka. Cuia Toka.
Hampsixenue.
I=q/t, U=A4/4




3.7

DNEKTPHUUYECKOE COMPOTHUBIICHHE. Y IETbHOE YICKTPUIECKOE COMTPOTUBIICHHUE:
R =pl/S

3.8 3akon Oma 1t yuacTka anektpudeckoit nenu: [ = U/R
3.9 [TocnenoBarenbHOE COEIMHEHUE IPOBOJHUKOB!
- T ¥ - ¥
I =I,; U=U,+U,; R=R +R,
[TapannenpHOE COEIMHEHNE TIPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U=U;:1=1+I:R=—.
- -7 2
CMelnaHHbIE€ COEIMHEHUS IPOBOIHUKOB
3.1 PaboTa u MmomHOCTE 35ekTpudeckoro Toka. 4 = Ult, P = Ul
0
3.1 3akon J[xoyns — Jlenma:
1 2
Q=I"-R-t
3.1 Oneir Opcrena. MarHuTHOE IOJIe MPSIMOTO NPOBOJHUKA C TOKOM. JluHun
2 MarHUTHOM MHIYKIUU
3.1 MarautHoe 10JIe€ IIOCTOSHHOIO MarHuta. BzanMopelcTBHE NOCTOSIHHBIX
3 MarHuTOB
3.1 JleiicTBME MarHUTHOIO NOJISL HA IPOBOJIHUK C TOKOM
4
3.1 Oneitel @apanes. SIBnenue snekTpoMarHuTHON MHAYyKuuu. [Ipasuino Jlenna
5
3.1 Ilpakxmuueckue pabomoi
6 W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJIEHMSI  PE3UCTOpA;  MOIIHOCTHU

SJICKTPUYICCKOTO TOKA, pa6OTLI QJICKTPHUYECKOI'O TOKA.

HCCJ’IGI{OBaHI/IC 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOUICTO B IIPOBOAHUKE
(pe3I/ICTOpI>I, naMnqua), OT HAIIPsKCHUST Ha KOHIAX IMPOBOAHUKA; 3aBUCUMOCTH
COIIPOTUBJICHHUA OT IJIMHBI IPOBOJHHKA, IUIOMIAANW €0 IMONCPEYHOro CCUCHUA U
YACIBbHOTO COIIPOTUBJICHHUA.

HpOBepKa npaBujia I JJICKTPUICCKOr0 HANPSKCHUA HPU MOCICAOBATCIBHOM

COCAMHCHUU IIPOBOAHHUKOB; IIpaBWJIa I CHIIBI JJICKTPUYCCKOIO TOKa IIPpH




napasieIbHOM COECJMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUYKA)

3.1 Qusuyeckue sA6NeHUs 6 nNpupode: SIEKTPUUYECKUE SBICHUSA B aTMmocdepe,

7 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJIe 3eMJIH, Apeiid MOI0CcoB,
POJIb MArHUTHOTO TIOJISL JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE

3.1 Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,

8 CYETYMK  DJIGKTPUYECKOW  HDHEPruM,  JJIEKTPOOCBETUTEIbHBbIE  IPUOOPHI,
HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEIOXPAHUTENHU, JJIEKTPOMArHuT, SJEKTPOJABUTATENb TOCTOSIHHOIO TOKa,
TreHEPaTOp NOCTOSTHHOTO TOKA

3.1 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 31eKTpOMarHUTHBIX BOJIH

9

3.2 JlyueBas mozenb cBeta. [IpsamoninHeiHOE pacIpOCTpaHEHNE CBETA

0

3.2 3akoH oTpaxeHus cera. [lnockoe 3epkano

1

3.2 [Ipenominenue cBera. 3aKOH IPEIIOMIICHHUS CBETA

2

3.2 Hucniepcust cBera

3

3.2 Jlunza. Xox nyueit B nuH3ze. POKyCHOE paccTOsHHE JUH3BI. OnTHueckas cuiia

4 auH3el: D = 1/F

3.2 I'na3 kak ontudeckas cucreMa. Onruyeckue npubopsl

5

3.2 IIpakxmuueckue pabomul

6 H#HPar###l13MepeHe ONTUYECKON CHUJIBI COOMpAroIiel JMH3bI; (OKYCHOTrO
paccTosiHUs coOuparoliei JuH3bI (0 CBOMCTBY paBeHCTBa pa3MEpOB MpeaMeTa
U U300pakeHHs, KOT/a MpeaIMeT PacloiokeH B ABOWHOM (oKyce), moKa3aTens
MIPEIOMJIEHUS CTEKIA.
##Par#Ht#llccnenoBanue CBOWMCTBa M300pa)XKeHHsI, MOJYYCHHOTO C TMOMOIIBIO
coOuparonield JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHHS IBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yTja MpPeIOMJICHHs CBETOBOIO Jydya OT yriia MajeHusl Ha
IPaHHULE «BO3/1yX — CTEKIIO»

32 Quzuueckue sasneHusi 6 npupoode: 3atmeHus Connua u JlyHbl, 1BeTa Ted,

7 ONTHUYECKHE SBJICHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MUPax)

3.2 Texnuuyeckue ycmpoticmeéa: OUYKH, TIEpUCKON, (oToammapar, ONTUYECKUE

8 CBETOBO/IbI




KBAHTOBBGIE ABJIEHUA

4.1 PamnoaktuBHOCTh. Anb(da-, 6eTa-, raMma-u3nydeHus. Peaknuu anbda-u Oera-
pacrazaa

4.2 OmnpiTel Pezepdopaa o paccesnuto anbpa-yactuu. [nanerapuas mogens atoma

4.3 CocraB aToMHOrO0 siipa. M3otons!

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOIO U MaCCOBOI'O YHCEN

4.6 Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHBIN paJMOaKTUBHBIN (oH,
KOCMHMYECKHE Jy4H, PpaJHOaKTUBHOE H3JIy4eHUE MPHUPOJHBIX MHUHEPAOB,
JeficTBUE paJOaKTUBHBIX U3JTyUYE€HUH Ha OpraHU3M YesloBeKa

4.7 Texnuueckue ycmpouicmea: CIEKTPOCKOIN, WHAUBUIYAIbHBIM TO3UMETp, KaMepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






