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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypoBHE OCHOBHOT'O 0011IEr0 00pa30BaHMs COCTABIICHA
Ha OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3zoBatenbHOi nporpaMmsl, npeacrasieHHbIX B PI'OC 00O, a takxe ¢
yaéToM deaepaibHO pabouel mporpaMMbl BocninTanus U KoHenmmu mpeno1aBanust
yaeOHoro npeaMeTa « Du3nKay.

ConepxaHue mporpaMmbl 1O (pU3MKEe HampaBiIeHO Ha (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHO! IPaMOTHOCTH O0YYaIOIIUXCS M OpTraHU3alMI0 U3y4eHUs HU3UKU
Ha JESITeNbHOCTHON OCHOBE. B mporpamme mo (pu3uke yYUTHIBAIOTCS BO3MOXKHOCTH
yaeOHOrOo mpeamera B peanm3anuu TpeboBanmit ®I'OC OOO Kk muIaHUpPyeMbIM
JUYHOCTHBIM U METANpPeIMETHBIM pPe3ysibTaTaM oOy4eHHUs, a TAKKE MEXKIPEIMETHBIC
CBSI3U ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeie]ieHue yueOHOro MaTepuana mo
rogaM oOydeHust (MO KjaccaM), NpeAsiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTD
U3Y4YECHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COAEP/KAHUS U yUETE
BO3PAaCTHBIX OCOOCHHOCTEN 00yUarOIIXCS.

[Iporpamma no ¢usuke pazpadoTaHa C EJIbI0 OKa3aHUus METOANYECKOM MOMOIIN
YUHTEII0 B CO3IaHUH padoueli MporpaMMel 10 y4eOHOMY MPEAMETY.

®u3nka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, OCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMoJoruen, acTpoHoMue u guiznueckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa, MNPEJOCTaBIsIeT HauOosee SICHbIE
oOpa3lpbl NPUMEHEHUs] HAYYHOTrO METOJa MO3HAaHUs, TO €CTh Ccrocoda MoIayyeHus
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 33j1ad (U3MUECKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHHsl COCTOMT B ()OPMHUPOBAHHM €CTECTBEHHOHAYYHOM TIpaMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenue @u3nku Ha 6a30BOM ypOBHE MPEJIOiaraeT OBJIaJeHUe ClIeayOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTyY€HHUS BHIBOJIOB.

Ilenmu wu3ydeHuss QuU3MKM HA ypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBanus yueOHoro mnpeamera «@Pusuka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepalinm, peaau3yomux OCHOBHbIE
oO1eo0pazoBarenbHble  IPOrpaMMmbl,  yTBepkAEHHOW  pemieHueM  Koseruun
MunuctepcTBa pocsenienus Poccuiickoit @enepariuu (mpotokoit ot 3 aekadps 2019
r. No ITK4BH).



ey uzyyenus: pusmKu:

mpuoOpeTeHNe WHTEpeca W CTPEMIJICHHsS] OOYYaroluxcsl K HaydYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTUE HUX HHTEJUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTABICHUNA O Hay4YHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;
dbopMHEpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYEHHUS OCHOB
CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMHUpOBaHUE TPEICTABICHUNA O pOJM (DU3MKH Uil Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEJICTABICHUIN 0 BO3MOYHBIX cepax Oynymiei
Mpo(eCCUOHATTEHON ACATENHHOCTH, CBSI3aHHON C (DM3MKOHM, TMOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBJICHUU.

JlocTikeHre 3TUX 1eiel MporpaMMebl o (pU3uKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMNX 3a1a4:

MpuoOpEeTEeHNE 3HAHUI O AUCKPETHOM CTPOEHUU BELIECTBA, O MEXaHUYECKUX,
TETIOBBIX, JICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npUOOpETeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (DU3UUECKUE SBIICHUS C
UCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pELICHUA NPOCTEHIIMX  pPACUETHBIX 3a7a4  C
HCIIOJIb30BaHUEM (pu3nUecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUN HAOMIOJaTh MPUPOJHBIC SIBICHUS U BBIMOJIHSATH OIBITHI,
nabopaTopHble  pabOThl W OKCHEPUMEHTAIbHBIE  HCCIEOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HHpopMaluend (GU3NUECKOro Ccoaep KaHus,
BKJIOYasi MH(OPMAIUIO O COBPEMEHHBIX TOCTIKCHHSIX (U3HMKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO CcO cepamu npodecCHOHANBHON JeATEeILHOCTH, CBSI3aHHBIMU C
(GHU3UKOH, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMHA, OCHOBAHHBIMU HA JIOCTHKCHUSIX
(u3HUECcKOl HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanusi otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B Hefenio).

[Ipenyaraemeiii B mporpamme 1o (pu3MKe mepeyeHb JIa0OpaTOPHBIX padOT U
OTIBITOB HOCHT PEKOMEHJIATEIbHBIN XapaKTep, YUUTENb JIeTaeT BhIOOP MPOBEICHUS
7a00paTOPHBIX pPabOT W OMBITOB € YYETOM WHAUBUIYAJTBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcsi, CIMCKa AKCIIEPUMEHTAIBHBIX 3aJlaHul, TpeajiaracMbIX B paMKax
OCHOBHOTO TOCYJJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.

®uszuka — Hayka o mpupone. SBneHus npuponsl. DU3NYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIOBBIE, YIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAyKd H3ydaloT MPHUPOIY.
EcTecTBeHHOHAyuHBIi METOJ TMO3HAHUS: HAOJIIOJEHUE, IIOCTAHOBKA HAYy4YHOIO
BOIIPOCA, BBIIBMXKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HabmoaeMoro siBieHus. Onucanue pu3nueckux SBICHUM ¢ TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usndeckue NpuOOPHl U TpoLEaypa MPSMBIX HW3MEPEHHN aHAOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHbI I€TIEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OmnpeneneHue pasMepoB MaJIbIX TEII.

5. M3MepeHnue TeMiiepaTypbl IpH HOMOLIH KUJAKOCTHOTO TEPMOMETPA U JAaTUHKA
TEMIIepaTyphl.

6. IIpoBeneHnue wucciaenoBaHHWs MO MPOBEPKE THUIIOTE3BI: JAJIbHOCTh IMOJIETA
HIapvKa, MyHIEHHOTO TOPU30HTAIBHO, T€M OOJIbIE, YeM OOJIbIlIe BHICOTA
mycKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE

JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>kenne dyactull BemiecTBa. CBSI3b CKOPOCTH JBMKEHHMS YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwxkeHue, auddys3us. BzaumonpeicTBue YacTHIL
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30OB, JKUIKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Ted. B3auMOCBsSI3b MEXJy CBONCTBAaMU BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BO/IBI.

Jemoncmpauyuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOmronenue siBiieHUi, OOBSICHIIOMMXCS NPUTS)KEHUEM WM OTTAJIKUBAaHUEM

YaCTHUII BEIIECTBA.



Jlabopamopuusie pabomel u onvimeot.

1. OmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBUXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUIKECHUE.
Cxopoctb. Cpennsii CKOpPOCTb IMPU HEPAaBHOMEPHOM JBHXKEHUHU. Pacuér mytu wu
BPEMEHU JABUKEHHUS.

SBneHne wHepuMU. 3aKOH HWHEpUMH. B3auMoJeicTBHE TeN Kak MpUYMHA
MU3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca kak Mepa HHEpTHOCTH Tena. [1moTHOCTh
BemecTBa. CBsA3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHHIIC 00BhEMA BEIIECTRA.

Cuita kak XxapakTepucTHKa B3anumoieicTBus Ten. Cuma yrnpyroctu u 3akoH ['yka.
N3MmepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHUS U CHJIA TSHKECTH.
Cuna TskecTH Ha Jpyrux IaHerax. Bec tema. HeBecoMocth. CiioeHHWE CHI,
HaIIPaBIICHHBIX MO OAHOU mpsiMoi. PaBHozaelcTByromas cuil. Cuna tpeHus. TpeHue
CKOJIb)KEHHS ¥ TpeHHUE NOKOs. TpeHue B Mpupoae U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBMKEHHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOntonenue siBieHUsI THEPIUU.

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHUME Macc MO B3aUMOACHCTBUIO TE.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBUXKEHHUS (IIapuKa B >KUAKOCTH,
MOJIETH ICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cpenHed CKOPOCTH CKOJIBKEHHMS Opycka WIM LIapuKa I0
HAaKJIOHHOM IIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (nedopmariim)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT BEca
TEeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hanenue. CriocoObl yMEHBIIEHUS W YBEJIWYEHUs NaBieHus. JlaBlieHue rasa.
3aBUCUMOCTh JaBJIeHHMsI raza oOT oObEMa, Temneparyphl. llepegaua naBneHus
TBEPABIMU TEJIAMH, JKUIKOCTAMM M razamu. 3akoH Ilackansa. ITHeBmaruueckue
MallfHbl. 3aBUCHUMOCTh JaBJICHUS JKUIKOCTH OT TIyOMHBI. ['MapocraTuueckuii
napanokc. Coob1aromuecs cocyabl. [ uapaBinyeckue MexaHU3Mbl.

AtMocdepa 3emun u arMmochepHoe naaBieHue. [IpuyuHBI CylIeCTBOBaHUS
BO3ymHONW o0omouku 3emiu. OmnweiT Toppuuennu. W3mepenne aTmocdepHOTo



JaBJEHUS. 3aBUCUMOCTh aTMOC(EPHOro JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! nms U3MEpeHust aTMOCPEPHOTO TaBICHUSI.
JlericTBUE KUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. Bo3myxoriaBanue.
Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.
Ilepenaya naBieHUsI JKUIKOCTBIO U Ta30M.
Coobmraromuecs: CoCy/bl.
['mppasnuueckui npecc.
[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U

o v kA~ w NP

IJIOTHOCTH 7KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
8. YCJOBHE IJIaBaHMS TEN: IJIaBAaHUE WM MOTPYKEHHUE TEN B 3aBUCHMOCTH OT
COOTHOUIIEHHS IIJIOTHOCTEU TeJa U KUIAKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOU B
AKHUJKOCTh YaCTH TEJIa.
2. OmnpeneneHne BbITAIKABAIONIECH CUIIbI, IEUCTBYIOIIEH HA TEJIO, HOTPYKEHHOE
B JKUJIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOLIEW CUJIbI, JEMCTBYIOIIEH HA TEJNO B
KUIKOCTH, OT MacChl Tena.
4. OnpIThl, AEMOHCTPUPYIOIIME  3aBHCUMOCTh  BBITAIKWBAIOLIEH  CHUJIBL,
JIEUCTBYIOIIEH Ha TEJO B KHAKOCTH, OT 00BbEMaA MOTPYKEHHOM B KUIKOCTh
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONIPEACICHUE
€€ rpy30H0bEMHOCTH.
Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.
Mexanudeckas pabora. MOIHOCTb.
[IpocThle MexaHU3MBbI: pblYar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [I[pumenenune npasuiia paBHOBeCHs pbluara K OJIOKy. «30510TOe
npaBuio» Mexanuku. KIIJ[ mpocTteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U

~

TEXHHKE.

Mexannueckas odHeprus. KuHerndeckass U NOTCHUUAJIbHAs  SHEPrusl.
IIpeBpaiienre 0JHOrO BHIA MEXAHMYECKOM DHEPTUM B IPYroi. 3aKOH COXPAHEHUS
SHEPTrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Omnpenenenue pabOThI CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeEJa 1O

TOPU30HTAIBHON IIOBEPXHOCTHU.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.



3. Msmepenue KIIJ] HakJIIOHHO# MJIOCKOCTH.

4. V3yuyeHwne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Paspneu 6. TerioBbie AiBJICHUA.

OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHH  CTPOEHUS
BellecTBa. Macca u pasmepsl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMIM  BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObSICHEHHE CBOMCTB Ta30B, KHUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHHH MOJEKYISIPHO-KUHETUYECKON TEOpHUH.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHHS. TEIIOBO€ paclliuPEHUE U CIKATHE.

Temmneparypa. CBA3b TEMIIEPATYPBI CO CKOPOCTBIO TEMJIOBOTO IBUKEHUS YaCTHLL.
Buytpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEHN SHEpIUM: TeIonepeaayda u
coBepiieHue paboTel. Buupl Temmonepenayn: TEMIONPOBOJHOCTb, KOHBEKLUS,
U3IIy4YEHHE.

KonunuecTBo TemnoTel. YjenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro OanaHca. [lnaBneHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3zoBanue u
KoHJeHcauusa. Mcnapenuwe. Kumnenuwe. VYaenpHas Temiora napooOpa3OBaHMS.
3aBUCUMOCTh TEMIEPATYPHI KUIEHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y eNbHAs TEIIOTa CTOPAHUS.

[Ipunuuner padotel TeroBbix nBurareneil KIIJ TtemmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPeIbl.

3aKOH COXPAaHEHMS U IPEBPALEHUS] SHEPTHUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO JIBHKECHHSI.

Habmonenue nuddysumn.

HaGnronenue siBneHui cMaurBaHUs U KaMWJUISIPHBIX SIBJICHUM.

HabutoieHue TemnoBoro pacimpeHust Ted.

W3meHeHue naBieHUs ra3a MpU U3MEHEHWH 00bEMa M HArpeBaHUM WM
OXJIQXKICHHH.

vk w N

[IpaBuna u3aMepeHus TeMIepaTyphbl.

Bunsl Tenonepenaum.

OxnaxJaeHue TPy COBEPIICHUN PaOOTEHI.

HarpeBanue npu coBepiieHuH pabOTH BHCITHUMH CHJIAMHU.
10. CpaBHEHHE TEILUTOEMKOCTEH Pa3IMYHbBIX BEIICCTB.

11. HaGmronenue kumneHus.

o X N o

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnwie pabomul u onvimol.



1. OnbITHI 110 0OHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIHKEHUS.

2. OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOW COJIM WJIM caxapa.

3. OmpITEI TO HAOMIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUIKOCTEH U

TBEPJBIX TEIL.
4. OmpenesneHue JaBJICHUS BO3yXa B OaJIOHE HITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro 00bheEMa
Y HATPEBaHMS WUJIN OXJIQXKICHHSL.

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPHUUYECKOU TPYOKE OT TEMITEPATYPHI.

7. HaGmromeHue wu3MEHEHUsS BHYTPEHHEM JHEpPruM Tejda B pe3yibTaTe
Terionepeaayn U padboThl BHELIHUX CHUJL.

8. HccrmemoBanue sBICHUS TEIUIOOOMEHA TIPU CMEIIUBAHUHM XOJIOAHOW U

ropsiueu BOJIBI.

9. OmpeneneHne KOIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEIJI000OMEHE

C HAarpeThIM METAJUIMYECKUM LIHIHHAPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCHapeHusl.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JbJA.

Pazgen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanms Ted. J[Ba poja 3neKTpUUEeCKHX 3apsioB. B3ammopeinctBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTH CHIIBI B3aUMOJICHCTBHUSI 3apSAKEHHBIX
TE€J OT BEJTUYUHBI 3apSAJIOB U PACCTOSHUSA MEXKTY TEJIaMu).

OnekTpuueckoe mnone. Hanpsk€HHOCTh  3iekTpudeckoro mons. [IpuHiun
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudecknx 3apsaoB. ODJIEMEHTAPHBIA DJIEKTPUYECKUAN 3apsl.
Crpoenue aroMa. [TpoOBOTHUKH M AUAIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsa.

OJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA.
HNcTouHUMKN TOCTOSIHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUIN TOK B KUJKOCTSIX U razax.

Onektpuueckass  uenb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpPsKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEILHOE COMPOTUBIICHHE BellecTBa. 3aKoH Oma i
ydacTka uenu. [locnenoBarenbHoe U nmapajuieibHOE COEMHEHUE MPOBOIHUKOB.

PaGota u MONIHOCTH dJIEKTpUYECKOro TokKa. 3akoH Jxoyns—JIeHma.
DJIeKTPUYECKUE 1IENMU U MOTPEOUTENTN AJIEKTpUUecKkor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3aMMOI€MCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE
nose. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHe IS )KU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoOE 1oJ€e IEKTPUIECKOro Toka. [[puMeHeHre 3MeKTPOMAarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb TOCTOSIHHOTO



TOKa. lcrmonp30BaHME HIIEKTPOJABHUraTelIei B TEXHMYECKUX YCTPOMCTBAX U Ha
TPAHCIIOPTE.

Oneitel @apanes. SBneHue 3yeKTpoMarHUTHOW mHAykuuu. IIpaBuino Jlenna.
OnexTporerepaTop. CriocoObl MOTYYEHUs FIEKTPUUECKON SHEPTrun. DNEKTPOCTAHLIUN
Ha BO300OHOBIIIEMBIX UCTOUYHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJCUCTBHUE 3APSKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOoBOAHUKY U JUATIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

HcTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a30BBI1 paspsia.

. I3Mepenune Cuiibl ToKka aMIepMeTpoM.

. I3Mepenune 351eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHH.

. BzaumoencTBre noCTOSIHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
. MopgenupoBaHrE MarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ noJie ToKa. DJIEKTPOMArHuT.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTpOIBUTATEIb MOCTOSTHHOTO TOKA.

. MUccrienoBanue siBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel @apazes.

. 3aBUCHUMOCTh HalpaBJI€HUS] HMHAYKIHUOHHOTO TOKAa OT YCIOBUW €ro

BO3HUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

1.

o ok~ w

OnpITel 1O  HAOMIOACHUIO JJICKTPU3ALMU  TEJl MHAYKIUMEH U TMpuU
COIPUKOCHOBEHUH.

HccnenoBanne OEUCTBUSA DJIEKTPUYECKOTO TIOJII HA IPOBOJAHUKA U
TTIADJIEKTPUKH.

Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON IIETTH ITOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HAMPSIKEHHUS.

HUccnenoBanne 3aBUCHMOCTM CHJIBI TOKA, HIYLIETO YEpPE3 PE3UCTOpP, OT
COIMPOTUBIICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.



7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUYECKOIO COMPOTUBIICHUS
IIPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIA/IA TONEPEYHOIO CEYEHUS U MaTepHaIa.

8. IlpoBepka mpaBWia CIOXEHUS HANPSHKEHUM TMPU  MOCIEA0BATEIIbHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uil CWIBl TOKa MpPU NAPALIEIBHOM COEAUHEHUHU
PE3UCTOPOB.

10. Onpenenenue pabOTHI MIEKTPUIECKOIO TOKA, HIYIIErO YePE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH YIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CWJIBI TOKA, HWIYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIpPsHDKCHUS Ha HE.

13. Onpenenenne KII/l narpeBarens.

14. UccneqoBaHne MarHUTHOTO B3aUMOJICMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3y4eHne MarHUTHOTO NOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX OOBETUHEHUU U
pazzieneHuu.

16. MccnenoBanue NEMCTBUSA MIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA M HalpaBJICHUs TOKA B KaTYIIKE.

18. I3yueHune NeHCTBHS MarHUTHOTO TIOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 n3ydeHue padoThl 3IEKTPOABUTATENS.

20. U3mepenue KII/I asekTpoaBUraTenbHON YyCTAHOBKH.

21. OnbITBI MO  HCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MWHAYKIUU:
UCCJIEI0BAaHNE U3MEHEHUI 3HAUYEHUS U HaIllPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe ABWKeHUWE. MarepuanbHas Touka. CuctemMa  oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHUs. PaBHOMEpHOE MNpPSAMOJIMHEITHOE
nBIkeHne. HepaBHOMepHOe mNpsMoJinHeHoe aBuxkeHue. CpedaHsis U MTHOBEHHas
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aABuxeHue. (CBoOoaHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE ABWXEHHE MO OKpYyKHOCTH. llepwon m uacrota oOparieHwus.
JIuHeitHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsriii 3akoH Herorona. Bropoi 3axkoH Herotona. Tperuit 3akon HproToHa.
[TpuHIMI CynEepnIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUs CKOJBXEHHUSI, CUja
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cwia TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgenus. [[pmxkenune minaner BOkpyr Connua. IlepBas kocMmuyeckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHOMl TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.



Nmnynsce Tena. M3menenue umiynbca. Mmnynbe cubl. 3aKOH COXpaHEHUs
uMnysbca. PeakTuBHOE ABUKEHUE.

Mexanuueckas paboTa 1 MOIIHOCTb. PaboTa cui TSKeCTH, yupyrocTH, TPEHHS.
Ces3p sHeprun U pabotrel. IloTeHuumanbHass SHEprus Tena, MOAHITOrO Hal
NOBEPXHOCTBIO 3eMiIH. [loTeHnmanbpHas 3Heprus ckaTod NpyKuHbl. KuHertmueckas
sHeprud. Teopema O KHMHETHYECKOW 3HEPruu. 3aKOH COXPAaHEHHS MEXaHUYECKOM
DHEPI'UH.

Jemoncmpayuu.

1.

A

8.
9.

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

HabutoieHne MexXaHM4eCKOro JBMKEHHUS Tejla OTHOCHUTEIbHO Pa3HbIX TEll
oTcuéra.

CpaBHEHHE IyT€ll W TPAEKTOPHA JBHKEHHS OJHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanue Npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGutoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

Habnrogenne MexaHMYeCKUX SIBIICHUW, TPOUCXOIAIINX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACCHI TeJIa U IEHCTBYIOLIEH HAa HETO CHJIBI.
HaGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepemaua uMIrynbpca py B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITYJIbca IPH a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHe MEXaHWYECKON SHEPIHM IPHU JBWKEHHH Tela oA JEHCTBHEM
OPYXXUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JajdbHEHIIET0 pPaBHOMEPHOTO
JBIDKCHUS IIIAPUKA UK TEJICHKKH.

OnpeneneHrue CpeIHEH CKOPOCTH CKOJBXEHUS OpycKa WM JBMKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TIPU PABHOYCKOPEHHOM JBMIKEHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[TpoBepka TUITOTE3bI: €CIIH ITPU PABHOYCKOPEHHOM JBHKEHUHN 0€3 HadallbHOM
CKOPOCTH ITyTH OTHOCSATCS KakK Psj HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHU OJMHAKOBHI.



6. HccrnenoBaHue 3aBUCMMOCTH CHJIbl TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.
Omnpenenenne kodhuIeHTa TPEHUS CKOJTBXKEHUS.

8. OmpeneneHue >kECTKOCTU MPY>KUHBI.
Omnpenenenre padoOThl CHIIBI TPEHUS! IPU PAaBHOMEPHOM JBUKEHUU Teja 1o
TOPU30HTAIBHON NOBEPXHOCTH.

10. Onpenenenre pabOThl  CUJIBI  YHOPYTOCTH MNpHU MOIBEME Tpy3a C
HCITOJIh30BAaHUEM HEITOABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. MexannuecKue KoJie0AaHUA M BOJIHEBI.

KonebarenbHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHW: MEPHOI,

4acToTa, aMIUINTyAa. MareMaTH4ecKuil M MNpYKUHHBIM MasTHUKHU. [IpeBpainenue
SHEPTUM NPHU KOJIEOATETbHOM IBUKEHUH.

3aTyX21IOIHHG KoJIcOaHMs. BI)IHY)KIIGHHI)IG kosneOanus. Pesonanc. MexaHnueckue

BOJIHBI. CBOMCTBAa MeXaHWUYECKUX BOJIH. [Ipo/1oabHbIE M MONIEpeYHbIe BOJHBIL. J{TuHa
BOJIHBI U CKOPOCTh €€ pacrnpocTpaHeHHus. MexaHudecKue BOJHBI B TBEPIOM TeEIE,
CEUCMUYECKHE BOJIHEI.

3Byk. 'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MHbpaszByk u

yIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koieOaHMM TelI IO JEHWCTBHEM CHIIBI TSOKECTH W CHJIBI

YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmpexeneHue 4aCTOTHI M MIEpUoia KoJieOaHUH MaTeMaTUYECKOTO MasITHHUKA.

2. OmnpepeneHue 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MassTHHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TEpHOJia KoJIeOAHUM IMOJBEIIEHHOTO K HUTHU
rpy3a OT AJUHBI HUTH.
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4. HccnenoBanue 3aBUCUMOCTH MEpHOA KOJICOAHUN MTPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH INEpUOJa KOJEOAHMH Tpy3a, IOJIBELUIEHHOIO K
HUTH, OT MacChl rpysa.

6. OINBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepro/ia KoeOaHui Py KUHHOTO
MasTHHKA OT MacChl TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yCKOpeHHsI CBOOOJHOTO MafiCHUS.

Pasznes 10. DieKTpOMarHuTHOE 1M0JI€ M JJIEKTPOMATHUTHBIE BOJIHBI.



OJIEKTPOMarHuTHOE  TOJIE.  DJIEKTPOMArHUTHBIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Vcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJneKTpoMarHuTHas mnpupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBONCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBHIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOHIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHUS.

JIyueBast Mmonenb cBera. Mcrounuku cBera. [IpsMoaMHeHOE pacipoCTpaHEHUE
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHuss cBera. llonHoe BHyTpeHHEe
OoTpakeHHe cBeTa. Vcnonb30BaHMe MOJHOTO BHYTPEHHETO OTPAYKECHUS B ONTUYECKUX
CBETOBOJAX.

JInnza. Xon nydeit B tua3e. OnTryeckas cuctema (oTroanmnapara, MUKPOCKOTA U
Teneckona. ['na3 kak ontuyeckas cucrema. biiM30opykocTs U T1albHO30PKOCTb.

Paznoxxenue Oenoro cBeta B croekrp. Omnbitel  Hptorona. Croxenue
CHEKTpaJIbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Ontuueckuii CBETOBOI.

Xox mydeid B cOOMpAroIIeit JIMH3e.

Xoq ny4yer B pacCEenBAIOILIEH JINH3E.

[Tonyyenue n300pakeHU ¢ TOMOUIBIO JTUH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moaens riiasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.
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12. [Tomy4yeHue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH yIJla OTPaKEHHS CBETOBOTO Jiyda OT yrija
MaJICHUS.

2. M3yueHwne xapaKTEpHUCTHK U300paKeHHUS MIPEAMETA B TUIOCKOM 3epKalie.

3. HccrmemoBanue 3aBUCHMOCTH yTJla MPEIOMIICHHUS CBETOBOTO Jyda OT yrjia
MaJICHUs] HA TPAHUIIEC «BO3yX—CTEKIION.

4. IlonmydeHue n3o0paxeHuil ¢ TOMOIIbIO COOMPAIOILIEH JIMH3BI.



5. OmnpeneneHue (QOKYCHOrO PACCTOSTHUS M ONTUYECKOW CHIIbI coOUparoiei
JIMH3BI.

6. OmnbITHI IO Pa3JI0KEHUIO OETIOro CBETA B CHEKTP.

OnpIThl IO BOCHPHUATHIO 1IBETa MPEAMETOB MPU UX HAOIIOJECHUU Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBanTOBBIE SIBJICHHS.

Omnsitel Pesepdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcenyckanne u nornomenue ceera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eta- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. Hykinonnast Mofenb aToMHOTO sigpa. M3otomnsl. PanroakTuBHBIE pEBpaIICHUS.
Ilepnon mosrypacriaia aTOMHBIX SAED.

SAnepHble peakuuy. 3aKOHbI COXpPAHEHUS 3apsiIOBOIO M MAacCOBOTO YHCEl.
DHeprus CBs3U aTOMHBIX siziep. CBsA3b Macchl ¥ YHEPrun. Peakunu cuHTe3a U IeJIeHUs
anep. Mcrounuku sneprun CosiHIA U 3BE3N.

SAnepHas osHepreTuka. JlelCTBHS pPagMOAKTHBHBIX MW3JIYyYEHUN Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpsl U3JIy4EeHHS U MOTJIOLICHUS.

2. CnexTpsl pa3IM4YHbIX Ta30B.

3. Cnektp Bomopoa.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITyTH

(o dhoTtorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO-0000IAIOIMINKA MOYJIb MPEIHA3HAUYEH IJI1 CUCTEMAaTH3aluu U
000011IeHHs] TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU
U3yYEHUU BCEro Kypca (U3MKM, a Takke [UIsl TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 2JK3aMEHY IO (HU3HMKE IJis1 OOydJarolIuXcCs, BBIOPABIIMX 3STOT
y4eOHBII mpeaMer.

[Ipy u3ydeHHH JAHHOTO MOJIYJIA PEANM3YIOTCS M CHUCTEMAaTH3UPYIOTCS BUIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METanpeaIMETHBIX  IUIAaHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB HCCIIEIOBAaHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBACHATH (U3UUECKUE
SBJICHUSI, TPUMEHSIS MOJTyYEHHbIE 3HAHUS, PeIIaTh 33a/1a4M, B TOM YHCJI€ KAYECTBEHHbBIE
Y DKCIIEPUMEHTAJIbHBIE.



IIprHIMNIMATBHO AEATEIBHOCTHBIM XapaKTep NaHHOIO pasjella peaausyercs 3a
CU€T TOTO, YTO OOYUAIOIIUECS BBIMOIHAIOT 3a/1aHUA, B KOTOPBIX UM MPEAIaraeTcs:
Ha OCHOBE MOJyYEHHBIX 3HAHUM PACIIO3HABATH U HAYYHO OOBSCHATH (PU3MUecKue
SBJICHUSA B OKPY>KAOLIECH IIPUPOJIE U ITIOBCEIHEBHOM KU3HU;
UCIOJIb30BaTh HAayYHbIE METOJbl MCCIEAOBAHUSA (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe I NPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaW0OJIe€ BaXXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMeEp, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
JHEPrUU Ha OCHOBE 3aKOHA IPEBPAILCHUSA U COXPAHEHHs BCEX U3BECTHBIX BUIOB
DHEPIuM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMPABIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yNbTAaTOB.

B pesynbTare uzyuenus GU3MKH Ha ypOBHE OCHOBHOTO O0OIIEr0 00pa30BaHUA Y

oOyuarorierocst OyayT chopMHUpPOBaHBI CIAEAYIONINE JIMYHOCTHBIE PE3YyJIbTAThl B UACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJICHHE WHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSHHMIO POCCHUCKOMN
(U3MYECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTbh K aKTMBHOMY YYacTHIO B OOCYX/IE€HHUU OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUN
busuky;

- OCO3HAaHHWE BAXKHOCTU MOPAJIBHO-3THUYECKHX IIPUHIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ACTETUYECKUX KAdeCTB (PU3MUECKOM HayKH: €€ TapMOHHYHOIO
MOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO O3HAHUA:

- OCO3HAHME IIECHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOIEH KYJIbTYpPHI;

- pa3BUTHME HAy4yHOM JIOO03HATEIBPHOCTH, HHTEpeca K UCCIeI0BaTEeIbCKON
NEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOT0 0JIATONOJIy YU

- OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOIO TIOBEACHHS Ha
TpaHCIOpPTE, Ha J0porax, ¢ JJIEKTPUYECKHMM M TEIJIOBBIM OOOpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

- cpOpMHUPOBAHHOCTH HABBIKA PEIICKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B pEUICHUWU MpaKTUYECKUX 3aJad (B paMKax CEeMbH,
o0pa3oBaTenbHON OpraHu3allii, TOPOo/ia, Kpasi) TEXHOJOTUYECKON U COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

- UHTEpeC K MPAKTUYECKOMY MU3Y4YEeHHIO Tpodeccuil, CBI3aHHbBIX ¢ (PUUKON;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:



e - OpPHMEHTAaLUs Ha IPUMEHEHHE (PU3NUECKUX 3HAHUM JJIs peleHus 3a/1a4 B 00J1aCTH
OKpYXalolel Cpelpl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKM HX BO3MOXKHBIX
HOCJIEACTBUM JUISL OKPYXKAIOUIEH Cpeabl;

e - OCO3HaHHWE TIJI00ALHOrO XapakTepa HKOJOTHMYECKHUX IpoOJieM M TyTeH Hux
pelieHus;

e 8) ajanranuM K HU3MEHSIOIWIMMCH YCJIOBUSAM COUHUAJIBHOW WU NPHPOIHOU
cpeabl:

e - MOTPEOHOCTH BO B3aMMO/ICHCTBUH MPU BBINOJIHEHUN UCCIEIOBAHUMN U MPOCKTOB
¢u3nUecKoil HarPaBIECHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

e - TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JIeSITEIIbHOCTD;

e - MOTPeOHOCTH B (DOPMHUPOBAHUM HOBBIX 3HAHUHU, B TOM uucie (HOPMYyIHUPOBATH
UJIe, IOHATHS, TUIIOTE3bI O GU3NIECKUX 00BEKTaX U SBJICHUSX;

e - OCO3HaHHUE Ne(PULINUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B oOjacTu
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUHN HOBBIX (DM3MUECKUX 3HAHUH;

e - CTPEMJICHHE aHAJU3WPOBATH M BBIABISATH B3aUMOCBSI3W MPUPOJBI, OOIIECTBA H
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUH;

e - OLICHKA CBOMX JIEHCTBUI C yUETOM BIMSIHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHHUS MporpaMMbl 1O GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyvatomierocs OyayT chOpPMHpPOBAaHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBHUS,  PETYJSITUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OHEKTOB (SIBJIICHUM ),

e YCTAaHABJWBAThH CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHNS U CpaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS] B paccMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOTFOACHUSAX, OTHOCSIIUXCS K (DU3UMUCSCKUM SIBICHUSM;

e BBISBJSITh TPUYUHHO-CIICJICTBCHHBIE CBS3M TPU HW3YYEHUU (HU3HUUECKUX
SIBJICHUM W MPOIIECCOB, JI€JaTh BBIBOAbLI C UCIOJIb30BAHUEM JIC€AYKTUBHBIX U



MHIYKTUBHBIX YMO3AaK/IIOUEHUH, BBIJBUTATh THIOTE3bl O B3aHMMOCBA3AX
(bu3HUeCKNX BEIUYNH;

CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelieHus yueOHOW (U3ndecKoi 3amgadu
(cpaBHeHHE  HECKOJBKMX  BapuUaHTOB  peLIeHHsA, BBIOOp  Haumbosee
HOJXOMAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICICHHBIX KPUTEPUEB).

ba3oBble nucciiefoBarTe/bCKHeE AeiiCTBUS.

HCIIOJI30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IIPOBOJIUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIAHY OIMBIT, HECIOXHBIN
Gu3MUeCcKUil  SKCIEPUMEHT, HeOOJbIIOe HCcclieoBaHuE (U3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTH MH(OPMAIIUIO, TTOTYICHHYIO
B XO/JI€ UCCJIEAOBAHMS WA SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYJIHPOBaTH OOOOIIEHUS W BBIBOJBI O pe3yjbTaTaM
IPOBEAEHHOIO HAOIOICHUS, OIBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE JIajibHEIIee pa3sBUTHE (PU3NUECKUX MTPOLIECCOB,
a TaK)K€ BBIJBUTATh MPEAINOJIOKEHNUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:

OPUMEHSTh Pa3IMYHbIE METOAbl, HHCTPYMEHThI M 3alpOChl MPH IOUCKE U
orOope HMH(QOpPMalUK WM JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOH
dbu3nyecKoi 3a1a4u;

aHAJIN3UPOBaTh, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (QOpMy  MpeICTaBICHUS
MH(}OpMaAMKU U WIUTFOCTPUPOBATH pelIaeMble 3aa4l HECIO0KHBIMU CXEMaMH,
auarpaMmMaMmu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMU.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B X07I€ 00CYXIeHUsI y4eOHOT0 MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PaboT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TMOJACpKaHUE
0aroxeIaTeIbHOCTH OOIICHNUS;

COTIOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTMX YYACTHUKOB JTMAJIOTa,
OoOHapy>KUBaTh Pa3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEICTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (PHM3NYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUTYAIbHON
paboThI PU PEIICHUH KOHKPETHOU (PH3NUIECKON TTPOOIEMBI;



OPUHUMATD LIEJIM COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh JICHCTBUS 110
e JOCTHMKEHMIO: paclpeAesisiTh pojid, 00CYXIaTh MPOLECChl U Pe3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBINOJIHATh CBOIK 4acTh pabOThI, JOCTUras KaueCTBEHHOTO pe3yjbpTaTa IO
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOM JIEHUCTBUS C APYTMMHU WICHAMU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOUIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHUPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHUS.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIHSIX, TPEOYIOIINX ISt
penieHust PU3NIEeCKUX 3HaAHUK;

OpPUEHTUPOBATHCA B  Pa3IMYHBIX  MMOJAXOJAaX  MPUHATUS  PEIICHUI
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE pelIeHUuN
TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM PEIICHUST (PU3MUECKON 3aauyul WU
IJIaHa HUCCJIENOBAHMS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh 1jiaH €€ N3MEHEHNUS,
OOBSACHATH  NPUYMHBI  JOCTHXKEHUS  (HEJOCTHXKEHMs)  pe3yJbTaToOB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(pU3HUECKOro MCCIIEJOBAaHUS UM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLIMXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OMIMOOK,  BO3HUKIIMX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ Copa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPH peIIeHUH (PU3UUECKUX 3a/1a4 WA B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOydeHus B 7 Kjacce mpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



UCIIOJIb30BATh MOHATHS: (PU3HMUECKUE U XUMUYECKHE SIBJICHUS, HaOII0IeHHE,
HKCIIEPUMEHT, MOJENb, TMIOTEe3a, €AUHHIBI (PU3NUYECKHX BEIWYHH, aToOM,
MOJIEKYJIa, arperaTHble  COCTOSIHMSL —~ BenlecTBa  (TBEpHOE,  JKHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe ABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOACHCTByIOIas cuia, aedopmarus
(ynpyras, IiacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,
pasnuuath sBiaeHus (AuQQy3us, TEMIOBOE IBMKEHUE YACTHI] BEIECTBa,
pPaBHOMEpPHOE  JIBW)KCHHE,  HEPaBHOMEPHOE  JBHJKEHHE,  HMHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHOW OCBIO
BpallleHUs, Iepeaadya JaBJICHUS TBEPIBIMU TEIAMH, KUJIKOCTSIMHU U Ta3aMH,
atMoc(epHOe JaBlieHHE, IUIaBaHHE TeJl, MPEBPAIlCHUS MEXaHUYEeCKOU
SHEPIruy) MO ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX GU3NYECKUX SBJICHUH B OKPYKAIOLIEM
MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE: IPUMEPHI TBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B JKMBOM W HEXWUBOW NPUPOJE, NECUCTBUE CHIIBI
TPEHUsI B IPUPOJAE U TEXHUKE, BIMSHUE aTMOC(EPHOro AaBICHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PbIO, pplUark B TeJie YeJIOBEKa, IIPU 3TOM MEPEBOAUTH
OPAaKTUUYECKYIO 3a/Jayy B Yy4eOHYI0, BBIIEIATh CYILECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh WM3YYEHHBIE CBOWCTBA T€A W (PU3UUECKHUE SIBICHUS, WCIOIb3YS
(u3nueckre BeIMYUHBI (Macca, 00BEM, IIIOTHOCTh BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHUJIA YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, CHJIa
TPEHUS, JaBieHue (TBEPAOro TeNa, KUIAKOCTH, ra3a), BBITAIKMBAOLIAS CUIIA,
MexXaHu4ecKas padoTa, MOIHOCTb, IIJIEYO CUJIbI, MOMEHT CHJIbI, KO3(PPUIUEHT
MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKass W MOTEHUHUaJIbHas
DHEPrusi), TPH OINUCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCTIOJIb3YEMbIX BEJINYMH, UX 0003HAUYEHUS U €AUHUIIbI (PU3UUYECKUX BEJINYMH,
HaxXoAUTh (HOPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMUYUHY C
IPYTUMU  BEJIMYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBHUCHUMOCTEU
(bU3UYECKUX BEJIMYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBJIEHUS U IPOLECCHI,
UCIIOJIb3YSI TIPABUIIA CIIOKEHUS CUJI (BIOJIb OJHOM MPAMON ), 3aK0H [ 'yKa, 3aKoH
[Tackans, 3akoH Apxumesa, MpaBujo paBHOBECHS pbldara (6J10ka), «30J10TOE
PaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUH, IPU I3TOM
JaBaTh  CJIOBECHYH  (DOPMYJUPOBKY 3aKOHAa M  3alUCBhIBaTh  €ro
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SIBICHHUS, IPOIIECCH M CBOMCTBA TeJl, B TOM YKCJIE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATH



NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1—2 JIOrHyYecKux
I1aroB ¢ Omopod Ha 1-2 WU3YyYEHHBIX CBOMCTBA (DU3MUYECKUX SIBIICHUM,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7aun B 12 AefcTBUs, UCTIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauu
3alUChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (PU3NYECKUE BEITUYMHBI B
GopMynBl ¥ TPOBOAUTH PACUYETHl, HAXOAUTH CIPABOYHBIC JIaHHBIC,
HE0OXOAMMBIE [Tl pEIEHUS 3a]1a4, OLEHUBATh PEATMCTUYHOCTD MOJyYEHHOU
(pu3nYeCKOi BETNUNHBI;

pacrno3HaBaTh NIPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh PU MOMOUIN (PUZHUYECKUX
METO/J0B, B  ONWCAaHUU  HUCCIAEAOBAHMS  BBIACIATH  IPOBEPAEMOE
MPEANOJIOXKEHNE (TUIIOTE3Y), pa3audyaTbh U MHTEPHPETUPOBATH MOJYyYECHHBIN
pe3ysbTaT, HaXOAWTh OMIMOKM B XOJAE OIIbITA, JENaTh BBIBOABI IO €ro
pe3ynbTaTam;

IPOBOJUTH OIBITHI 110 HAOIIOACHUIO (PU3HUECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Tel: (POpMYIUPOBATH MPOBEpPSIEMBIE MPEANONIOKEHUS, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00OpYIOBaHHUS, 3alUChIBaTh XOJ ONBITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MACChl Tela, 00bEMa,
CWIBl U TEMIIEpAaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
npuOOPOB, 3amUChIBaTh IOKa3aHUSd MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

OPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UUECKOW BEITUYMHBI OT
OPYrol € HCIIOJIB30BAHUEM IIPSMBIX HW3MEPEHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBUKYILETOCS TeJla OT BPEMEHH JIBUXKEHHUS TeJia, CUJIbI TPEHUs
CKOJIBKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH IOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIbl TPEHMS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIBI
yIPYyrocTH OT YUIMHEHUS TPYXKUHBI, BBITAJIKUBAIOLIEH CHIBI OT 00BEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeNo, YCIOBUU
MJIaBaHUs TeJ, YCIOBUM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUTAaHWPOBAHUU Y4eOHOTO HCCIIeI0BaHusl, COOMpaTh YCTAHOBKY U BBIMIOJIHATH
U3MEpEeHMs], CleAys MPEeAJIOKEHHOMY IUIaHy, (PUKCUpOBATh pe3yJbTaThl
NOJIYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUIEC MPEIJTIOKECHHBIX
Ta0JMIl U TPaQUKOB, eJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
OPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (U3MUECKUX BEJIMYMH (IJIOTHOCTH
BEILIECTBA XKUIAKOCTH M TBEPJOrO TEJA, CHJIAa TPEHUS CKOJIBKECHHUS, TaBJICHUE
BO3/1yXa, BBITAJIKMBAOIIAS CUJIA, IEWCTBYIOIIAs HAa IOTPYKEHHOE B )KUJIKOCTh
T€N0, KOAPOUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys



NPEeJIOKEHHOM HWHCTPYKIMU: TPU  BBINOJHEHUU H3MEpPEHUN coOupaTh
AKCIIEPUMEHTATLHYIO YCTAHOBKY M BEIYHMCIIATH 3HAYEHNUE HCKOMOW BEJTMYHUHBI;

e coOMIOAaTh MpaBWia TEXHUKU OE30MACHOCTH TPH padoTe ¢ JT1abopaTopHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIIUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETpP, COOOIAOIMMECS COCYAbl, OapoMeTp, pbIyar,
MTOIBVKHBINA 1 HETTOABMKHBINA OJI0K, HAKJIOHHAS TJIOCKOCTH;

e XapaKTEepPU30BaTh MPHUHITUIIBI ACHCTBUS N3yUCHHBIX TPUOOPOB U TEXHUIECCKUX
YCTPOMCTB C ONOpOM HAa HMX ONucaHus (B TOM YHCIE: TOIIIMITHUKH,
YCTPONCTBO BOJOMPOBOAA, THAPABINYECKUNA MPEecC, MAaHOMETP, BHICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MUECKHUX
SIBJICHUM W HEOOXOAMMbIC (PH3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOIUTH MPUMEPHI (HAXOAUTH HH(DOPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUNW B TOBCEJIHEBHOM IKU3HH IS
oOecrieueHurs 0€30MaCHOCTHU MPU 0OpaIlleHUH ¢ MPUOOpaMU U TEXHUUECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbsSl U COOJIIOCHUSI HOPM IKOJIOTUUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBIIATH OTOOp HCTOYHUKOB HH(popMalnu B UIHTepHEeTe B COOTBETCTBUU
C 3aJIaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUH U MyTEM
CpPaBHEHUS pa3IMYHBIX HCTOYHWKOB BBIACIATH HWHOOPMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

e HCIOJIb30BAaTh TMPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUYECKOTO COAEpKaHUs, CIPABOUYHBIE MaTE€pUAIbI, PECYPCHI
cetu MuTepHer, BiameTh NpuéMaMU  KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBanusi THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbBIC KpaTKHE€ MUCbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHMKOB HWHGOpMAIMK (PU3NYECKOTO COACpPKAHUSA, B TOM
YHCe MyOJIMYHO JIeNIaTh KPaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB WU
y4eOHBIX HUCCIIEIOBAHUN, MPU ATOM TPAMOTHO HCIIOJIb30BAaTh H3yUCHHBIN
MOHATUUHBIN  ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

e TMpU BBHINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCICAOBAHHUI pacrpenensiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBHH C MIOCTABIEHHBIMU 33/1a4aMU, CIICUTh
3a BBIINOJHEHHEM IUIaHA JEHCTBHUM, aJleKBaTHO OIEHWBATh COOCTBEHHBIN
BKJIJlT B  JICATCILHOCTh TPYNIBI, BBICTpPAaUBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIIIHX.

K xoniy oOydenns B 8 kiacce mpeaMeTHbIC pe3yibTaThl HA 6a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



UCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tesla, HACHIIIEHHBIM U HEHACBIIIEHHBIN Map, BIAXHOCTh BO3/AyXa,
TEeMIlepaTypa, BHYTPEHHsISI DHEpPrus, TEIUIOBOW JBUTATENb, dJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUYECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
MMOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJIECHHS (TEIUIOBOE pACUIMPEHHE M CXaTue, Terulonepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBAaHME, KaNWLISIPHbIE SBJICHMS, HCIIAPEHHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiu3alus (OTBeplieBaHUE), KUIICHUE,
Teruionepeaaya (TermIonpoBOAHOCTb, KOHBEKIIMS, U3TYyUEHHUE), DIEKTpU3aIUs
TE€J, B3aMMOJICHCTBHE 3apsA0B, NECUCTBHUS IEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MArHUTOB, JCWCTBHE MAarHUTHOTO TMOJIA Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIHKS) O OMUCAHUIO HUX
XapaKTEepHBIX CBOMCTB MU Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(puznyeckoe sBICHUE;

pacro3HaBaTh NPOSBICHUE U3YICHHBIX (PU3NUECKUX SBJICHHUI B OKPYKAIOIIEM
MHUpE, B TOM 4YHuCle (U3UYECKUE SIBICHUS B MPUPOJE: MOBEPXHOCTHOE
HATSOKEHUE W KaNWUIAPHBIC SBJICHHUS B MPUPOJIC, KPUCTAUIBI B MPHUPO/IE,
nznydyenue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME
poCbl, TyMaHa, WHes, CHEra, DJJEKTpUYECKHE SBIEHUS B armocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Ioye 3emid, Jpeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJS JJIA JKU3HU Ha 3emiie, OJIIPHOE CHUSHUE,
Opd 3TOM THEPEBOAUTH MPAKTHUUECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUMN;

OMHCHIBATh M3YYCHHBIE CBOMCTBA TEN W (PU3WUYCCKUE SBIICHUS, HCIIOJB3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, y/IeJIbHas TEIUIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTa IJIaBJICHHUS,
yleiabHas TeIoTa napooOpa3zoBaHus, yJelbHas TEIUIOTa CrOPaHUs TOILINBA,
KOA(PGUIUMEHT TMOJE3HOTO0 ACWCTBUSA TEIJIOBOW MAaIUHBI, OTHOCUTEJIbHAS
BJIQKHOCTh BO3/yXa, JJIEKTPUUYECKUN 3apsij, cuia TOKa, JJIEKTPUUYECKOE
HaIpsSOKEHUE, COIMPOTHUBIICHHE MPOBOJHMKA, YAECIbHOE CONPOTUBIICHUE
BElIeCTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa), MPU OMHCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT MCIOJIB3YEMbIX BEJIUYUH,
0003HAYEHUs W E€IUWHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIME JAHHYIO (DU3WYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SBJICHUS U TPOLECCHI,
HCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUHU
CTPOEHHUS BEIEeCTBa, MPUHLHUII CYNEPHO3UIUU ToJjied (Ha KauyeCTBEHHOM



YPOBHE), 3aKOH COXPAaHEHHUs 3apsiaa, 3akoH OMa Juid ydyacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMsI SHEPIUH, NP dTOM J1aBaTh CIIOBECHYIO
(GopMyITUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MATEMaTHYECKOE BHIPAKEHUE;
OOBACHATH (PU3UUECKUE ITPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYalH IPAKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISATD
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrHYEeCKUX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(Gu3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7a4u B 2—3 AEMCTBUSL, UCIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3ajauu
3aIIMChIBATh KPAaTKOE YCIIOBUE, BBISBIATh HEJNOCTATOK JAHHBIX JUISl PEIICHUS
3aJauM, BHIOMpaATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE I €€ pelieHus,
IPOBOJNUTh Pacy€Tbl M CPaBHUBATh IIOJIyYEHHOE 3HAu€HUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh NIpoOJIEMbl, KOTOPHIE MOYXHO PEIIUTh PU MOMOLIN (PU3HUYECKUX
METOJIOB, HCHOJIb3ysl OIMCAHUE WCCICIOBAHMS, BBIICIATH IPOBEPIEMOE
MPEANOJNIOKEHNE, OLICHUWBATh  IPABWIBHOCTh  NOPSAKA  NPOBEICHUS
UCCIICJOBAHNUs, 1€J1aTh BbIBOJIBL;

IPOBOJUTH OIBITHI 110 HAOIIOACHUIO (PU3HUECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3/IyXa OT €ro
00bEMa, TemmnepaTypbl, CKOPOCTH IpOIiecca OCThIBAaHUS M HArpeBaHUs MpU
M3JIyYEHHUH OT 1[BETa U3JIydarouleil (IOrIomaroleii) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs BOJABI OT TEMIIEPATYPBI KUIAKOCTH U IUIOAAU €€ IOBEPXHOCTH,
JJEKTpU3aLMsd TEJI W B3aUMOJEHUCTBUE  JJIEKTPUYECKUX  3apsJIOB,
B3aMMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJU3alMsl MAarHUTHBIX MOJIEH
ITOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO IOJII HA TPOBOJHUK C TOKOM,
CBOMCTBA JIEKTPOMArHNUTA, CBOMCTBA AJIEKTPOABUTATENS IOCTOSSHHOTO TOKA):
(opMynupOBaTh MPOBEPSEMbIE MPEANOIOKEHNUS, COOMpPAaTh YCTAaHOBKY W3
NpEeJI0KEHHOTO 000pYyI0BaHUs, OMUCHIBATh XOJ OMNbITa U (HOPMYIUPOBAThH
BBIBOJIBL;

BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTENBHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C HCIIOIb30BAaHUEM aHAJIOrOBBIX IPUOOPOB
U JaTYUKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATh PE3yJbTaThl MU3MEPEHUHN C
y4€TOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOW BEIUYUHBI OT
Apyroi ¢  HCIOJB30BAHUEM  MPSMBIX  M3MEpPEHUH  (3aBUCHMOCTH
CONIPOTHUBJICHUS NTPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIU ITONIEPEYHOTO CEYEHHUS
M YIEIBHOIO CONPOTHUBIICHUS BEILIECTBA IPOBOJHUKA, CHUJIBI TOKA, UIAYIIETO
4yepe3 MNpPOBOJHHUK, OT HANPSHKEHUS HA MIPOBOJHUKE, HCCIENOBAHUE



MOCJIEIOBATEILHOTO M NapaJJIeIbHOTO  COEIMHEHUH  MPOBOJHHUKOB):
IUIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS,
clenyss TPeIIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3yNbTaThl MOTYyYECHHOU
3aBUCUMOCTH B BHJI€ TaOJUI[ U TpaduKOB, AeNaTh BBIBOJbI MO pe3yjbTaTaM
UCCJIeIOBAHNUS;

NPOBOAWTH KOCBEHHBIE H3MEpEeHHA (PHU3UUECKHX BeMUYUH (yIeibHas
TEIIOEMKOCTh BEIIIECTBA, COMPOTUBIICHUE MTPOBOAHHIKA, pad0Ta U MOIIHOCTb
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEPEHUS, coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEII0KEHHON HHCTPYKLIHUU, U
BBIYKCIIATH 3HAUCHHE BEJIMUMHBI;

coOI0IaTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOW Ha UX OMHUCAHMS (B TOM YHCIE: CUCTEMa OTOILICHMS
JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmepMETp, BOJBTMETP, CUETUHK
AIIEKTPUYIECKON IHEPTHH, DIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOJBUTaTENb IOCTOSIHHOIO TOKA), UCIOJIb3YS 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SABJIEHUH M  HeoOXoauMmble  (U3HUECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEITBHBIE TPUOOPHI
MO0 CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTart), COCTaBIATh CXEMBbI ANEKTPUUYECKUX LIETIEH C MOCIeA0BATEIbHBIM U
napajuieTbHBIM COCTUHEHHEM DJIEMEHTOB, Pa3inyasi YCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

PUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAIINIO O MPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUN B TOBCEJIHEBHOM IKU3HH IS
obecrieueHrs 0€30MaCHOCTH MPHU 0OpaIleHUuH ¢ MPUOOpaMU M TEXHUUECKUMU
YCTPOMCTBAMH, COXpaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBIATh MOUCK MH(pOpMaIuu (GU3NYECKOTO cojiepkanus B IHTepHeTe,
HAa OCHOBE HMEIONIMXCS 3HAHUM U MYyTEM CpPABHEHUS JOMOIHUTEIBHBIX
MUCTOYHUKOB BBLICTATh WH(MOPMAINIO, KOTOpAs SBISIETCS MPOTHBOPEYMBOU
WJIA MOKET OBITh HETOCTOBEPHOIA;

MCTIONB30BaTh TPH BBHITIOJHEHUH Y4YeOHBIX 3aJaHUN HAy4HO-TIOMYJISPHYIO
JIUTepaTypy (pU3MUECKOro coaepiKaHMs, CIPaBOYHBbIE MaTepHajbl, PECYPChI
cetu HMuTepHer, BiameTh NpuUEéMaMU  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIUK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M KpaTKWe YCTHBIE COOOIIEHUS,
0000masi wuHPOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB  (HU3UIECKOTO
COJZICpKaHUsS, B TOM YHCJIE IMyOIMYHO TPEACTABIISTh PE3YIbTAThl IPOCKTHON
WIA WCCIIE0BATEIhCKONW NEATEeILHOCTH, TIPH 3TOM T'PaMOTHO HCITOJIb30BaTh
W3YYCHHBIM TOHSATHWHBIN  ammapar Kypca (U3WKH, COIMPOBOXKIAThH
BBICTYIUJICHHE MPE3EHTALUEN;

NpU BBIOJIHEHUH Y4YEOHBIX TIPOCKTOB H HCCIICAOBAaHUN (DU3HUECKUX
MPOIIECCOB  PACHpPENeNATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 3a/1auyaMU, CJICIUTh 3a BBHITIOJHCHWEM IUTaHA NEHUCTBUN H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIAa B
JESITeTbHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3penaTb KOH(IINKTHL.

K xonny oOydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHITHS: CUCTEMa OTCUYETa, MaTepUalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO JBWKEHWs, nedopmarus (ympyras,
MIaCTUYECKas), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTD H
neperpy3ku, IEHTP TSIKECTH, aOCONIOTHO TBEPAOE TENO, HEHTP TIKECTU
TBEPIOTO TeJla, PaBHOBECHE, MEXAHMUYECKHE KOJIeOaHUS U BOJHBI, 3BYK,
nHQpa3ByK W yIABTPa3BYK, DJICKTPOMArHWTHBIE  BOJHBI,  IIKaJia
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JTaTbHO30PKOCTh, CIICKTPHI
WCITyCKaHHS W TIOTJIONICHUS, anb(da, 6eTa- U raMMa-u3JIy9eHHs, W30TOIIBI,
sJiepHasi YHEPreTUKa,

paznuyaTh SBIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE JBYKCHHE, CBOOOIHOE
MajJicHue TeJl, pPABHOMEPHOE ABMKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBHE TEI,
pEaKTUBHOE JBW)XEHHE, KojeOaTenpHOe JBWIKEHUE (3aTyxarolume W
BBIHYKJIEHHBIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JIBHUKEHHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHHOE pacTPOCTPAHEHNUE, OTPAKEHHUE U TIPEIIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pas3lio’KeHHe OENoro CBeTa B CIIEKTP H
CIIOKEHUE CICKTPAJIBbHBIX IIBETOB, JHWCIEPCHUS CBETa, €CTCCTBEHHAs
PaAMOAaKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOTO CIEKTpa H3Iy4YEHUs) II0
OMHCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSBIICHUE U3YICHHBIX PU3NUSCKUX SIBJICHUHN B OKPYKAIOIIEM
MUpe (B TOM 4YHClie (U3HUCCKHUE SBIICHUS B MPUPOJIEC: TPHIUBBI M OTJIUBHI,
nekeHne TuiaHeT COJIHEYHOM CHCTEMbl, PEaKTUBHOE IBMKEHHUE >KUBBIX
OpraHWU3MOB,  BOCHPUSTHE  3BYKOB  JKMBOTHBIMH,  3€MJICTPSICECHUE,
CEHCMUYECKHUE BOJIHBI, I[yHaMH, 3XO, IIBETa TEJ, ONTHYECKHE SBJICHUS B



npupose, OHONIOrMYecKoe JAEeWCTBHE BHJIUMOIO, YIbTPauoJIETOBOTO U
PEHTT€HOBCKOTO ~ M3JIyY€HHMH, E€CTECTBEHHBIH  pPagUOAKTHUBHBIA  (OH,
KOCMHUYECKHE JIy4H, PaJMOAKTUBHOE H3IYyYEHUE HPUPOAHBIX MHUHEPAJIOB,
JEeICTBUE PAaJUOAKTUBHBIX H3JyYEHUN Ha OPraHuU3M YEJIOBEKa), MPU 3TOM
[NEPEBOAUTh MPAKTHUUYECKYIO 3a/ady B y4eOHYIO0, BBIIEIATH CYILECTBEHHBIC
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONUCHIBAaTh WM3YYCHHBIC CBOMCTBA TEN U (PU3WUYECKUE SBIICHUS, HCIIOJb3YS
¢usznyeckue BeMMUYMHBI (CpeOHSsE W MIHOBEHHAs CKOPOCTh Tela Mpu
HEPABHOMEPHOM JBW)KCHUH, YCKOPEHHE, IIepeMEIIeHue, IyTh, YIJoBas
CKOpPOCTb, CHJAa TPEHHWs, CUja YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE
cBOOOIHOTO MaJICHMSI, BEC TeJla, UMITYJIbC TEJIa, UMITYJIbC CHUJIbI, MEXaHHYEeCKast
paboTa W MOIIHOCTb, TOTEHIMAIbHAS JHEPrUsl Teja, MOJHATOrO Haj
IOBEPXHOCTBIO  3€MJIM, TOTCHLMAJIbHAs DJHEPIUs CXKATOW IPYKHHBI,
KWUHETHYECKasl SHEPTUs, MOJHAas MEXaHWYeCKas 3HEpPrus, Mepuo U 4acToTa
Kosie0aHuil, IMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA,
MOKa3aTeslb MPEJIOMIIEHUSI CPEllbl), IPU ONUCAHWU NPABUIBHO TPAKTOBAThH
(pU3HYECKUII CMBICI MCHOJb3YEMBIX BEIMYMH, OOO3HAUYECHHS W €IUHHUILIBI
(¢u3nyecKkux BEIMYUH, HAXOAUTHb (POPMYJIbl, CBS3bIBAIOIINE JAHHYIO
(¢u3nyecKyr0 BEIMYMHY C JPYTMMH BEJIWYUMHAMH, CTPOUTH Trpauku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepHU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPruu, 3aKOH BCEMHPHOIO TITOTEHUS,
OPUHLMUI CYIIEPIO3ULIUN CUJI, IPUHIUII OTHOCUTEIBHOCTH ["asnnes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3AKOHBI OTPAYKEHUS U MTPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsAA0BOIO MU MACCOBOI'O YHCEI MPU SANEPHBIX
peakLMsIX, PU 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTH4YeCKOEe BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE ITPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh NPUYUHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX MIaroB C
onopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SIBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacyéTHbIe 3a7aun (ONUpAIOIIKEcs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BEITMUYMHBI: Ha
OCHOBE aHajiM3a YCJIOBHS 3aJlauyd 3allMChIBaTh KPaTKOE YCJIOBUE, BBISBIISITH
HEJOCTAIOIINE WIM U30BITOYHBbIE JaHHbIC, BHIOUpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMBbIE ISl PELIEHUs, MPOBOAUTH pacuy€Tbl U  OIICHUBATH
PEATUCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMUMHBI,



pacrno3HaBaTh NPO0IeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIH PU3HMYECKUX
METOJIOB, HCIOJb3Yysl OINUCAHUE HCCIEAOBAHUSA, BBLICIATH MPOBEPSIEMOE
NPENNoNIOKEHNE,  OIEHUBAaTh  MPABUJIBHOCTh  MOPSAKA  MPOBEACHUS
UCCJICIOBaHUsI,  JeJlaTb  BBIBOJABI,  HMHTEPIPETUPOBATH  PE3YJILTATHI
HAOJIIOICHUI U OTIBITOB;

MPOBOAMTD OTBITHI MO HAOIIOJCHUIO (PU3NYECKUX SBJICHUM MM (PU3UUECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs
SHEPTUH, 3aBUCUMOCTb TIEPHO/1a KOJIeOaHHI PYKMHHOTO MassTHUKA OT MaCChI
rpy3a U KECTKOCTH TMPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX
KoJIe0aHU, MPSMOJIMHEHOE pacIpOCTpaHEHUE CBETA, pas3sIokKeHUE Oesoro
CBETa B CIEKTP, U3yUYEHHE CBOMCTB M300paK€HUS B IUIOCKOM 3€pKajie U
CBOMCTB M300pa’k€HUs INpeaMeTa B coOHparolleldl JIMH3€, HaOII0JeHuE
CIUIOLIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYECHHS): CAMOCTOATEIHLHO COOUPATh
YCTaHOBKY M3 U30BITOYHOIO HabOpa 000py10BaHMsl, OMUCHIBATH X0/ OIbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOANTH TIPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX H3MEPEHUH, OMpPEeeIss
CpelHEee 3HAaYeHUE H3MEepsAEeMOM BeNIMYMHBI ((DOKYCHOE paccTOsTHUE
coOuparoiieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba U3MepeHus
(u3MepuTeapLHOTO MpUdopa);

NPOBOAWTH  MCCIIEIOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIHYUH C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTD MyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH, Ieprojia KojaeoaHui
MaTEMaTUYECKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS
CBETa OT yTJia MaJCHUs U yIJia IPEJIOMJICHUS OT yriia MajeHHs): INIAHUPOBATh
HCCIIEIOBAaHUE, CAaMOCTOSTEIFHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJIE TAOIHUI]
U rpauKoOB, J1eJaTh BHIBOABI IO Pe3yJbTaTaM MCCIEA0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEHSs CKOPOCTh
U YCKOpPEHUE Teja IPU paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE CBOOOTHOTO
nafeHus, KECTKOCTb TMPYXHUHBL, KOIPOUIIUEHT TPEHHUS CKOJIBKCHHUS,
MexaHudeckas paboTa W MOIIHOCTh, YacTOTa MW TNEpHOJ] KoyeOaHUn
MaTeMaTUYECKOTO U MPYKUHHOIO MasITHUKOB, ONTHYECKask CUjia COOMparomien
JUH3bI, PAJAMOAKTUBHBIM (OH): IJIAHUPOBATh HU3MEPEHMs, COOMpaTh
DKCIIEPUMEHTAIbHYI0O YCTAaHOBKY ¥  BBIMOJHATH HW3MEPEHHs, CIEays
NPEIOKEHHON  MHCTPYKIIMHM, BBIUMCISATH  3HAYEHUE  BEIUYUHBI |
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNIbTAThI C YUETOM 3aJJaHHOW TOTPEITHOCTH
W3MEpPECHUN;

coOMI0/IaTh TIpaBUIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOpHBIM
000py10BaHUEM;



pa3nauyaTh OCHOBHBIE IPU3HAKM H3YYEHHBIX (PU3MYECKUX MOJENEH:
MaTepuagbHas TOUKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBI UCTOYHUK CBETA,
Jqy4, TOHKAs JIMH3a, IUIAHETAapHas MOJENIb aTOMa, HYKIOHHAas MOJEIb
aTOMHOTO $J1pa;

XapaKTepU30BaTh IPUHLIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONUCAHUA (B TOM YHCIIE: COUAOMETP, JATUUKU
IIOJIOKEHUS, PACCTOSIHUSA M YCKOPEHHsI, PAKeTa, DXOJOT, OYKH, IEPHUCKOIL,
¢oToanmapaT, ONTUYECKHE CBETOBOJABI, CIEKTPOCKOM, I03UMETp, Kamepa
Bunecona), wucnonb3ys 3HaHHA O CBOMCTBaX (U3WYECKUX SIBICHUU U
HEOO0XOoAUMbIe (PU3NUYECKNE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pElIeHNN y4eOHO-TIPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JUIsl IOCTPOEHUS
N300pakeHU B IJIOCKOM 3epKajle U coOuparomien JuH3e;

OPUBOIAUTH NPUMEPHI (HAXOAUTh HH(GOPMALIUIO O IPUMEpax) MPaKTUYECKOro
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHUW B TIOBCEAHEBHOM JKHU3HU A
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIEHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH CpeLe;

OCYUIECTBJIATH MOUCK HH(POpMaLUK (PU3HUECKOro cojepxkanus B IHTepHere,
CaMOCTOATENbHO  (OpMYyJIMpYsT TOHMCKOBBIM  3ampoc, HAXOOUTh IyTH
ONpEeNEeNeHUs] JIOCTOBEPHOCTH MOJYYEHHOM MHPOpMalUd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UICTOYHUKOB;

UCTIOJIb30BaTh IPH BBHINOJHEHUH Y4YEOHBIX 3aJlaHUil Hay4HO-TOMYJSPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTEpHalIbl, PECYpChI
cetu HMHTepHer, BiageTb NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAIlMU U3 HECKOJIBKMX MCTOYHHUKOB (DPU3MUYECKOTO COAEpIKAHMUS,
MyOJIMYHO TPEACTABIATH PE3YNbTAThl MPOEKTHOW WIIM HCCIEI0BATEIbCKON
NEATEIBHOCTH, MPYU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YyYECHHBIA IMOHSITUHHBIN
anmaparT H3y4aeMmoro pasjena (UMK M CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaIuen ¢ yuéToM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaundecTBO 9acoB
Ne HaumenoBanue pa3jaesioB Kontpoan Ilpakru OJeKTPOHHBbIE (IUPPOBbIE)
/0 ¥ TeM NPOrpaMmbl Bcero | HbIe yeckne OOpa3oBaTelbHbIE PeCypChl
padoThI padoThI

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPYKAKOIIEro MUpa

1.1  ®wusuka - HayKa O IPUPOJIC 2 BH@HOTeKa LOK
https://m.edso0.ru/7f416194
1.2 ®usnyeckue BEIUYHUHBI 2 1 ﬁg&?ﬁ%ﬁ;&gg}éf 416194
13 EcTtecTBeHHOHAy4HBIN 5 1 bubnmnoreka HOK
METOJI II0O3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pazjen 2. [lepBoHayaibHbIe CBeeHHs O CTPOCHUH BelllecTBA
2.1  CrpoeHue BelecTBa 1 Bubmorexa LOK
https://m.edso00.ru/7f416194
2.2 iziﬁizlgglglme YaCTHIL 2 1 Bubmmorexa LIOK
. https://m.eds00.ru/7f416194
23 ArperatHble COCTOSIHUS 5 bubmmoreka [JOK
BEILIECTBA https://m.edso00.ru/7f416194
Uroro no pazneny 3)
Paznen 3. /IBu:keHune U B3auMojieiicTBue Te
3.1 MexaHu4eckoe JBHKCHUE 3 E;ISSH/P/I;TS(S%E?U/I% 116194
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 1 ]r?tlfr?sj?/l//lr?f:(;(se:)(])_.[roulléf 416194
3.3  Cuna. Buasl cun 14 1 2 E;ISSH/I//I;T:;;Z_[S/I% 116194
Hroro no paszneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
Hasnenue. Ilepenaya
41 | JA@BICHAA TBEPABIMHU 3 bubnmorexa LIOK
TeJIaMH, KUJKOCTIMHU U https://m.edsoo.ru/7f416194
rasaMmu
bubmmoteka IIOK
4.2 [lasnenne xunKocTy S mps://m.edsogru/7f416194
4.3  AtMocdepHOe TaBlieHUE 6 Egggﬁ;ﬁ;{;gﬁzﬁf 416194
44 JlelicTBHE KUIKOCTH U Ta3a 7 1 2 bubnmoreka [JOK
Ha MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no paszneny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus



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

but6mmoreka [IOK

5.1 ' Pabora u momnocTh 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK

5.2 TlpocThic Mexamm3MeI S 1 https://m.edso0.ru/7f416194
bubnunoreka LIOK

5.3 Mexanuicckas suepris 4 1 https://m.edso00.ru/7f416194

Hroro no pazaeny 12

PezepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 10

I10 ITPOTPAMME



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

8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
No HaunmenoBanue (wnbpoBbIe)
w/n §33H6HOB H TeM Beero KonTpoabubie IlpakTuueckue 0Gpa3oBaTETbHbIC
porpaMmablI padoThI padoThI pecype
Paznen 1. TermoBble siB1eHUs
11 CtpoeHue u cBolicTBa 7 bubnuoreka [IOK
BEILECTBA https://m.edsoo.ru/7f4181ce
1.2 TemnnoBsie IPOIECCHI 21 1 4 Egggﬁ;ﬁiﬁgg}% 1181ce
Wroro mo pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE
o 3apAIBL 3apsKeHHbIE 7 bubnmoreka [JOK
Tela U UX https://m.edsoo.ru/7f4181ce
B3aMMOJICIICTBHE
29 ITocTossHHBINM 20 1 5 bu6mmoreka [IOK
NEKTPUYECKUHI TOK https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.3 | MarauTHsc AB1CHNs 6 ! . https://m.edsogru/7f418lce
24 DJNIeKTpOMarHuTHas 4 1 bubnuorexa [JOK
WHIYKIUS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 11

YACOB I10 ITPOTPAMME



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 KITIACC

KosnnuyectBo 4yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHHe pa3iesiOB M TeM Kontpo IlIpakruue (uupposbie)
/I mporpamMmbl Bcero JibHbIe ~ CKHe 00pazoBaTelbHbIE
padoTel  padoThI pecypcel
Paznen 1. Mexannueckue siBJICHHUS
11 Mexanndeckoe JIBH)KEHUE U 10 1 bubmuorexa [JOK
™ c1ocoObl ero onucaHus https://m.edsoo.ru/7f41a4a6
N bubmuoreka [JOK
1.2 BsaumonecTsue Ten 20 ! 2 https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3axomrr coxpaneHu 10 2 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M1 BOJTHbI
bu6mmoreka [IOK
2.1 | Mexammraecxue koneoanus ! 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pazjen 3. DiieKTpoMarHuTHoe 1oJie u 3

JICKTPOMAIrHUTHBIC BOJTHBI

DIIEKTPOMArHUTHOE MOJIE U 6 bubnnoreka [JOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
4.1 3axkoHBI pacIpOCTPAHEHHUS CBETA 6 Eubmorexa IIOK
' https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U ONITHYECKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PasnoxxeHue O6eoro cBera B CEKTp 3 https://m.edsoo.ru/7f41adab
Uroro no pazneny 15
Paznea S. KBaHnToBbI€ sIBJICHUS
51 Hcnyckanue u norjoiieHne cBera 4 bubnuoreka [IOK
"~ aToMoM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 Crpoenue aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 Slnepurie peaxium ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIaI0IM I MOYJIb
II
5.1 concpmariin types o sa 79 9 BuGmiorera LIOK
' /1ep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 3 10

I[TPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa O PUPOJE.
SBnenus npupoabl. Pusndyeckre
SIBJICHUS

MexaHu4decKkue, TeIUIOBEIE,
AJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckre BEITUIUHLI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH OMOIIU
KHUJIKOCTHOTO TEPMOMETPA U
JaT4NKA TEMIEPATyphI"
Jlaboparopuas pabora Nel mo Teme
«OnpeneneHue LeHbl A€ICHUs
KAl UK3MEPHUTEIHLHOTO TPHOOPar»
CraproBas quarHoctuyekas padora
Kak ¢usuka n npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOIY.
EcrecTBeHHOHAY4YHBIN METO/T
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEN

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bl: 1aJbHOCTD MOJIETA
[IapHKa, MyIeHHOTO
TOPU30HTANIBHO, TEM OOJIbLIIE, YeEM
Oomblie BhICOTa MMycKa'
7JlaGopaTopHas padora Ne2 mo teme
«M3mepenne o6beMa KUJIKOCTH U
TBEPAOTO TENA»

dara mo
IUIAHY

dara mo
dakrty

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IMpumeuan
usi

bubmuorexa [JOK
https://m.edsoo.ru/ff0

9f72a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0

9fe0a

10

11

Crpoenue BeniectBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE
CTpO€HHUE BellecTBa. [[BukeHue
YaCTHI] BEIIECTRA.

VYpok-uccnenoanue «OnbITHI 11O
Ha0JIFOJEHUIO TEIJIOBOr0
pacIIupeHus Ta30B»
Jlaboparopnas pa6ota Ne3 o Teme
«OrmpeeneHne pa3MepoB MaJbIxX
TE»

ArperaTHble COCTOSIHHSI BEIIECTBA

B3anMocBsa3p Mexay cBOKWCTBaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYIISIPHBIM CTPOCHHUEM.

bu6anoreka LIOK
https://m.edsoo.ru/ff0

a013e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

Oco0OeHHOCTH arperaTHbIX
COCTOSIHUAM BOJIbI

MexaHn4eCcKoe ABHKCHHE. bubnunorexa LIOK
12  PaBHOMEpHOE W HEPaBHOMEPHOE https://m.edsoo.ru/ff0
JIBMKCHHC a05c6
bubnunoreka LIOK
13 Ckopoctb. Equnuiibl ckopoctu https://m.edsoo.ru/ff0
a079c
bu6nmmoreka [IOK
14  Pacuer nyTu U BpEMEHHU JBUKECHUS https://m.edsoo.ru/ff0
a0aed
WNueprus. 3aKoH HHEPITUH. bubnuorexa [IOK
15  BzaumojeiicTBHE TEN KaK NpUYMHA https://m.edso00.ru/ff0
U3MEHEHHUS CKOPOCTHU [IBMIKEHUS TEJI a0c10
[InoTHOCTB BenecTBa. PacueT macchbl bubmiorexa LIOK
16 ’ https://m.edsoo.ru/ff0
1 o0BbeMa Teja 1Mo ero MIOTHOCTH
aOfee
Jlaboparopuas padota Ne4
17  «Omnpenenenue mMIOTHOCTH TBEPAOTO
Tena»
Perrenuie 3agau mo treMme "I1OTHOCTE Bubmiorexa LIOK
18 " https://m.edsoo.ru/ff0
BeIIeCTBA 2193c
Cuna xak XxapakTepuCTHKa
19 | Bzaumoperictsud teil. Cuna
ynpyrocti. 3akoH ['yka
Jlaboparopuas padora No5
20 «3yueHune 3aBUCUMOCTHU
pactshxenus (nedopmaryn)
MIPYXUHBI OT MPUIIOKEHHON CHUITBI»
21  SIBnenue TaroteHus. Cuia TSHKECTH
CBs13b MEXly CUJION TSKECTH U bubmmnoreka HOK
22  wmaccoii Tena. Bec Tena. Penienne https://m.edsoo.ru/ff0
3aga4d no teme "Cuna TsokecTu" al778
Cuia TshKeCTH Ha JAPYTHX IJIaHeTax. bubmuoreka [IOK
23  dusnyeckue XxapaKTePUCTHKH https://m.edsoo.ru/ff0
IJIAHET al502
bubmmoteka IIOK
24 V3mepenwue cwi. JluHamomeTp https://m.edsoo.ru/ff0
al8cc
bubnunoreka LIOK
25  Bec Tema. HeBecomocTh https://m.edsoo.ru/ff0
alr78
CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX bubnmoreka [JOK
26 1o OJHOI MpsMOM. https://m.edsoo.ru/ff0
PaBHOnelicTBYIOIIIASA CHIT ala70
97 Pemenwue 3anay mo teme
"PaBHonelicTByrOMIas CrT"
TpeHue CKOJIbKEHUS ¥ TPCHUE Brbmrorexa [IOK
28 https://m.edsoo.ru/ff0

ITOKO. TpeHI/IC B IpUpPOAC U TCXHUKC

alb9c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
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/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas pa6ota Ne6

nasnenust. OnsiT Toppuueniu

«M3yueHne 3aBUCUMOCTH CHIIbI bu6muotexa [JOK
29  TpeHHUs CKOJIbKCHHUS OT CHIIBI https://m.edsoo.ru/ff0
JABJICHUS U XapaKTepa alcc8
COTPUKACAIONIUXCS TTIOBEPXHOCTEN»
30 PeHWHH%3aﬂw1HagnpeﬂeﬂeHHe
PaBHOICHCTBYIOIICH CHITBI
Pemenue 3anau mo remam: «Bec
Tenma» «FpagnquKoeH306pameHHe Bubmiorexa LIOK
31 ’ https://m.edsoo.ru/ff0
cuiny, «CHuibly, a1de0
«PaBHOIEUCTBYIOIIAS CUIT» -
Kontponbnas padora Nel mo remam:
«MexaHH4YEeCKOe JIBUKECHUE,
32 | «Macca, IIIOTHOCTBY, «Bec Tenay,
«['paduueckoe m3o0pakeHre CHI,
«Cunbi
bubmuoreka [{OK
33 JaBnenue. CriocoObl yMEHbILICHUS U https://m.edsoo.ru/ff0
YBEJITMUCHUS JTABIICHUS 22036
JlaBienue raza. 3aBUCUMOCTh bubmuoreka [{OK
34 | maBieHud rasa ot o0Onéma, https://m.edsoo.ru/ffo
TEMIIEPATYPbI a2376
[Tepenava naBneHus TBEPIALIMHU bubnuoreka [IOK
35 | TemaM#, JKMIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ffQ
3akon Ilackams a25b0
JlaBneHue B KUAKOCTH U rase, bubmmoreka [JOK
36  BBI3BAaHHOE JACHCTBHUEM CHIIbI https://m.edso0.ru/ff0
TSKECTH a2718
37 Pemenue 3amau o reme «JlaBnenue Egg?;%fg;ggﬁfo
B KAIKOCTHU M ra3e. 3akoH ITackaisy»
a2826
bu6nmorexa LIOK
38  CooOuaromuecs cocyabl https://m.edsoo.ru/ff0
a2970
bubmmoteka IIOK
39  T'mapaBnuyeckuit mpecc https://m.edsoo.ru/ff0
a3136
40 MaHOMeTpHV. [Topinesoit
YKUJKOCTHBIN HacoC
Atmocdepa 3emnu. [Ipuunnel
CYLIECTBOBAHMSI BO31YILIHOM bu6muoreka [JOK
41  oOonouku 3eMiu. 3aBUCUMOCTD https://m.edsoo.ru/ff0
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI a2bba
HaJ YpOBHEM MOps
bubnunorexa LIOK
42 Bec Bosnyxa. Atmocheproe https://m.edsoo.ru/ff0
JTaBIICHHEC a2bsa
but6mmoreka [IOK
43 Msmepenne armocdeproro https://m.edsogru/ffo

a2da8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

Bcepoccuiickas npoBepouHasi paboTa

3aBUCHMOCTH aTMOC(HEPHOTO bubnuoreka [JOK
44 naBieHHS OT BBICOTHI HAJl yPOBHEM https://m.edsoo.ru/ff0
MopsI a2fca
bu6nmoreka [IOK
Bapometrp-anepona. AtmocdepHoe
45 p p POHA (bep https://m.edsoo.ru/ff0
JABJICHUE HA PA3JIMYHBIX BBICOTAX
a2fc4
Pemenue 3amau mo teme
46 "
ATMochepHoOe TaBIeHUE
JlelicTBHE KUJIKOCTH U Ta3a Ha bubnmoreka [JOK
47 | MOrpy’KEHHOE B HUX TEJO. https://m.edsoo.ru/ff0
ApxumenoBa cuia a3276
JIaboparopHas padbora Ne7
«Onpléz[eniﬁne I;LITaHKHBaIOHICfI Bubmiorexa LIOK
48 N N https://m.edsoo.ru/ff0
CHWJIBIL, ICKCTBYIONIEH Ha TeJlO, 233fc
MOTPYKEHHOE B )KHUJIKOCTh)» I
bubmuoreka [{OK
49  IlmaBanue Ten https://m.edsoo.ru/ff0
a3s14
Jlaboparopuas pabota Ne 8 o Teme
«HccnenoBanne 3aBUCHUMOCTH Beca bubnunoreka LIOK
50 | Tema B Bome oT 00BEMaA https://m.edsoo.ru/ff0
MOTPY>KEHHOU B JKUJKOCTh YaCTH a3a96
TEIa
Pemenue 3amay mo reMam:
51 «[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B)»
Pemrenne 3amad mo remam:
«IlitaBanue cynos bubmoreka LOK
52 ) https://m.edsoo.ru/ff0
BosnyxomnaBanuey, «/laBienue 23654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
KonTponbnas pabota mo teme
53 «/laBieHne TBEPABIX TEN, KUIKOCTEHU
u razoB» / Bcepoccuiickas
poBepoyHasi padboTa
bubmmoteka IIOK
54  Mexanunueckas padoTa https://m.edsoo.ru/ff0
a3f82
bu6nunorexa LIOK
55 | MomHocTs. EQrHUIBI MOIITHOCTH https://m.edsoo.ru/ff0
a3f82
VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpHU
56 | moawnéme mo necruuie" Pemenne
3aja4 no teMe «MexaHndeckas
pabota, MOIIHOCTH
57 [Ipocteie Mexanu3Mmsl. Poryar.
PaBHOBecue cui Ha peiyare
Pesepsuslil ypok. Pabora ¢ Tekctamu
1o TSMC «[[gsneHHe TBEPABIX TENl bubanorexa [JOK
58 N p ’ https://m.edsoo.ru/ff0
SKHUIIKOCTEH U ra3oBy / adffe



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

Pbruaru B TexHuke, ObITY U IPUPO/IE.

Oneprus"

Bubmunorexa IIOK
59 SOOI [T Nf 9 https://m.edsol_.[ru/ffo
«HccnenoBanue ycioBHit 24786
PaBHOBECHSI phIUara -
60 Pemrenue 3agad mo teMe «Y CI0BUA ﬁg&?ﬁ;ﬁg&gﬁﬁfo
paBHOBECHsI pbIYara 24836
KoaddrmenT nonesnoro necTpust
gL  MexaHmsma. JlaboparopHasi pabota
NelO «M3mepenune KII/I HaknoHHOM
IJIOCKOCTH
Pemenue 3ama4 no reme "Pabora, BH6J_IHOTeKa LOK
62 wormocTs, KITT" https://m.edsoo.ru/ff0
’ adc48
Mexanuyeckas SHEprusl. bubnmoreka [JOK
63 | Kunernueckas ¥ IOTEHIMAIbHAS https://m.edsoo.ru/ff0
DHEPrus a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKON Eggﬁﬁ;ﬁ;ggﬁfo
SHEPTHH 24360
YPOK-3KCIIEPUMEHT T10 TEME
"DKcnepruMeHTalIbHOE OIpeIeICHHE
65 | HM3MCHeHHA KI/IHUeTquCKoﬁ u
MOTCHIIMATHLHOW YHEPTHH MTPU
CKaTBIBAaHMH TeJIa 10 HAaKJIOHHOMH
IUIOCKOCTH"
66 KonrtponsHast pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»
67 PezepBHr','Iﬁ ypok. Pabota c TeKCTaMf/‘I Eg&?ﬁ;f;;ggﬁfo
1o TeMe "MexaHHYeCKOe JBHKCHUE
adeeb
PesepBHrlit ypok. Pabota ¢ Tekctamu
68 | 1o teme "Pabora. MomIHOCTE.



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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/ff0a4ee6

8 KUIACC

JlaTa JlaTa JJIeKTPOHHbIE pumeyanus
Ne Tema ypoxa MJIaH pakrt nudgpoBbIe
n/n o0pa3oBaTe/ibHbIE
pecypcbl
1 OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOI bubmnorexa LLOK
https://m.edsoo.ru/ffOa
TEOPUH U UX OTBITHBIC 5056
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U
MOJICKYJI
Mopaenu TBEPIOTO, JKUAKOTO U bu6nmmoreka [IOK
3 ra3000pa3HOro COCTOSTHUM https://m.edsoo.ru/ff0a
BeIecTBa 540e
OO0ObsACHEHNE CBOICTB
TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUI
BEIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bubmnorexa IIOK
Kpucrammueckue u
5 . 1\5 optHbie Tena https://m.edsoo.ru/ff0a
p 5800
CMaunBaHuE U bubmnorexa IIOK
6 KalWJUISIPHOCTb. https://m.edsoo.ru/ff0a
IToBepXHOCTHOE HATSKEHUE 5530
bu6mmoreka [IOK
TemnoBoe pacmupeHue u
7 CKATHE p p https://m.edsoo.ru/ffOa
5a26
Temneparypa. CBs3b
8 TEMIIEPATypPhl CO CKOPOCTHIO
TEIIOBOTO IBUKEHUS YaCTHUI]
Buyrtpenuss sHeprus. bubnmnoreka HOK
9 Cr1oco0bI U3MEHEHNS https://m.edsoo.ru/ff0a
BHYTPEHHEHN YHEPrUuu 5¢60
bu6nuoreka [IOK
10  Bwuasl Temtonepeaaun https://m.edsoo.ru/ffOa
6412
VYpoxk-koHpepeHuus
"IIpakTHYECKOE
HCﬁLHLSOBaHHCTeHHOBHX bubnorexa LHOK
11 N https://m.edsoo.ru/ff0a
CBOWCTB BEIIECTB U 650
MaTepuaioB B IEJISIX —
sHeprocOepekeHus"
but6mmoreka [JOK
KomnuecTBO TEILIOTEI.
12 https://m.edsoo.ru/ff0a

VY aenpHas TEI0€MKOCTh

6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEIOBOTO

but6mmoreka [IOK

TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHUS

13  Oamanca. TemnooOMeH u https://m.edsoo.ru/ff0a
TEIJI0BOE PABHOBECHUE 7088
Jlaboparopnas padota Ne 1
"Hccnenopanue siBIeHUS bubmuoteka LIOK
14  rtemnmooOMeHa mpu https://m.edsoo.ru/ff0a
CMEIINBAHUN XOJIO0JIHON U 6a98
ropstaeit Boan1"
Pacuer xonuyecTBa TEIIOTEI,
HEOOXOAMMOTO JIJIst
15  HarpeBaHus Tena U
BBIJICTISIEMOTO UM IIPH
OXJIaXKJIECHUHU
Jlaboparopnas pabota Ne 2 bubmmoreka [JOK
16  "Ompenenenue yaeabHOR https://m.edsoo.ru/ff0a
TEIIOEMKOCTH BelecTBa"” 6bb0
bubmuorexa [JOK
17 ?;?gf;:r%nziii ¥ nembHas https://m.edsoo.ru/ff0a
p 7b5a
[InaBnenue u oTBEpJICBaHNE Bubnuoteka LHOK
18  kpuCTaIUIMYECKHX TEJl. https://m.edsoo.ru/ff0a
VensHas TEIUIOTA I1aBJIEHUS 71d2
Pemienue 3agay mo reMaM
«QHeprus T(I)[HJH/IBa» bubmiorexa LJOK
19 ’ https://m.edsoo.ru/ff0a
«[lnaBiieHne U OTBEpACBaHUE 79fe
KPUCTAJUTMYECKUX TEID» —
bubmnorexa IIOK
20 [apoobpasosaruc n https://m.edsogru/fan
KoHJieHcauus. Mcnapenue 240c
Kunienne. Y neapHas Tennora
napooOpa3zoBaHus U bubmmoreka [IOK
21  koHzmeHcamuu. 3aBHCHUMOCTD https://m.edsoo.ru/ff0a
TEMIIEPATYPhI KATIEHHS OT 786¢
aTMOC(EepHOTO TaBJICHUS
BrnaxnocTs Bo3ayXa.
JlaGopatopnas padora Ne 3 bubnuoreka [JOK
22 "OmnpeneneHue https://m.edsoo.ru/ff0a
OTHOCUTEIBLHOMN BIAaKHOCTH 7628
BO3yXa"
Pemenne 3ama4d Ha
23  ompepaeneHUE BIAKHOCTU
BO3IyXa
[TpuHIHITB pabOTHI TETIIIOBBIX
o4 nsurarenei. [laposas



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

METaJliax, XUJKOCTAX U radax

KII/I TermoBoro nBuratensi. bubaunoreka [JOK
25 | TemmoBble IBUTATEIU U https://m.edsoo.ru/ff0a
3aIUTa OKPYXKAIOMIEH Cpeb fcic
3aK0OH COXpaHEHUs U
26  mpeBpallCHHs SHEPTUU B
TEIUTIOBBIX MpoIieccax
[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TemnoBbie bubmmoreka [JOK
27  sBnenus. 3meHeHnue https://m.edsoo.ru/ff0a
arperaTHbIX COCTOSIHUI 83f2
BelecTna"
KOHT];?%HBHZUI pabora Ne 1 mo BuGmiorexa LIOK
2g | reMC "I CILIOBBIC ABICHIL https://m.edsoo.ru/ff0a
M3MeHneHue arperaTtHbix 8636
COCTOSTHUM BerecTna" —
29 Onektpuzanus Ten. [[Ba pona
AIEKTPUUCCKUX 3aPSI0B
Ypoxk-uccienoBanue
30 "9JI€KTpI/ISUaI_II/I$I TE
WHIYKIACH U TIPH
CONPUKOCHOBEHUM"
B3anMoeiicTBre 3apssKeHHBIX bubmiorexa LIOK
31 Ten. 3axon Kysiona https://m.edsoo.ru/ff0a
' 87e4
DNeKTpruYecKoe moJie.
Hanpsixkennoctb bubnuorexa [IOK
32 DIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/ff0a
[IpMHIUII CYTIEPIIO3UIN 8a0a
BJIEKTPUYECKUX TMOJEH
Hocurenu snekrpuueckux
33  3apsaa0B. DIeMEHTapHbIN
3apsan. CtpoeHue aToma
[IpoBOIHMKYN U AUDIIEKTPUKHU. bubmuorexa [JOK
34  3aKOH COXpaHCHHUS https://m.edsoo.ru/ff0a
ANEKTPUYECKOTO 3apsaa 8ef6
Pemenne 3agay Ha bu6nuoreka [IOK
35 mpuMeHEeHHe CBOWCTB https://m.edsoo.ru/ff0a
ANEKTPUUYECKUX 3aPsIOB 90cc
DIEeKTPUYECKHUH TOK, YCIOBHS
ero CyEIGCTBOBaHI/ISI. g bubmoreka HOK
36 https://m.edsoo.ru/ff0a
HlcTOYHUKH SIEKTPUYECKOTO 9534
TOKa
. but6mmoreka [IOK
37 ZTI;?:TBM JICKTpHHCCKOTo https://m.edsoo.ru/ff0a
96bh2
38 DNEeKTPUUECKUN TOK B



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

DJIeKTpUYecKas 1enb U e€

but6mmoreka [IOK

JIxoynsa-Jlenna

39 https://m.edsoo.ru/ff0a
COCTaBHBIC YaCTH 9838
Cuna toka. JlabopaTopHas
40 pa6ota Ne 4 "Uzmepenue u
peryjaupoBaHue CHIIbI TOKa"
bu6nuoreka [IOK
41 JICKTPHHECKOE HAIPIKCHHC. https://m.edsoo.ru/ff0a
BonbT™meTp. 8bd6
Jlaboparopnas pabora Ne 5 bubmmoreka [JOK
42  "V3mepeHue u peryanupoBaHuE https://m.edsoo.ru/ff0a
HanpsokeHus" 9el4
ConpoTuBiieHHE TPOBOAHMKA. bubmmoreka [IOK
43  VYnaenbHOE COMPOTHUBIICHUE https://m.edsoo.ru/ffOa
BEIIECTBA ar38
Jlaboparopuas padota Ne 6
"3aBHCUMOCTD
AIEKTPUIECKOTO bubmuorexa [IOK
44 compoTHBIIEHUS IPOBOJIHUKA https://m.edsoo.ru/ff0a
OT €ro JJIMHBI, TIOIIaau a738
MOTIEPEYHOT0 CEYCHHUS U
Marepuana"
3aBHCUMOCTD CHIJIBI TOKA OT bubmuorexa [JOK
45  wnanpspkenus. 3akoH Oma st https://m.edsoo.ru/ff0a
y4acTKa e adda
bubmnorexa IIOK
46 HocnenoareisHoe https://m.edsoo.ru/ff0a
COCIMHECHHMS TIPOBOJHUKOB 2046
Jlaboparopuas pabota Ne7
"[IpoBepka mpaBuiIa CIOKEHUS
47 HaIpsHKEHUN IPU
MOCJIeI0BATEILHOM
COCJTMHEHUH JIBYX
pe3ucTopoB”
bu6nunoreka [IOK
48 Hapamesbnoe coeuHeHus https://m.edsoo.ru/ffOa
MTPOBOTHUKOB 2358
JlaboparopHnast pabota Ne 8
"Hpollzeplcg HpaEI/IJ'Ia JUISL CUJIBI bubmiorexa LIOK
49 https://m.edsoo.ru/ff0a
TOKa TIPH TTApAJUICITEHOM adle
COEJIMHEHHUH PE3UCTOPOB"
Pemenue 3aga4d Ha
but6mmoreka [IOK
5o  'PHMCHCHHEC 3aKOHa Owma it https://m.edsoo.ru/ff0a
Pa3TUYHOTO COCTUHEHHS afsa
MTPOBOTHUKOB T
PaGorta 1 MOIIHOCTH bu6nuorexa [IOK
51  SIeKTpUYECKOro TOKA. 3aKOH https://m.edsoo.ru/ff0a

b124



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

Jlaboparopnast pabota Ne 9
"OnpezneneHue paboThl U

bu6nuoreka [IOK

Ucnons3oBanue

52 https://m.edsoo.ru/ff0a
MOIIHOCTH 3JIEKTPUIECKOTO b3e0
" | —
TOKa
DJIEKTPUYECKUE TIETTH U
HOTpegI/ITeJ'II/I 3J1§KTqueCK0171 bubmiorexa LIOK
53 https://m.edsoo.ru/ff0a
sHepruu B ObITy. KopoTkoe b660
3aMbIKaHUE —
54 HOCTO}IHHEDIC MarHuThl, UX
B3aUMO/ICICTBUE
Ypok-uccienoBanue bubnmnoreka HOK
55  "Usyuenwue nosneit https://m.edsoo.ru/ff0a
MOCTOSIHHBIX MarHuToB" c3d0
MaruutHoe nojie. MarHuTHoe bubmuorexa [JOK
56  mose 3eMiu U €ro 3HaUYCHUE https://m.edsoo.ru/ff0a
TSI SKA3HU Ha 3emiie cOba
[ToaroroBka K KOHTPOJILHOM
pabote 1mo Teme
"DneKTpUUeCcKue 3apsbl. bubmuorexa [IOK
57  3apspKeHHBIE Tea U X https://m.edsoo.ru/ff0a
B3aMMOJICHCTBHS. bd2c
IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK"
Kontponsnas padora Ne 2 o
TeMe "DIEeKTpUUIECKHEe 3apsiibl.
3apsKEeHHBIE TeJla U UX bubnuoreka [JOK
58  B3amMopeHCTBHS. https://m.edsoo.ru/ff0a
[TocTOsIHHBIN 37IEKTPUYECKUA bea8
ToK" / Beepoccwmiickas
MpoBepoyHas pabora
PezepeHbiiil ypok. Pabora ¢
TEKCTaMH 110 TEMe bu6mmoteka IIOK
59  "IloCTOSHHBIN NEKTPUYECKUIA https://m.edsoo.ru/ff0a
TokK" / Beepoccuiickas cdc6
MpoBepoyHas pabora
OnbIT OpcTena. MarautHoe
rnoJie BHSKTpiquKOFO TOKa bubmiorexa LJOK
60 https://m.edsoo.ru/ff0a
MarauTtHoe 1mose KaTyIiKH ¢ oy
TOKOM
[Ipumenenne
ANEKTPOMArHUTOB B TEXHUKE.
Ha6o§aTopHaﬂ paborta bubnmorexa LIOK
61 . https://m.edsoo.ru/ff0a
N3ydenue nericrBus c74a
MarHUTHOTO TIOJISI Ha
ITPOBOJHMK C TOKOM"
DIIEeKTPOABUTATETH bubnuotexa [JOK
62  MOCTOSHHOTO TOKA. https://m.edsoo.ru/ff0a

c86¢



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIIOpTE.

63

OnbiTel Papajes. 3aKoH
3JEKTPOMArHUTHON MHIYKIIUU.
[IpaBuio Jlenna

64

Dnekrporereparop. Crocoos
MOJTYYEHUS AIEKTPUIECKOI
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUu

65

66

67

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DNeKTpUYeCKrue U MarHUTHBIE
SIBJICHUSA"

Kontponsnas padora Ne 3 o
TeMe "OJIEKTPUYECKHUE U
MarHuTHBIC sIBJICHUS"
PesepBHylit ypok. Pabora ¢
TeKcTaMu 1o TeMe "TeroBbie
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ffOa
chl4

bubmuorexa [IOK
https://m.edsoo.ru/ffOa
ccobe

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarauTHsbIe siBJICHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME



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

9 KITIACC

3akoHOB HeroToHA

Oaeb6c

Hara JlaTta ¢aKT DJIeKTpPOHHbIE IIpuMmeyanus
Ne Tema ypoka IJIaH undposbie
n/n o0pa3oBaTe/bHbI
e pecypchl
1 MexaHn4eckoe IBUKCHUE.
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTh bubmiorexa LJOK
2 MEXAHIICCKOrO BSOS https://m.edsoo.ru/ff
A 0ad474
. bubmuoreka [JOK
P
3 aBH2¥eiHoenpﬁMOHHHeHHoe https://m.edsoo.ru/ff
JIBHKCHH 0ad19a
HepaBnomepHoe npsiMoinHeitHoe
4 nekeHue. CpeqHsst U MTHOBEHHAsS
CKOPOCTH
. bu6mmoreka [IOK
I1
5) 5;}2:33:63323 f;e;;a;eoycxop cHHoe https://m.edsoo.ru/ff
8 ' p 0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFDKCHHUSI.
I'paduk ckopoctr
JlabopaTopnas padora Ne 1
'W)npgnengﬂne§CK0peHnﬂIenanpn Bromaorexa LIOK
7 https://m.edsoo.ru/ff
PaBHOYCKOPEHHOM JIBHKEHUU T10 0adbl8
HaKJIOHHOM TIOCKOCTH" ‘____‘
8 CBoOoanoe majaeHue Teia. OmbIThI
TI'amunes
PaBHOMEpHOE BHKEHUE TIO
bu6mmoreka [IOK
!
9 OKPYIKHOCTH. LIEPHOIL 1 HacToTa https://m.edsoo.ru/ff
oOpartenusi. JInneitHas u yriuonast
0ael76
CKOPOCTH
10 L{leHTpOCTpEMUTENBHOE YCKOPEHHE
. bu6mmoreka [JOK
IT H .B
11 CHepIiHH SAKOM HRIOTOHA. BEKTOP https://m.edsoo.ru/ff
T 0ae612
. bu6mmoreka [IOK
B H )
12 P;ZEOH ;ali(;H H;);OI:I?H https://m.edsoo.ru/ff
OACHCIBYIOIHad Oae72a
. bu6mmoreka [IOK
T H .
13 Cpe?lgsgﬁoﬁﬂ C;IiTOHa https://m.edsoo.ru/ff
yHeprosui 0ae982
bubmuorexa [JOK
14 Pemenne 3aza4 Ha npuMeHeHue https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK

BzanmoneiicrBue ten"

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff
Oaeca2
16 Pemenue 3ampau no reme «Cuiia
YIOPYTOCTH
Jlaboparopnas padota Ne 2 bubnmoreka [JOK
17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/ff
HPYKUHBD) Oaee28
bu6mmoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff
0af738
19 Pemrenne 3agaud mo teme «Cuiia Eggs?ﬁr?]?:(i%groullﬁf
TPECHUSD) 0afa26
Jlaboparopnast pabora Ne 3 bubnmoreka [JOK
20 "Onpenenenue kodhdunrenta https://m.edsoo.ru/ff
TPEHUs CKOJIbXKEHUs" 0af8be
Pemenue 3agau mo teme "3aKoHBI bubmuoreka [JOK
21 Herorona. Cuia ynpyrocru. Cuna https://m.edsoo.ru/ff
TpeHus" Oafb8e
Cuia TSKeCTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK
22 TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO https://m.edsoo.ru/ff
najcHus 0af044
Ypok-koHpepenus "JBrmkeHue Ten
23 BOKPYT T'PaBUTAIIMIOHHOTO LIEHTpa
(Conueunas cucrema). ['anaktuxu"
Pemenue 3agau no teme "Cuna bubmuorexa [JOK
24 TSDKECTU U 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff
TATOTEHUS" 0af5f8
bu6mmoreka [JOK
25 gzgzggjsgx)ngfga:rCKOpOCTL. https://m.edsoo.ru/ff
perpysi 0af33c
PaBHOBeCHE MaTEepHAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO. bubnuotexa [JOK
26 PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff
3aKpeIIEHHOW OChIO BpallleHHUS. Oafe36
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuaibHON TOYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
Pemenue 3agad mo reme "MomeHT BH6J_IHOTeKa LOK
28 " https://m.edsoo.ru/ff
cwisl. LleHTp TsKECTH 0b02b4
[ToaroroBka K KOHTPOILHOM paboTe bubnmoreka [JOK
29 1o Teme "MexaHn4yecKkoe JBUKEHUE. https://m.edsoo.ru/ff

0b0408



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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

Kontponbnas pabora Nel mo teme

bu6mmoreka [IOK

MEXaHUYECKHX KOJICOaHHSIX

30 "MexaHU4ecKoe IBUKEHHUE. https://m.edsoo.ru/ff
BzanmoneiictBue Ten" 0b06ec
Nmnynsc Tena. UMnysabc cuibl.
3a1<0§1 COXpaHEHHUs I/I}l;IHYHLCEI. buGmnorexa LIOK
31 v https://m.edsoo.ru/ff
[pYroe u Heynpyroe 0b07fa
B3aUMO/JICIICTBUE —
" bubmuoreka [JOK
32 Peenve safas o TeM,? 3axon https://m.edsoo.ru/ff
COXpPaHEHHUS UMITYJIbCa 0b096¢C
33 VYpok-koHpepeHnius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ff
0b0a84
Pabota cuibl TSXKECTH, CHITBI bubmmorexa [JOK
35 X https://m.edsoo.ru/ff
YIPYTOCTH U CUJIBI TPEHUS 0b0db8
JlaGopatopHnas paborta Ned
«OrnpeneneHne padoThI CHITBI
36 TPEHMS P PABHOMEPHOM
JBVKEHUH TEJa TI0 TOPU30HTAIBHON
MIOBEPXHOCTU»
37 CBs3b 3HEPrUU U paboTHI.
[ToreHumanpHas 3HEprust
bubmuorexa [JOK
38 KI/IHeTI/I‘{eCKafI sHeprusi. Teopema o https://m.edsoo.ru/ff
KUHETHYECKOW YHEPTUU 0b0C32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
JlaGopatopnas pabora Ne5 bubnnoreka [JOK
40 «M3yueHne 3aK0Ha COXpAHEHUS https://m.edsoo.ru/ff
SHEPTUM Obl2fe
bu6mmoreka [JOK
a1 KonebarenbHoe 1BUXKEHUE U €r0 https://m.edsoo.ru/ff
XapaKTePUCTHKH 0b1858
3aryxatomue KonebaHusl. bubnuoreka [IOK
42 BreinyxneHHble KonebaHus. https://m.edsoo.ru/ff
Pe3onanc 0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasITHUKH
Ypok-uccienoBanne «3aBUCUMOCTh bubarorexa [JOK
44 nepuo/ia KojaebaHuil 0T KECTKOCTH https://m.edsoo.ru/ff
MIPY>KUHBI U MACCHI TPy3a» 0b197a
45 [IpeBpamienue sHepruu npu



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

Jlaboparopnas pa6ota Ne6 bubnnoreka [HOK
46 «OrnpenenenHue 4acToThl U Ieproa https://m.edsoo.ru/ff
KOJIeOaHUH IPYKUHHOTO MasiTHUKAY) Oblaec
Jlaboparopnas pabota No7
«HpoI;epKIe)l HGSEBI/ICI/IMOCTI/I nepuojaa bubmiorexa LOK
47 . https://m.edsoo.ru/ff
Koje0aHuil Tpy3a, MOABEIIEHHOTO K 0b197a
HUTH, OT MacChl Ipy3a» .
Mexanundeckue BoHbI. CBOWCTBA bubmuoreka [JOK
48 MexXaHW4YeCKuX BOJH. [IpomosbHbIC 1 https://m.edsoo.ru/ff
MOTIEPEYHbBIC BOJTHBI Ob21fe
VYpox-koHpepeHuus
49 "MexaHU4YeCKHUE BOJHBI B TBEPIOM
tene. CelicMuyeckue BOJTHBI"
50 3ByK. Pacnipoctpanenue u
OTpa)KEHHE 3BYyKa
VYpok-uccnenosanue "Habmogenue
51 3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHUI pe30HaHC
bubmuorexa [JOK
Ypoxk-koHdepeHius "Y abTpa3ByK U
53 mrl)q) 3B (beH ; - TGI;HHI?’;, https://m.edsoo.ru/ff
PasBYIC B IPHPOA 0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe
" P P bubmuorexa [JOK
1o Teme "3aKOHBI COXpaHEHUS.
o4 https://m.edsoo.ru/ff
MexaHandeckue KojaeOaHus u
" 0b25f0
BOJIHBI
KontponbHas pabora Ne2 o treme
"3aKOHBI COXPaHEHUS.
55
Mexaandeckue KojaeOaHus u
BOJIHBI"
DNEeKTPOMarHuTHOE TOoJIe. brbmoreka [JOK
56 S IEKTDOMALHITHELC BONHEL https://m.edsoo.ru/ff
P Ob2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepenuus "llkana
P dep bubmuorexa [JOK
ANEKTPOMArHUTHBIX BOJIH. _
58 https://m.edsoo.ru/ff
Hcnonb30BaHMe JIEKTPOMATHUTHBIX Ob2fe6
BOJIH JJISI COTOBOM CBs3H"
VYpok-uccaenopanue "H3yuenue bubnuoreka [JOK
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff
HOMOIIbI0O MOOMIIBHOTO TeniedoHa" 0b2c6e
Pemenue 3agad Ha onpeneneHne
60 YaCTOTEI U JUIMHEBI

AJIEKTPOMATHUTHOM BOJIHBI
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https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas MpHUpo/ia CBETA.

bu6mmoreka [IOK

61 CkopocTb cBeTa. BosHoBbIe https://m.edsoo.ru/ff
CBOMCTBA CBETa 0b31d0
Hcrounuku cBera. [IpsmonuneitHoe bubnnoreka [HOK

62 pacrpocTpaHeHHEe CBETa. 3aTMEHHS https://m.edsoo.ru/ff
Comnnna u JIyHs 0b3658
3aKOH OTpa)KEHHs CBETA. 3epKaia. bubmmnoreka [IOK

63 Pemenwue 3a1a4 Ha IprUMEHEHHE https://m.edsoo.ru/ff
3aKOHA OTPaKCHUSI CBETA 0b38c4

64 [Ipenomnenue cBera. 3akoH Eggs?ﬁr?]?:(i%groullﬁf
MIPEJIOMIICHUS CBETA Ob3aea
[TonHOE BHYTpEeHHEE OTpakeHUE
CBETA. I/ICHZJTIII))soBaHHe EOHHOFO brbmzorexa LIOK

65 https://m.edsoo.ru/ff
BHYTPEHHET0 OTPaKEHUS B 0b3che
ONITUYECKUX CBETOBOJIAX
Jlaboparopnas pabota Ne§

"UccnenoBanue 3aBUCUMOCTH yIiia

66 MIPEJIOMIICHUS] CBETOBOTO JIyda OT
yrjla NajeHusl Ha TpaHulie "BO31yX-
crexio""

VYpoxk-koHpepeHuus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3B"
bu6mmoreka [IOK
68 JInnzel. OnTHYecKas Cujia JTMH3bI https://m.edsoo.ru/ff
0b3f2c
Jlaboparopras padota N9
69 "OnpeneneHue (I)OKYCHOF?
PacCTOSHUS U ONITUICCKOU CHITBI
coOuparorien TUH3bI"
bu6nmoreka [JOK
70 ITocTpoenne n3o0pakeHHii B TMH3aX https://m.edsoo.ru/ff
0Ob444a
Jlaboparoprast padorta Nel0 bubmmoreka [JOK

71 "[lomyuenue nzo0pakeHuii ¢ https://m.edsoo.ru/ff
MTOMOIIBIO COOMpPAFOIIIEH JIMH3HL. " 0b4206

72 YpOK-KOH(bepeHuHs[”"OHTquCKI/Ie Egggﬁ;fi%gﬁ};
JTUH30BBIC TPHOOPHI 0c0a7e
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OEPA3OBAHUS

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

13

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

pasinyarh SBJICHHS 110 ONUCAHUIO MX XApPaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUUECKOE SBICHHUE

pacrno3HaBaTh MPOSIBICHUE N3YYCHHBIX (DHU3UUECKHUX SBICHUHN B OKPYKAIOIIEM
MUpE, B TOM 4HClie (PU3UYCCKUE SBJICHUS B MPUPOJIE, IIPH ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH CYIICCTBCHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX ABICHUN

14

1.5

1.6

1.7

1.8

OINKCBHIBATh M3Yy4YCHHbIE CBOICTBAa Tel M (PU3MUECKHE SBICHMS, UCIIONb3YS
¢u3nUecKkrue BEIWYHUHBI, IPH ONHCAHUU MPABWIBHO TPAKTOBATh (PH3UUECKUI
CMBICJI UCHOJIb3yEMbIX BEJIUYMH, UX O0O3HAYEHUS M €JUHULbI (PU3MYECKHX
BeJIMYMH, HAaXOAWTh (HOPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEIMYMHY C JAPYrUMHM BEJIMYMHAMH, CTPOUTh TIpaUKU HM3YyYEHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEITHYHH

XapaKTCPpHU30BaATh CBOMCTBa TCII, (1)H31/I‘ICCKI/IC SABJICHUS U IPOUECCCHI, UCIIOJIB3YA
HN3YUCHHBIC 3aKOHBI, IIpU 5TOM HOaBaTbhb CJIOBCCHYHO q)OpMyJ'II/IpOBKy 3aKOHa "
3aIMMCbIBATb €TI0 MAaTCMATUYCCKOC BBIPA)KCHUC

00BACHATH (hPr3HUECKUE SBJIEHUS, IPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMid NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH
IMPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTMYEeCKuX
maroB ¢ onopoid Ha 1 — 2 W3y4eHHBIX CBOMCTBAa (PU3UUECKUX SIBICHUM,
(bu3nyeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemiats pacuéTHbIe 3a1a4u B 1 — 2 nelCTBUS, UCTIONB3YsI 3aKOHBI U (DOPMYITHI,
CBsI3BIBAOININE (DU3UYECKHE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHSI 3a7a4d
3aMMChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (U3MUECKHUE BEIHUYMHBI B
GopMyllbI W TPOBOIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC JIaHHBIC,
HEOOXOUMBIE JIUISl PEIICHUs 3a/1a4, OIEHUBATh PEATUCTUIHOCTH MOTY4YEeHHOM
(U3UIECKON BETHYUHBI

pacro3HaBaTh MPo0JIeMbI, KOTOPHIE MOKHO PEIINUTh MPU MOMOIIU GU3NUECKUX
METO/I0B, B OIIMCAHUHU UCCIIEJOBAHUS BbIIEIIATH IIPOBEPAEMOE IPEAIIOIOKEHUE
(runotesy), pa3nIdyaTb U HHTEPIPETHUPOBATH IMOJYUEHHBIH pe3ynbTar,
HaXOJIUTh OMIMOKH B XOJI€ ONbITA, AEJaTh BBIBOJBI IO €0 pe3yIbTaTaM

1.9

MPOBOAMTH OMBITHI MO HAOMIOAEHUIO (PU3HUECKUX SBICHHUA WU (PU3NIECKUX
CBOMCTB Tel: (POPMYIHPOBATH MPOBEPSEMbIC MPEINOJIOKEHUSI, COOUpaTh




YCTAHOBKY U3 MPEIJIOKEHHOTO 00OpYyIOBaHUS, 3alMChIBATh XOJ OIbITa U
(GbopMyITHUPOBATH BBIBOIBI

1.10

1.11

BBITOJIHATH MPSMbIE U3MEPEHUS C CIOJIB30BAHUEM aHAJIOTOBBIX M IU(POBBIX
IprOOPOB, 3aIIUCHIBATh IIOKA3aHUs IPUOOPOB ¢ yUETOM 3aJaHHOH a0COIOTHON
IIOTPELIHOCTH U3MEPEHUI

IPOBOJUTH HCCIIEIOBAaHHE 3aBUCHMOCTH OJHOW (PU3HUECKOW BETMYMHBI OT
JpPYrOM C HCIOJB30BAaHMEM IPAMBIX HW3MEPEHMH, y4acTBOBAaTb B
IUTAHUPOBAHUM y4eOHOTO MCCIIEOBAaHUs, COOMPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHus, cleaysd NpeJIOKEHHOMY IUlaHy, (UKCUPOBaTb pe3yibTaThl
MOJyYEHHOW 3aBUCUMOCTH (M3WYECKHX BEJIMYMH B BHUJE IPEITIOKECHHBIX
TaOJIMI U TpaQUKOB, AETATh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BaHUS

1.12

IPOBOJUTh KOCBEHHbIE H3MEPEHUs  (U3UYECKUX  BEIMYMH, CIEAys
NPE/UIOKEHHOW WHCTPYKLIMHU: TIPU BBINOJIHEHUH UW3MEpEHUil codupartb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE MCKOMOU BEJIMYUHBI

1.13

1.14

coOJIroIaTh TpaBUJIa TEXHUKU OE30IacHOCTH NpU pabore ¢ J1abopaTOpHBIM
000opyI0BaHEM

yKa3bplBaTh HPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh NPUHLIUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C IOMOLIBI0 MX ONMCAHMs, MCIONb3ys 3HAaHUA O CBOMCTBax
¢u3uueckux  ABICHMA W HEOOXonuWMble  (U3UYECKHE  3aKOHBI U
3aKOHOMEPHOCTHU

1.15

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MIPUMEPax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHWW B TIOBCEJAHCBHOW IKM3HU IS
oOecrnieueHrs 6E€30MaCHOCTH MPH 0OpalleHuu ¢ MpruOOpaMu M TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUSI 3/10pPOBbs U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpene

1.16

1.17

OCYILECTBIIAATh OTOOpP MCTOYHUKOB HHpopmauuu B cetu IHTepHer B
COOTBETCTBUM C 3a/JIaHHBIM IIOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOLIUXCS
3HAaHUH U MMyTEM CpaBHEHMS PA3IMUYHBIX HCTOUHUKOB BBIJEIIATH HH(OPMAIIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUNBOI MIIM MOKET ObITh HETOCTOBEPHOM

UCIIOJIb30BaTh TMPU BBHIMNOJIHEHUHM YUYEOHBIX 33JaHUM HAyYHOIOMYJSPHYIO
JAUTEpaTypy (GHU3NYECKOTO COJCpXKaHHUS, CIPABOYHbIE MaTepUaibl, PECypChl
cetu HMuTepHer, Bnaaerp npuéMaMu  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMAIUN (PU3NYECKOTO COJEPKAHUS, B TOM
qucie MyOJUyYHO J1eaTh KpaTKHe COOOIEHUs O pe3ysbTaTax MPOEKTOB WIN
y4eOHBIX HCCIEAOBAHUNA, NPU STOM TPAMOTHO HCIOJB30BaTh H3YyUEHHBIH
NOHATUIMHBIN ammapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIJICHHUE
Mpe3eHTauuen

IIpU BbIIIOJIHCHHUN y‘-Ie6HLIX IMPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymme B COOTBETCTBUU C ITIOCTABJICHHBIMU 3a/ladyaMiu, CIICAUTH
3a BBIIIOJIHCHUEM IIJIaHa ,Z[CI\/'ICTBI/II‘/’I, aJICKBAaTHO OLICHUBATb COOCTBEHHBIH BKJIaJg
B ACATCIIBHOCTDb I'PYIIIbI, BRICTpauBaTb KOMMYHHUKATUBHOC BSaHMO)IefICTBPIe,
YUYUTBIBASI MHCHHUC OKPYIKAOIIUX




8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIBb30BAaTh IIOHATHA

1.2

1.3

pa3indaTs SABJICHUA 110 OIIMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacrmo3HaBaTh MPOSBICHWE WM3YyYEHHBIX (U3NYCCKUX SIBIICHUH B
OKpY’XKarollleM MHUpE, B TOM 4ucie (QU3NYecKue SIBICHUS B MPHUPOJE, IPU
3TOM TIEPEBOAUTH MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKN) GUBUYECKUX SABIICHUIN

14

OIUCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (PU3MUECKHUE SBICHUS, UCTIOIb3Ys
¢du3nyeckue BEIUYMHBI, IPU ONUCAHUM IPABWIBHO TPaKTOBATh
(Gu3HYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, O003HAUYEHHUS U €IMHULIBI
(Gu3n4ecKux BEIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOLIME JIAHHYIO
(¢u3MYeCKyr0 BENUYMHY C JAPYITMMH BEIWYHMHAMH, CTPOUTH Tpaduku

HN3YUCHHBIX 3aBUCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIB3YysAT  HU3YUYCHHLIC 3aKOHBI, IIPpU 3TOM  JaBaTb  CJIIOBECHYIO

Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbhIBATh €TI0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (U3UUECKUE IPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BbISBIISTD
NPUYMHHO-CJIECJICTBEHHbIE CBSI3M, CTPOUTh OObsACHeHHMEe u3 1 — 2
JIOTUYECKHUX II1aroB ¢ MOMOIIbIO 1 — 2 M3y4yeHHBIX CBOMCTBA (PU3HUECKUX

HBJ'IeHHfI, (1)I/ISI/I‘ICCKI/IX 3daKOHa UJIK 3dKOHOMEPHOCTU

1.7

1.8

pemiatb pacu€THble 3a7aud B 2 — 3 JEWCTBUS, UCIOJIb3YS 3aKOHBI U
(dbopMysbl, CBS3BIBAIONIME (PU3MUECKUE BEIUYHHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33JlayM 3alHChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsl peIleHus 3aJayd, BbIOMpPATh 3aKOHBI M (HOPMYIHI,
HEeoOXOoauMBbIe NIl €€ peIleHUs, MPOBOIUTH PACYETHl U CPABHUBATH

IMMOJIYYCHHOC 3HAUCHUEC (I)I/I3I/IquKOI>'I BEJINYHMHBI C U3BECTHBIMU JaHHBIMHU

pacrno3HaBaTh MNpPOOJIEMBbI, KOTOpPbIE MOXHO pELIUTh MPU I[TOMOIIU

(I)I/I3I/I‘-ICCKI/IX MCTOHOB, HCIIOJB3YyA OIMMCAHUC HUCCICHOBAHUA, BBIICIATH




MPOBEPSIEMOE  MPENINOJIOKEHHE, OLICHUBATh MPABWIBHOCTh TOPSIIKA

MMPOBCACHU UCCIICA0OBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHI TI0 HAONIOACHUIO (PU3NYCCKUX SIBICHUN WM
buznyeckux CBOICTB TeN: (dhopMynupoBath poBepsieMbIe
HPEIOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEJIOAKESHHOTO0 000PYA0BaHUS,

OIMKUCBIBATH X0/ OIIbITa N (bOpMYJ'II/IpOBaTB BBIBOJbI

1.10

BBINOJIHATH IPAMbIE U3MEPEHHUS C UCII0Ib30BAHNEM aHAJIOTOBBIX TPUOOPOB
U JJATYUKOB (PU3NYECKUX BEINYHMH, CPABHUBATH PE3YJIbTATHI H3MEPEHHH C

y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

1.11

1.12

1.13

1.14

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOHN (PU3HUECKON BETMUMHBI OT
JIpPYroi € HCIOJB30BAaHUEM IMPSMBIX H3MEPEHMH: IUIAHUPOBATH
UCclieIoBaHUe, cOOMpPaTh YCTAaHOBKY M BBINOJIHATh W3MEPEHHUs, CIeays
NPEUVIOKEHHOMY — TUIaHy, (UKCHpOBaTh  pe3yiabTaThl  HOJTYYECHHOM
3aBUCUMOCTH B BHJI€ TaOJIUI U rpaUKOB, JieaTh BEIBOABI 10 PE3ysbTaTaM

HUCCICI0BaHUA

MMPOBOAWUTL KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I'~I€CKI/IX BCJIMYHMH: INIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTaHOBKY, cJleaya

HpCI{JIO)KCHHOfI HWHCTPYKIUH, U BEIYUCIIATh 3HAUCHUC BEJINYHNHBI

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH P paboTe ¢ 1ad0paTOPHBIM

00opyI0BaHEM

XapaKTepu30BaTh MPHUHLMIBI JACUCTBUS M3YyYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONUCAHUS, UCIOJB3YsS 3HAHMS O
cBOMicTBax (M3MUECKUX SBICHUM M HeoOXonuMmble (pusmueckue

3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IMPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U H3MCPUTCIIBHBIC
HpI/I60pI)I Imo CxeéMaM M CXEMAaTU4YHbIM PUCYHKaM, COCTAaBJIATHL CXCMbI
QJICKTPHUYICCKUX LEIeil ¢ IOocClIedoBaTelIbHBIM U napauic]IbHbIM
COCAMHCHUEM JJICMCHTOB, pasjindas YCJIOBHBLIC 0003HAYCHHS PJICMEHTOB

QJICKTPHUICCKUX Hernemn

1.16

OPUBOANUTH  NpPUMEpPhl  (HaXOOUTh  MHGPOPMALHUIO O  MPUMEpPax)
NPaKTUYECKOTO HWCIOJIh30BaHUsI (DU3MUECKUX 3HAHWK B TIOBCEIHEBHOM
KU3HU Ui oOecriedeHns: 0€30MacHOCTH MU 0OpalleHnH ¢ mpudopamu u
TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAaHEHHs 3I0POBBS W COOIIOIEHUS

HOPM 5KOJIOTHYCECKOI'O IMOBCACHUS B OKPY)KE[IOH.ICI\/'I cpenc




1.17

1.18

OCYIIECTBIISATh MOMCK HH(pOpMaUuK (PU3MUECKOrO COAEp)KaHUA B CETH

WMHTepHeT, Ha OCHOBE MMECIOLIUXCS 3HAHMM M INYTEM CpPaBHEHMUS

JOIIOJIHUTCIIbHBIX  HCTOYHUKOB  BBIACIIATH I/IH(bopMaI_[I/IIO, KOTOpaAa

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOI

MCII0JIb30BaTh MPU BBINOJIHEHNN YYEOHBIX 3aJJaHUI Hay4yHO-TIONYJISPHYIO

auTepaTypy  (U3UYECKOrO COJEp)KaHus, CIpPaBOYHBIE MaTepHalIbI,

pecypcel cetrn UHTEpHET; BIaAeTh NPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

co3/1aBaTh COOCTBEHHBbIC MMHCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIUIO U3 HECKOJBKHUX HWCTOYHHKOB (PUIUIECKOTO
COZICp)KaHHs, B TOM 4YHCJIEe MYOJUYHO MPEACTABIATH PE3YJIbTAThI
MPOCKTHON HIJIM UCCIIEI0BATEIbCKON JCSITEIBHOCTH, MTPH 3TOM I'PAMOTHO
UCIIOJIb30BATh M3YYCHHBIH TOHSITHHHBIH

anmapat Kypca (hU3HKH,

COIIPOBOKAATh BBICTYIIJICHUC HpCSCHTaHI/Ieﬁ

IpU BBINIOJHEHWH YYEOHBIX IPOEKTOB W HCCIEAOBAHHHA (PU3UIECKUX
IPOLIECCOB pacHpeAesaTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM 3a/1a4aMH, CJICIUTh 3a BBIIIOJHEHUEM IUIaHa JEHCTBUNA U
KOPPEKTHpPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaJd B
JIeATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHUE,

IMPOABJIASA TOTOBHOCTD pa3pCulaTh KOH(I)JII/IKTBI

Kon
NpoBEepPsAEMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

pa3ianyaTh SBJICHUS 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

pacrio3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3UYECKUX SBICHHUIA B OKPYKAIOIIEM
MHpE, B TOM 4Hclie (PU3NYECKUE SIBICHUS B MPUPOJIE, IPH 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC CBOWMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

14

OINKCHIBATh M3y4YCHHbIE CBOMCTBA TeNll M (PU3MUECKUE SBICHHS, UCHOIb3Ys
¢buznyeckue BEIUUYMHBI, IPH ONMKUCAHUU MPABUILHO TPAKTOBATh (hU3MUECKUN
CMBICJI HCIIOJIb3YEMBbIX BEIWYMH, OOO3HAYEHUS M eIUHHIBI (PU3MYecKux




BEJIMYMH, HaxoIuTh (OPMYIbI, CBA3BIBAIOIIME JIaHHYIO (DU3UYECKYIO
BEJIMYMHY C JAPYrMMHM BEIMYMHAMH, CTPOUTh TpaduKU H3yYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BETUUUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUYECKHE SIBJICHUS U IPOLIECCHI, UCTIONb3YS
W3YYCHHBIC 3aKOHBI, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3aIMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKEHHE

1.6

OOBACHATH (PU3MYECKUE POLIECCHI M CBOMCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE
CUTyalluii TPAKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BBIABIATh HMPUYHHHO-
CIIC/ICTBEHHBIC CBS3M, CTPOMTH OOBSACHEHHE M3 2 — 3 JIOTMYECKUX INAroB C
NOMOIIBI0 2 — 3 M3YyYEHHBIX CBOMCTBAa (DPM3WYECKHUX SBICHUH, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

1.8

1.9

1.10

penats pacuéTHbIC 3aJauM (OMMpPAIOLINecs Ha CUCTeMY U3 2 — 3 ypaBHEHHIA),
UCTIONB3YS 3aKOHBI U ()OPMYJIBI, CBA3BIBAIOIINE (U3NUYECKUE BEIMYMHBL Ha
OCHOBE aHaIM3a YCJIOBUS 3a/la4d 3alHCHIBaTh KPAaTKOE YCIIOBHE, BBISBIATH
HEJIOCTAIOUINE WIM HM30BITOYHBIE JaHHBIC, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAMMBIC ISl  DPEHICHHs, MPOBOJUTH pPAC4YEThl W  OLICHHBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHHsI (PU3MUECKON BETMIUHBI

pacro3HaBarh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIH (PU3UUECKUX
METOJI0B, MCIIONb3ysd OIHUCAHUE HCCIECNOBAHUA, BBIACIATL IPOBEPSAEMOE
IIPEAIIONIOKEHUE,  OLICHMBATh  IPAaBWIBHOCTh  IOPAJKA  IPOBEACHHUSA
UCCJIEIOBaHNUs, JeaTh BHIBO/IbI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIOACHUN U
OIIBITOB

MPOBOAMTH ONBITHI MO HAOMIOAEHUIO (DPU3HUECKUX SBICHHUA WU (PU3NUECKUX
CBOWCTB TeJI: CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py/I0BaHusl, ONMUCHIBATh XOJ OMbITA M €r0 Pe3yabTaThl, (OPMYIUPOBATH
BBIBO/IBI

IPOBOJIUTH TMpPHU HEOOXOIUMOCTH CEPHUI0 NPSAMBIX H3MEPEHHM, OINpeaersis
cpenHee 3HAUCHHWE H3MEpseMON BenuuuHBl  ((POKYCHOE pacCTOSHUE
coOuparomied  JUH3bI), OOOCHOBBIBATH BBIOOp cmocoba HM3MEPEeHHUs
(u3MepHTEIBHOTO PHOOpa)

1.11

OPOBOJIUTH  HCCIIEZOBAaHUE  3aBUCUMOCTEH  (U3MUECKUX  BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHM: IUIAHUPOBAaTh  HCCIEJOBaHUE,
CaMOCTOSITENILHO ~ coOMpaTh  YCTaHOBKY, (UKCHUPOBaTb  pPE3yJIbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHUJE TAOIUIM IpadrKoB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTATaM HUCCIIEJOBAHMS

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIMYHMH: IJIAHUPOBATh
U3MEpEeHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U  BBINOJIHSTH
U3MEPEHHUs, CIIeAys IPEIIOKEHHOW MHCTPYKLUU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBl U aHAIM3UPOBATH IOJYYCHHBIC PE3YyJIbTaThl C YYETOM 3aJaHHOMN
MOTPELIHOCTH U3MEPEHUI

1.13

1.14

coONrofaTh mMpaBujia TEXHUKH O€30MacHOCTH IpuU paboTe C J1abopaTOPHBIM
00opyI0BaHEM

pa3iauyaTh OCHOBHBIE TPU3HAKM U3YYCHHBIX (U3MUYECKUX  MOJETeH:
MaTepuaibHas TOYKa, aOCOIFOTHO TBEPIOE TEJIO, TOUCUHBIA UCTOYHHK CBETA,
Jy4, TOHKasl JIMH34, TNIaHeTapHask MOJIeNb aTOMa, HyKJIOHHAst MOJIENIb aTOMHOTO
sypa




1.15

XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOM Ha MX OIMCAHUs, HMCIOJIb3YyS 3HAHUS O CBOWCTBax
bU3HYEeCKUX SBICHUN U HEOOXO0MUMbIE (HU3MIECKUE 3aKOHOMEPHOCTH

1.16

1.17

1.18

UCTIOJIB30BaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IPU
pelieHHH y4eOHO-TTPAKTUYCCKHUX 3a/1a4, ONTHYECKUE CXEMBI JUIS TOCTPOCHHUS
M300paKeHHI B TUIOCKOM 3€epKajie U COOMPAOIIEH JIMH3e

NPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO
UCMOJIb30BaHUS  (U3UYECKUX 3HAHUH B IOBCEJHEBHOM JKU3HU  JJIA
obecrieyeHns 6€30MACHOCTH NPU OOpaIIeHUH ¢ MPHOOpaMH U TEXHUYECKHUMU
YCTPOMCTBaMHM, COXPAHEHHUS 37J0POBbs U COOJIOAEHUS HOPM 3KOJIOIMUYECKOIO
MOBEJICHUS B OKPYXAIOLIEN Cpeae

OCYIIECTBIISITh TOWCK WH(POPMAIUN (PUINISCKOTO COACPKAHHUS B CETU
HHTepHeT, caMocTOSTENbHO (POPMYIIUPYS TOMCKOBBIH 3a11pOC, HAXOAUTH ITyTH
OTIpeNeNIeHUs]  JIOCTOBEPHOCTH TOJIYyYeHHOH HMH(pOpPMAuy Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JTOMOJTHUTENIbHBIX HCTOYHUKOB

1.19

1.20

1.21

UCIOJIb30BaTh MPU BBINOJHEHUH Y4YEOHBIX 33JaHUI HayYHO-IIOMYJIPHYIO
auTeparypy (U3NYECKOTO COJCpPXKAaHUSA, CIPABOYHBIE MaTEpHalbl, PECYpPCHI
cetu  MHTepHer; Bimazers npuéMaMu  KOHCHEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHusi HHGOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBbIC MUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
UHPOPMALIUM W3 HECKOJBKHX HMCTOYHUKOB (PU3MUECKOTO COICpKAHUA,
nyOIMYHO TPEJCTABIATH PE3yNbTaThl MPOCKTHOW WM HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, MPU 3TOM IPaMOTHO HCHOJIb30BATh W3YYECHHBIN MOHSATUHHBINA
anmapar Hu3y4aeMoro pasjaena (HU3MKM W COMPOBOXAATH BBICTYIUICHHE
Ipe3eHTaluen ¢ y4€TOM 0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IIpyU  BBIIIOJIHCHUU y‘I€6HI>IX IMPOCKTOB U I/ICCJIGZIOBaHI/Iﬁ (bI/IBI/I‘-IeCKI/IX
MpouecCcCoB pPacCIpeCaACIATb 0053aHHOCTH B I'pynmne€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMH, CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa I[GﬁCTBI/IfI n
KOPpPCKTHUPOBATL €TI0, AaJACKBATHO OLCHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTE TI'PYIIIbI, BBICTPAHMBATH KOMMYHUKATHBHOC B3aI/IMOI[CI\/’ICTBI/IC,
MMPOSABJISAA TOTOBHOCTH pa3peIllaThb KOH(I)J'II/IKTBI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaesa 3JjieMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MHUPA

11

®duszuka — HayKa o npupoe. SBneHus npuposl. Gusndeckue sBICHUs:
MEXaHUYECKHUE, TEIUIOBBbIC, SJEKTPUUYECKUE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIE

1.2

@dusnueckue  BeaMUUHBL.  V3MepeHHe — (U3MYECKHUX  BEJIMYHUH.
@usnueckue npubdopsl. Ilorpemuocts nu3MepeHuit. MexmyHapoaHas
CUCTEMA EAVHMII

1 1.3

ECTGCTBCHHOHay‘lHHﬁ METOJ ITO3HAHUA: Ha6J'IIOI[eHI/Ie, IIOCTAaHOBKa
HAay4YHOI'O BOIIPOCA, BBIABMIKCHUC TUIIOTC3, SKCIICPUMCHT IO IMPOBCPKE
THUIIOTE3, 00BsICHEHHE H8.6JHOI[3.CMOFO SBJICHUA

1.4

Onucanne GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTrueckue pabOThI:

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Omnpenenenre pa3sMepoB MaJIbIX TEl.

N3mepenune temmeparypbl MpHU MOMOIIU KUAKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPaTyphbl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWU BELLIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OMbITHL,
JIOKa3bIBAKOIINE NTUCKPETHOE CTPOCHUE BEILECTBA

2.2
2.3

2 2.4

JIBymkeHne dvactull BemecTBa. CBsA3b CKOPOCTH JIBMKEHUS YacTHI] C
Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHUE
ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE TIa30B, JKUIKOCTEH H
TBEPABIX (KPUCTAIIIMUECKUX) Ted. B3auMocBs3b MeXIy CBOWCTBaAMH
BEUIECTB B Ppa3HBIX AarperatHbIX COCTOSIHMSIX M WX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM

2.5

2.6

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue padbOTHI:

Onenka JuaMmerpa aToMa METOJIOM psIOB (C  HCIOJIb30BaHUEM
dhoTorpadwuii).

OmnbITH IO HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHS ra30B.

OmnBITH IO OOHAPYKEHHIO IEHCTBHUS CHIT MOJICKYJISIPHOTO TIPUTSDKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBHE TEJI

3.1
3.2

Mexannueckoe ABukKeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBH)KEHHUE

Cxopocte. Cpennsisg CKOpOCTh IPY HEPABHOMEPHOM JBMXKEHUU. Pacuér
IIyTH U BPEMEHM JIBUKCHUS




3.3

SIBnenune nHepuu. 3aKOH MHEpUMU. B3aumoneiicTBrUE Te Kak MpUYrHa
W3MEHEHUs CKOPOCTHU ABUKEHUs Tell. Macca Kak Mepa MHEPTHOCTH Teja

3.4

[InotHOCTh BemiecTBa. CBs3b IJIOTHOCTU C KOJMYECTBOM MOJEKYN B
enuuuie o0bEMa BelecTsa

3.5

Cuita xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiipl ¢ MOMOUIBIO
JTMHAMOMETpa

SBnenue TaroreHus M cuna Tsokectd. Cuia TKECTH HA JIPYrUx
mwianerax. Bec Teixa. HesecomocTh

3.8

3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUe MoKos. TpeHue B mpupoe
Y TEXHUKE

Ciio’)keHue CuJl, HallpaBJICHHBIX M0 OAHOM NpsaAMoil. PaBHOelicTBYOIIAS
cul

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOpPOCTH PaBHOMEPHOIO JBMXKEHMs (LIapuka B
KHUJKOCTH, MOJIENM DJIEKTPUUECKOTO aBTOMOOWIIS U Tak Jaiee).
Omnpenenenue cpelHEl CKOPOCTU CKOJIbKEHUs OpycKa WM IIapuKa 1o
HAKJIOHHOW TuIOCKOoCTH. OrpenesneHne IIOTHOCTH TBEPAOTrO Tea.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmarium)
NPYXUHBI OT TPHJIOKEHHOH Ccuibl. OMBITB, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTbh CHJIbl TPEHHUS CKOJBKEHHUS OT Beca Tella U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SABICHUS B NPUPOJEC: IPUMEPHI JABWKEHUSA C Pa3IMYHBIMU
CKOPOCTSIMM B JKUBOM M HEXHUBOW IPUPOJE, NECUCTBUE CHUIIbI TPCHUSA B
IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/IC TBépI[Ol"O tena. CrocoOsl YMCHBIICHUS W YBCIIMYCHUS

4.1
JTaBJICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS ra3a oT 00bEMa, TEMIEPaTypbl

43 [lepenaya naBieHus TBEPABIMU TEIAMHU, )KUJIKOCTSIMHU U razaMu. 3aKOH
[Tackasns. [THeBMaTHUYECKME MAILIMHBI

44 3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT IIyOMHBL. ['mapocraTuyeckuii
napagokc. CooOrmraromnuecs: cocybl. [ napapiunueckue MexaHU3Mbl
Atmocdepa 3emmum u  armochepHoe  naBieHue.  [IpuuumHbI

4.5 CYIIECTBOBaHMS BO3AyIIHOW 000104ku 3emiu. Omnbir Toppuuenau.
3aBUCUMOCTb aTMOC(HEPHOTr0 TaBJIEHUS OT BBICOTHI HaJl YpOBHEM MOPS

46 W3mepenue armocdepHoro pasneHus. [Ipubopsl s u3MepeHUs
aTMOC(hepHOTO TaBJICHUS

47 JelicTBue SKUIKOCTM W Tra3a Ha TMOTPYXKEHHOE B HHUX TeEJO.
BritankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTuyeckue paboOTHI:

4.9 HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPyKEHHOM

B JKMJIKOCTh YacTh Tena. OrnpeneseHUe BBITATKUBAIOIIEH CHJIBI,
JICUCTBYIOIIEd Ha TEJO, MOrPYy:KEHHOE B KUAKOCTh. I[IpoBepka




HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JEMCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT MACChI TCia. OHBITI:I, IIGMOHCTpI/IpYIOH_II/Ie 3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa
HOpr)KéHHOfI B XKHUIAKOCTb 4YaCTU TC€JIa U OT IINIOTHOCTU XHUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKH H
ONpeAeIeHUE €€ rpy30l10AbEMHOCTH

dusnueckue ABICHHS B IPUPOJIE: BIUSHIE aTMOCHEPHOTO JaBICHHUS Ha

4.10 .

KUBOM OpraHu3M, IIaBaHue PbIO

TexHuuyeckue ycTpoHCTBa: COOOMIAIOIIMECS COCY[bl, YCTPOMCTBO
411 BOJOIIPOBOJIA, THAPABIMYECKHA TMpecc, MaHOMETp, Oapomerp,

BBICOTOMEp, OPIIHEBON HACOC, apEOMETP

PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanunyeckas paborta
5.2 MexaHuueckas MOILHOCTb
53 [IpocTbie MexaHU3MBI: pblYar, OJ0K, HAKJIOHHAs TUIOCKOCTh. IlpaBmio
paBHOBECHS pblyara
5.4 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onotoe mpaBuwio» MexaHuku. KoaduiueHT moie3Horo aencTBus
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY ¥ TEXHHUKE
5.6 [ToTenumanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 [lonnas MeXaHWeCkas OHEprus. 3aKOH HM3MEHEHUsI U COXPAaHECHHS
MEXaHUYECKOH 3HepTrun
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThI CUIIBI TPEHUSI IPH PABHOMEPHOM JBUKEHHUH TeIa
5.9 10 TOPU30HTAJIBLHON MOBEPXHOCTH. MccnenoBanue ycnoBuil paBHOBECHS
poeruara. U3mepenne KIIJ[ HaknonHol miockoct. M3ydenue 3akoHa
COXpaHEHUs MEXaHUUECKOH SHEPTHH
5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEIIOBEKA
511 TexHuueckue ycTpoiicTBa: pblyar, MOJABUKHBIN M HEMOABUKHBIN OJIOKH,
HaKJIOHHAsl IIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
pasnena | snemena IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
TEIUIOBBIE ABJIEHUA
OCHOBHBIE NOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
6.1 BemiecTBa. Macca U pasmepbl MojeKyl. OMNbIThL, MOATBEPKIAIOIINE
5 OCHOBHBIE T0JIOKEHHSI MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.2 Mogenu TBEPIOTO, >KUIKOTO M ra3000pa3HOrO COCTOSHHUM BeIlecTBa.
Kpucrannuueckue u amopdHble Tena
6.3 OOBbsicHEeHHE CBOWCTB Ta30B, >KUJKOCTEH M TBEPABIX TNl Ha OCHOBE

MTOJIOKEHNUN MOJIEKYJIIPHOKMHETHYECKOW TEOPUHU




6.4

CMmauuBaHue u KanmUJIIIPHBIC ABJICHHUA

6.5 TennoBoe pacuimpeHue u cxxarue
6.6 Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEIIOBOTO JBHKEHUS
YaCTHII
6.7 Buytpennsss sHeprus. CrmocoObl W3MEHEHUS BHYTPEHHEH OJHEPIrHH:
' TEIUIONepeauya u CoBepiieHre padboThl
6.8 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKIINS, U3TyUECHUE
6.9 KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BELIECTBA
6.10 TemmooOMeH 1 TEMIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OasiaHca
6.11 [InaBneHne u oOTBeplE€BaHUE KPUCTAJIUIMYECKUX BEIIECTB. Y AeNIbHAs
TEIUIOTA IJIABJICHUS
[TapooGpazoBanue u koHzaeHcamnus. Wcmapenue. Kunenue. Y penbHas
6.12 TEII0Ta MmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpATypbl KHUIIEHUS OT
aTMoc(hepHOro JaBIeHUS
6.13 BrnaxxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeibHAas TEIJI0TA CrOPAHUs
6.15 [Tpunnuns! padoTs! TernoBsix aeurarteneit KI1J rerioBoro apurarens.
TennoBbie ABUTATEIN U 3alIUTa OKPYKAIOIIEH Cpe/Ibl
6.16 3aKOH COXpaHEeHUs U MPEBPAICHHS SHEPTUU B TEIUIOBBIX MPOIleccax
[IpakTuueckue padboOTHI:
OnbITH O OOHAPYKCHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
OnbITHI IO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.
OnbIThl O HAOIIOJIEHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TET.
Ornpezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIaBICHHUS BO3/AyXa OT €ro
00bEMa 1 HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka ruMOTE3bl JWHEHHOW 3aBUCUMOCTH JJIWHBI CTOJOMKA
6.17 KHUJIKOCTH B TEPMOMETPUICCKON TPYOKE OT TEMIIEPATYPHI.
' HabGmronenne wu3MeHeHUs BHYTPEHHEHW OJHEpPruHM Tela B pe3yibTare
TeIIonepeadl U paboThl BHEITHUX CHIL.
HccnenoBanue siBjeHHs TEMIOOOMEHA MPU CMENIUBAHUU XOJOJHOW U
ropsiueii BOJBI.
OnpeneneHre KOMWYECTBA TEMJIOTHI, TOJYYEHHOTO BOJOW TpuU
TEIJI000MEHE C HArPEThIM METAJUIMYECKUM IHJIMHIPOM.
Ornpenenenne yaenbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca nCrapeHus.
OmnpeneneHre OTHOCUTENBLHOM BIaXXHOCTH BO3yXa.
Ornpenenenue yaeabHON TEMIOTHI TUTABJICHHUS JIb/IA.
®dusnyeckue SABICHUS B MPHUPOJC: IOBEPXHOCTHOE HATSHKEHUE U
6.18 KaMWUSIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIIBI B MPUPOJE, H3ITYUCHUE
Connra, 3aMep3aHue BOJTOEMOB, MOPCKHE Opu3bl; 0Opa30BaHHUE POCHI,
TyMaHa, UHesl, CHeTa.
TexHu4yeckue yCTPOWMCTBA: KaMWJUIAPBL, TPUMEPHI HCIOJIb30BAHUS
6.19 KPUCTAJJIOB, XHUJIKOCTHBIA TEPMOMETP, JATUMK TEMIIEpaTyphl, TEPMOC,

CUCTEMa OTOIUIEHUS [OMOB, TUIPOMETPBI, IICUXPOMETp, IapoBas
TypOHHa, IBUTAaTEIh BHYTPEHHETO CrOPaHUsl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 Onektpusaiys Ten. [[Ba posa dMeKTpUIECKUX 3apsiaoB
B3aumoneiicTBue 3apsokeHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTB CHUTBI

7.2 B3aMMOJICHCTBUSI 3apPsHKEHHBIX TENl OT BEJMYMHBI 3aps0B M PACCTOSHUS
MEXTy TEJIaMH )

73 DnexTpuueckoe nose. HanpsxEHHOCTh 31eKTpryueckoro nosst. [Ipunnun
CYIMEPIIO3UIINH JIEKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)

74 Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTAPHBIM 3IIEKTPUUYECKHM
3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH

7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUYECKOTO 3apsiia

76 DNEeKTpUYECKUH TOK. YCIOBMS CYIIECTBOBAaHUS AIEKTPUUYECKOTO TOKA.
W cTouHnKH MOCTOSIHHOTO TOKA

77 JIefcTBHS AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE).
DIEKTPUUYECKHUM TOK B KUJIKOCTSX U ra3ax

7.8 Onexkrpuueckas nenb. Cuia Toka. DIeKTpUYECKOe HapsKEHNE

7.9 CornpoTHBiieHHE MPOBOAHUKA. Y JEIBHOE COMPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 1t yqacTKa Lenu

7.11 [TocnenoBarenbHOE U NapalieIbHOE COSTMHEHUE MPOBOIHUKOB

7.12 PaGota u MolHOCTh AeKTpudeckoro Toka. 3akoH Jlxoymns — Jlenna

713 DneKTpUYecKrue enu U MOTPEOUTENU SIEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

7.14 [TocrossHHBIE MAarHUTHI. B3auMoericTBruE MOCTOSSHHBIX MATHUTOB

715 MaruautHoe nosne. MaruutHoe 1nosie 3eMJId ¥ €ro 3Hau€HUe NS JKU3HU
Ha 3emuie

716 OmneiT Opcrena. MarHuTHoe MoJe ANMEKTpUudeckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE
JleficTB€ MarHUTHOTO TOJIL HAa MMPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb

7.17 MOCTOSIHHOTO TOKa. MCroap30BaHNe IIEKTPOJABUTATEIEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE

718 Oneitel @apazest. SIBiaeHue 37I€KTpOMAarHUTHOM MHAyKuMH. IIpaBuio
Jlenna

719 Onekrporerepatop. CrnocoObl TOMYyYEHHUS 3JIEKTPUUECKON HHEPIUH.
DNEeKTPOCTaHIIMH Ha BO3OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OnpITel 1O HAOMIOACHUIO DSJEKTPU3ALUU TeJl HWHAYKIMEHW H 1pu
COIIPUKOCHOBEHHH.
HccnenoBanue JeWCTBUSA SJIEKTPUYECKOrO TOJISI HA TPOBOAHUKH U
JUAJIEKTPUKU.
COopxka u mpoBepKa padOThI ANEKTPUIECKON e MOCTOSHHOTO TOKA.

7.20 W3mepenue U peryinpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYILETO YEPE3 PE3UCTOP, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh AJEKTPUYECKOTO
COTIPOTHBIIEHUSI MPOBOJAHMKA OT €ro JUIMHBI, IUIOMIATU MONEPEYHOro
CEUEHHUs U MaTepuaa.




[IpoBepka mpaBuiia CIOKEHHUS HAMNpPsHKEHUH MPH IMOCIEI0BATEILHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuiia [uisi CUIIbI TOKA MpU
napajuleIbHOM ~ COeIMHEHUU pe3ucTtopoB. OmpeneneHue padbOThI
NEKTPUYECKOTO TOKA, UAYIIEro uepe3 pesucrop. OmnpeneneHue
MOIIIHOCTH  DJIEKTPUYECKOI0 TOKa, BBIACNSEMON Ha pE3UCTOpe.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILLETO YEPE3 JIAMIIOUKY, OT
Hanpspkenus Ha Hed. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUSI TOCTOSHHBIX MarHuTOB. W3yueHue
MarHUTHOTO IIOJI TOCTOSIHHBIX MAarHUTOB INPU UX OOBEIUHEHUH H
pasznenenun. VccnepoBaHue JAEWCTBUS  AJIEKTPUYECKOTO TOKAa Ha
MarHUTHYIO CTpenky. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI
B3aUMOJICHCTBUS KaTyIIKM C TOKOM M MarHuTa OT CHJIBI TOKa HU
HaIpaBJIeHUs TOKA B KaTylike. M3yueHue 1eicTBUS MArHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. KOHCTpyupoBaHME U U3Y4YeHHE palOOThI
anektpoasuraress. M3mepenue KII/I anekTpoaBuraresibHOM yCTaHOBKH.
OnbITBl 1O HMCCJEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM WHIYKIUU:
HCCIIeIOBaHNEe W3MEHEHUIN 3HAYeHUS W HANpaBICHUS WHAYKIHOHHOTO
TOKa

du3ndecKue SBICHUS B PUPOJIC: IIEKTPUICCKUE SIBIICHUS B aTMOChEpe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Tojie 3emiu, Apend

7.2l MOJIFOCOB, POJIb MAarHUTHOTO TOJS JJIsl JKM3HM Ha 3emiie, MOJSPHOE
CHSIHHE
TexHuueckue yCTpOMCTBA: 3JCKTPOCKOI, aMIIepMETp, BOJIBTMETD,
peocTar, CYETYMK DIIEKTPUYECKOW DSHEPrUH, NIEKTPOOCBETUTEIIBHBIE
7.22 PUOOPHI, HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsr),
AJIEKTPUUECKUE TMPEIOXPAHUTEIH, DJIEKTPOMATHUT, SJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA, TeHEePaTop MOCTOSIHHOTO TOKA
9 KJTACC
Kon Kona
pasgena | anemenra IIpoBepsiemblie AJIEMEHTHI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanunueckoe nBmkeHue. MatepuanbHas Touka. Cuctema oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO TBUKECHHS
8.3 PaBHOMEpHOE NMPSAMOIMHEHHOE IBHKCHHE
8.4 HepaBHoMepHOe npsMosnHeliHOe nBroKeHue. CpefaHssi 1 MTHOBEHHAS
CKOPOCTbH TeJla MPU HEPAaBHOMEPHOM JIBHXKEHUU
8 8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE TBUKCHHE
8.6 CBobOoauoe nanenne. OnbITe! ["anunes
PaBHOMepHOE [BMXKEHHE TI0 OKpyXHOCTH. Ilepwogq u yacTtora
8.7 oOpamtenusi. JIuneliHas u yriosas ckopocTu. LleHTpocTpemurenbHoe
YCKOpEHue
8.8 Ilepssiii 3akoH HploTOHA
8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon Herotona

8.11 [TpuHIUIT CyNIEepIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHusi: CHJIa TPEHUS CKOJIbKEHHUSI, CHUJIa TPEHHs MOKOs, APYrue
BH/JIbI TPCHUS

8.14 Cuna TshKecTu U 3aKOH BCEeMUPHOT'O TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
MaJeHUs

815 JBuwxenue muaHet Bokpyr Comuna. IlepBas xocmuueckas CKOPOCTb.
HesecoMocTb 1 neperpysku

8.16 PaBHOBecue maTeprabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

817 PaBHOBecue TBEPIOro Tena ¢ 3aKperuIEHHON OChbIO BpallleHus. MoMeHT
cuibl. LlenTp TsxecTn

8.18 Nmnynsc Tenna. U3menenne umnyinbca. MIMnyinbsce cumsl

8.19 3aK0H COXpaHEHHS HMITYJIbCA

8.20 PeaktuBHOE nBUKEHUE

8.21 Mexanuueckas paboTa U MOIIIHOCTb

8.22 PaGora cun TsxecTH, ynpyroctu, Tpenus. CBsi3b SHEpruu U paboTh

8.23 [ToTenuuanpHas SHEPTUs TN, MOIHATOTO HAJl TOBEPXHOCTHIO 3eMIn

8.24 [ToTenumanpHas SHEPTUS CKATON MPY>KUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTrun
[IpakTuueckue padbOTHI:
Omnpenenenue cpenHeld CKOPOCTU CKOJIbKEHUsI OpycKa WM JIBUKEHUS
IIapyKa 1Mo HaKJIOHHOH TutockocTh. OmpeieyicHre YCKOPESHUS Teja Mpu
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKIIOHHOM MIIOCKOCTH.
HccnemoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBUKEHUH 0€3 HauaJbHOW CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM TPHU PABHOYCKOPCHHOM JBWKCHHH 0€3

8.27 HaYallbHOM CKOPOCTH MYTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHUJIIBI
HOpMasibHOro JnaBieHus. Omnpenenenue KodpuUUEHTa TpeHUs
ckonbxkeHus. Omnpenenenue KECTKOCTH TpYyxuHBL. OnpeneneHue
paboTBl CHJIBI TPEHHUS TIPH PABHOMEPHOM JIBIDKCHHH Tella TI0
TOPU30HTANLHOM oBepxHOCTH. OmpeneneHue padboThl CUIIbI YIIPYTOCTH
P TIOJTBEME TPy3a C UCIIOJIB30BAHHEM HETIOBHYKHOTO H TIOJIBUYKHOTO
OJI0OKOB
Odusnyeckue SBICHUS B TMPUPOJE: TMPHIUBBI U OTIUBBI, JBM)KCHHE

8.28 wraneT CONHEYHOW CHCTEMBI, pPEaKTUBHOE JBIDKEHHE IKHBBIX
OpPTraHHU3MOB

829 TexHuyeckue yCTpOWCTBA:  CIHUIOMETP, JATYUKUA  TOJOKCHHUS,

PacCTOAHNA U YCKOPCHUS, paKEThI

MEXAHUYECKHNE KOJIEBAHUA 1 BOJIHBI

9.1

KonebatenpHoe nBmwxkeHune. OCHOBHBIC XapaKTEPUCTHUKUA KOJIeOaHWM:
MepUOJI, YaCTOTa, aMILIUTY 1a




9.2

MaremaTuueckuii U TPYKUHHBIN MasTHUKU. [IpeBpaieHune sHepruu
npu KOHGG&TGHBHOM ABUXKCHUHN

9.3

3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc

9.4

9.5
9.6

9.7

9.8

Mexanunueckue BoJaHbI. CBOMCTBA MeXxaHMYECKUX BOJIH. [TpoonbHbIe 1
MONIEPEYHbIE BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHn4eckre BOJHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI

3ByK. ['(poMKOCTB U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

NudpasByk u yapTpa3Byk

[IpakTuueckue padbOTHI:

OnpeneneHre 4YacTOThl M IMEPHOJa KOJCOAHHH MAaTEeMaTHYECKOIO
MasITHHKA.

OnpeneneHre 9acToThl ¥ Mepro/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA

HccnemoBanne 3aBUCHMOCTH TIEpHOJia KOJCOAHUU ITOABCIIEHHOTO K
HUTU Tpy3a OT JUIMHBI HUTH. VcclienoBaHHWE 3aBHUCHMOCTH TIEpUOJA
KojJeOaHui TPYKHMHHOTO MasTHHKA OT Macchl rIpy3a. IIpoBepka
HE3aBHCHMOCTH TIEpHO/a KOJICOAHH TPy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a M IKECTKOCTH TMPYXKHHBI. V3MepeHHe YCKOpeHUs
CBOOOIHOTO MaJCHHS

dusznueckue SBICHHUSI B npupoac: BOCIIPUATHE 3BYKOB KHWBOTHBLIMU,
3CMJICTPACCHUC, celicMuYecKue BOJIHBI, IYHAMH, 3XO

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, UCITIOJIb30BAHUC YJIbTPA3BYKa B 6LITy
1 TCXHHUKC

OJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

101 DONEeKTpOMarHuTHOE IoJie. OJIEKTpOMAarHuTHble BoOJHBL. (CBOMCTBa
JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana >JE€KTPOMArHUTHBIX BOJIH

103 SHGFTPOMaFHHTHaH npupona cBera. CkopocTh cBeTa. BoaHOBbIE
CBOHCTBaA cBeTa

10 [IpakTuyeckue paboOTHI:

10.4 N3ydyeHne cBONWCTB 371€KTPOMarHUTHBIX BOJH C IOMOIIbIO MOOUIBHOIO
TesnedoHa

105 dusnueckue siBICHHUS B IpUpoJe: OHOoIornyeckoe 1eiHcTBre BUANMOTO,
yIbTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3ITYYCHUH

106 TeXHHqGCKI/VIe YCTPOMCTBA: HCMOJIb30BAHUE JJIEKTPOMArHUTHBIX BOJIH
JUIs COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

111 JlyueBast monens cBera. MicTouHMKHM cBETa

11.2 [IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa

11 114 [Ipenomienne cBeTa. 3aKOH MPENTOMIICHUS CBETa. 110JHOE BHYTpEHHEE

OTpa’KeHHE CBETa

115 JInnza. Xop sydyen B JIMH3E

11.6 Ontuyeckast cucteMa ¢oTroanmapara, MUKPOCKOIA U TeJIECKOIa

11.7 I'ma3 kak ontudeckas cucteMa. bIM30pyKOCTh U JadTbHO30PKOCTh




12

Paznoxenue Oemoro ceera B crekTp. Omnbitel HproToHa. CroxkeHue

118 CIEKTpaJbHBIX LIBETOB. /{ucnepcus ceera
[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yria
MaJICHuUs.
N3ydenne xapakTepuCcTHK U300pakeHUs IpeIMeETa B IJIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yIJia IPEIOMIIEHUS CBETOBOTO Jiyda OT

119 yria najgeHus Ha TPaHULIe «BO3JIYX — CTEKIION.
[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpenenenue  (HOKYCHOIO  pacCTOSHUSL W ONTHYECKOW  CHJIBI
coOuparoIe JTHH3HI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITH IO BOCHIPUSATHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUU Yepe3
LIBETOBBIE (DUIIBTPHI
Oduznyeckue sBIeHM B ipupoe: 3aTmenus Connua u JlyHsl, 1iBeTa Ted,

11.10 ONTUYECKUE sIBIICHUS B arMocdepe (1BeT Heba, pedpakius, paayra,
MHUPaX)

1111 TexHuyeckue yCcTpoNCTBa: OYKH, IEPUCKOI, (poToamnmapar, OonTuIecKre
CBETOBOJIbI

KBAHTOBLBLIE ABJIEHU A

121 Omnswitel Pesepdopna u muianerapHas mojenb atoma. Mojenb aroma
bopa

12.2 HUcnyckanne u noriiomieHue cBera aroMoM. KBanTel. JInHenyaTeie
CHEKTPBI

12.3 PanuoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Ctpoenue atoMHoOro sjapa. HykigoHHas Monenb aTroMHOrO spa.
N3oTomsl

12.5 PagnoaktuBHbie npeBpamenus. [lepuoa nosypacnana aTOMHBIX s€p

126 SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOIO U MacCOBOTO
quce

12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peaxiuu cunTesa u nenenusd saep. Microunuku sHeprun ColiHIa U 3BE3]T

12.9 SAnepHas sHepreTuka. JlelicTBUE paJuOAKTUBHBIX U3y4YEHUH Ha )KUBBIC
OpraHU3MBbl
[IpakTudeckue pabOTHI:
HaG:roenre CrijlomHbIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHS.

12.10 HccnenoBanue TpeKoB: U3MEPEHHUE SHEPIHH YACTULBI IO TOPMO3HOMY
nytu (o ¢otorpadusim).
N3mepenue pagroaktuBHOro (hoHa
du3ndecKkue SIBICHUS B IPUPOJIE: €CTECTBEHHBIN PaJMOAKTUBHBIN (OH,

1211 KOCMUYECKHE  JIyWH,  PAJMOAKTMBHOE  HM3IY4EHME  MPHPOJHBIX
MUHEpAJIOB, JACHCTBUE pAJUOAKTUBHBIX W3JIYYEHU Ha OpraHu3Mm
YeJioBeKa

1212 TexHu4eckue yCcTpouCTBa: CIIEKTPOCKOI, HHANBUIYAIbHBIN J103UMETP,

kamepa BuibscoHna




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM IPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3MKM B HAyYHOH KapTHHE MHpPA; CHOPMHUPOBAHHOCTDH
0a30BbIX NPEACTABICHUN O 3aKOHOMEPHOM CBSA3M U I103HABAEMOCTHU SIBJICHUN
OPUPOBI, O POJIM IKCIEPUMEHTa B (U3UKE, O CHCTEMOOOpa3yromei ponu
(Gu3uKu B Ppa3BUTUU €CTECTBEHHBIX HAayK, TEXHMKM W TEXHOJOIHH, 00
IBOJIONMH (PU3NIECKUX 3HAHUHN U UX POJIM B LIEJTOCTHON €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJE POCCUICKMX M 3apyOEKHBIX YyUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIET0 MHUpa, pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH

3HaHus O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBHXKEHHUU Kak crocole
CYILIECTBOBaHMUSI MaTepuH, OO0 AaTOMHO-MOJIEKYJSIPHOH TEOpUU CTPOECHHUS
BEIECTBA, O (DU3MUYECKOW CYIIHOCTU SBJIEHUH NPHUPOJbl (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHUE Pa3INyaTh SIBICHUS 10
OMHCAaHUIO MX  XapaKTepPHbIX CBOWCTB M Ha  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE, YMEHHE paclo3HaBaTh
HPOSIBIIEHUE H3YYEHHBIX (PU3MUECKUX SBJIECHUH B OKpYKAIOLUIEM MHUPE,
BBIJIETISIS MX CYLLIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BnaneHne ocHOBaMHM IOHATHUIHOIO ammnapaTra U CHUMBOJMYECKOIO S3bIKa
GU3MKM W UCHOJB30BaHUE HUX JJs pelIeHus Yy4eOHBIX 3a/]ay; YMEHHE
XapaKTepu30BaTh CBOMCTBA Tell, GU3NUECKUE ABJICHUS U MPOLIECCHI, UCTIONb3Ys
(dbyHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHHne OIHMCHEIBAaTh HU3YUCHHBIC CBOMCTBA TEI H (1)I/I3I/I‘-IeCKI/Ie SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCINYHHBI

Bnagenue ocHOBaMHM METOJOB HAYYHOTO IMO3HAHUS C Y4ETOM COONIOJCHUS
npaBuiI 6€30mMacHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOHMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa O0OpYAOBaHHS MO MHCTPYKIIMH, ONUCHIBATH XOJ OIbITa U
3aMKChIBaTh €r0 Pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBI;

MIPOBEJICHUE MTPSIMBIX W KOCBCHHBIX U3MEPEHUH (DU3MUESCKUX BEININH: YMCHHE
IUTAHUPOBATh M3MEPEHUsS, CAMOCTOSITETFHO COOMpaTh IKCHEPUMEHTATbHYIO
YCTaHOBKY 110 MHCTPYKIIHH, BEIYUCIIATH 3HAYCHNE BEIMIMHBI U aHAJTU3UPOBATH
MOJTyUYEHHBIE PEe3YyNbTAaThl C YU4ETOM 3aJaHHOW IMOTPEIIHOCTH PE3yIbTaTOB
WU3MEPEHHUI;

poBe/IeHNUE HECJIOKHBIX AKCIEPUMEHTATHHBIX UCCIIeTOBAHMUIA;
CaMOCTOSITENILHO COOMpaTh IKCIEPUMEHTAILHYIO YCTAHOBKY W ITPOBOJIMTH
UCCIICIOBAHUE MO0 WHCTPYKIMH, MPEICTaBISATh IMOJYYCHHBIE 3aBUCHMOCTU
(GU3HYECKUX BEJIMYMH B BUC TaOIHI] U TpaUKOB, YIUTHIBATE ITOTPEITHOCTH,
JIeJIaTh BBIBOJIBI 110 Pe3yIbTaTaM HUCCIETOBAHHS




[TonuMaHue XapaKTEPHBIX CBOWCTB (PU3MUECKUX MOJCNeH (MaTephabHas
TOYKa, a0CONIOTHO TBEPIOE TEIO, MOJEIH CTPOSHUS Ta30B, KHUIKOCTEH H
TBEPABIX TeJ, IMJaHEeTapHas MOJENIb aToMa, HYKJIOHHAas MOJieldb aTOMHOTO
A1pa) U yMEHUE IPUMEHSATh UX JJIs1 00BbsCHEHNS (PU3NYECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH,
BBISIBIISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U M CTPOUTH OOBSACHEHHE C OMOPO
Ha U3y4YCHHblE CBOWCTBA (U3NYECKUX SBJICHUHN, (U3NYECKHUE 3aAKOHBI,
3aKOHOMEPHOCTH M MOJEIIU

YMenue pemath pacu€THbie 3a1a4yn (Ha 6a3e 2 — 3 ypaBHEHUH), UCIIONB3YS
3aKOHBI U (POpMyIbI, CBA3BIBAIOIIME (PU3UYECKHE BEIMYMHBI, B YaCTHOCTH,
3alUChIBaTh KPATKOE YCIIOBUE 3a/1aud, BBISBISATH HEJOCTAIONIUE JTaHHbBIE,
BbIOUpATH 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE 1Jis €€ PellIeHus, UCTI0Ib30BAaTh
CIIpaBOYHbBIC JIaHHBIC, MPOBOAUTH PAcCUEThl M OIEHUBATH PEATUCTUYHOCTH
MOJIyUEHHOTO 3HA4YeHUs (PU3MYECKOW BEJIIMYMHBI, YMEHHUE OMNPENeNsTh
pa3MepHOCTh GUBNYECKON BETMIMHBI, TIOTYYCHHON IPU PEIICHUH 3a/1a91

YMeHHe XapakTepu30BaTh NMPUHLMUIIBI IEUCTBUS TEXHUYECKHX YCTPOMCTB, B
TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOIMYECKUX
IIPOLIECCOB 0 UX OINKCAHUIO, UCHOJb3Ysl 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUH U HEOOXO0MMble (hU3MUYECKUE 3aKOHOMEPHOCTH

10

11

YMeHue HuCroNib30BaTh 3HAHUS O (DU3UYECKUX SIBICHUSAX B ITOBCEJHEBHOU
KHU3HU JUIg oOecriedeHnss O€30MacHOCTH MpU OOpamieHud ¢ OBITOBBIMU
npudopaMH M TEXHMYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U
COOJIIOAEHUSI HOPM HKOJIOTMYECKOrO TIOBEIEHHMS B OKPYKAIOIIEH cpexe;
NOHMUMaHHE He0OXOIMMOCTH NPUMEHEHHS JOCTHKCHU I (PH3UKH U TEXHOJIOTUH
JUTSL PAlMOHATIBHOTO MTPHPOIOTIONIE30BAHHS

OmnbIT oKcKa, Mpeodpa30BaHUs U MPECTaBlIeHUs HHPOPMAITUN (PU3UIECKOTO
CONIEp)KaHUsI C  UCIOJb30BaHWEM WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI; YMEHHE OIICHHBATh JOCTOBEPHOCTH MOTYYEHHON HH(OpMAINH
Ha OCHOBE MMEIOIIMXCA 3HAHWWA W JOMOJHHUTEIbHBIX MCTOYHUKOB; YMEHHUE
UCIIONIb30BAaTh MPH BBIMIOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TUTEPATYpy (PU3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MaTEpPHANbl, PECYPCHI
cetu UWHrepHer; BnajeHue O0a30BBIMH  HaBBIKAMH  IPeOOpa30BaHUS
uH(pOpMaIMi U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYyI0; YMEHHE CO3/1aBaTh
COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIICHHsI Ha OCHOBE MH(POpPMAIIUU U3
HECKOJIbKMX UCTOYHHUKOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kox IlIpoBepsieMblii 3JieMEHT COMepP:KAHUSA
1  MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe ABmkeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEILHOCTD
' IBIDKECHUSA
PaBHOMepHOe U HepaBHOMepHoe JBuxkeHue. Cpeansisi ckopocTb. Dopmyrna st
1.2 BeluucneHus cpenHeid ckopoctu: V = S/t
PaBHOMEpHOE TIPSIMOTMHEHHOE JBUKCHHIE. 3aBUCUMOCTh KOOPIMHATHI T€Ja OT BpEMEHHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO TBUKEHHUSI:
13 xf)=x,+vf
I'padmky 3aBUCUMOCTH OT BPEMEHH TSI TIPOCKITUU CKOPOCTH, MPOCKITUH TIEPEMEIICHHUS,
MyTH, KOOPAMHATHI P PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUU
3aBUCHUMOCTh KOOpDAMHATHI Tela OT BPEMEHH B Clydae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
p
-le:f:l =1-.|;|: *f_ax * ey
=
@opMymbl sl TPOESKIUU MEPEMEICHHS, TPOSKIIUNU CKOPOCTH U MPOEKIUU YCKOPEHUS
IIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHKCHHH
2
1.4 .sx(r)=vﬂx-r+ax-?.
U_\'('f) =Up, +a, 1,
a.(f)=canst,
UI.‘(‘ - Ul.'fL =2HISI
I'padmkm 3aBUCUMOCTH OT BpEMEHU I MPOSKIIMH YCKOPEHUS, TPOCKIIUU CKOPOCTH,
MPOEKIIMA TIEpPEeMEIIeHHs, KOOPAMHATHI TPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JIBKCHUHT
CBoboanoe nageHue. @opMyIibl, ONMKUCHIBAIOIINE CBOOOHOE MAJICHUE TEJIa [0 BePTUKAIH
15 (IBMKEHUE Tena BHMU3 WIIM BBEPX OTHOCHTENBHO TMOBEepXHOCTH 3emiH). ['paduxu
' 3aBUCHUMOCTH OT BPEMEHH JIJISl POCKITMH YCKOPESHHSI, TIPOSKITUU CKOPOCTH U KOOPTUHATHI
pyu CBOOOTHOM TAJICHUH TeNa MO BEPTUKATIN
CKopocTh paBHOMEPHOTO JBMKEHHS TeJla 110 OKPYXHOCTH. HarpaBienue ckopocTH.
dopmyta s BBIYUCICHHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH | MTEPHOJ O0PAICHUS:
16 _2InR
' T

L[eHTpOCTpCMI/ITCJ'ILHOC YCKOPCHUC. HanpaBneHHe HOCHTPOCTPEMUTCIIBHOI'O YCKOPCHUA.
d)opMyna JJI BBIYHUCICHUA YCKOPCHHA:




_u
W R
dopmyia, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUs:
Y
T

1.7

1.8
1.9

1.10

Macca. [InotHoCcTh BemecTBa. @opmyiia 171l BBIYMCICHUS IUIOTHOCTH:
_m
Nz

Cuna — BektopHas pusndeckas BenuunHa. CIoKEHUE CHIT

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-a

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHHUA TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHlCﬁ Ha TCJI0

1.11

1.12

1.13

BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
Fy y=-F

TpeHI/Ie IOKOA U TPCHUEC CKOJILXKCHUSA. CDopMyna JJI1 BBIYUCIICHUA MOAYJISA CUJIbI TPCHUA
CKOJIB)XCHUA !

Fpo=u-N

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3akoH yrnpyroi aedopmanuu
(3akoH ['yka):

F=k-Al

1.14

1.15

1.16

1.17

BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:
F-G. my -iﬂz
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpy3Ku

Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHA.
P=mi
HNmnynbe cucremsl Ten. U3Menenne nmnyibca. MIMImynbe cuibl
3aKOH COXpaHEHMsI UMITyJIbca JJI 3aMKHYTOM CHUCTEMBI Te:
p=myUy +m, U, =const
PeakTnBHOE OBIKEHIE
Mexanunueckas padota. @opmyia ajsi BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosc

Mexannueckas MOITHOCTb:




n=4
I

1.18

1.19

Kunerndeckas u noreHuuanpHas s3Heprust. @opMyiia s BEIYACICHHUS KHHETHYECKON
JHEPIUHU:

2
Teopema o kuHeTHueckou sHeprun. Gopmyna i BBIYUCICHUS NOTCHIUAIBHOU
SHEPruy Tella, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

MexaHnueckas SQHeprus:
E=E.+E P

3aKOH COXpaHEHMs MEXaHU4eCKOoU aHeprun. Popmyiia 1 3aKOHA COXPAHEHUs
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHUYECKON YHEPIUH ITPU HAJTMYNUHN CUJIBI TPEHUS.

1.20

1.21

[TpocThie MEXaHU3MBI. «30JI0TOE PABHII0» MEXAHUKH.
Peruar. Moment cwist; M - Fl.
VYcnoBre paBHOBECHS phlyara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

[aBiienue TBEpIOTO TENA.
dopmyiia i1 BBIYUCICHUS JABJICHUS TBEPIOTO Tela:
F
P= h
JlaBnenue raza. ATMOcepHOe aBIeHHE.
FI/IIlpOCTaTI/I‘-IeCKOG JAaBJICHUC BHYTPU KUIKOCTH.
dopmyiia 11 BBIYUCICHUS JABJICHUS BHYTPU KUJKOCTH:

p=pgh+p,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. opmyna s ONpPEAENICHUs BBITAIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH
Ha TeJl0, MOTPYXEHHOE B KUAKOCTh WU ra3:

Ycnopue nmiapaHus Tena. [1naBanue CYAOB U BO3AYXOIJIABAHUC

1.24

Mexanuueckue KosiebaHus. AMIUTUTY/AA, NEepuo] W vactora Kosebanuil. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJ KOJIeOaHU:




1.25

MaremaTuyeckuii W NOPYXKUHHBIM ~ MasTHUKU. [IpeBpamieHue SHeprud  1pu
KoJ1e0aTeIbHOM JBHKCHUU

1.26

3aryxatomue Konebanus. Beinyxennsle konebanus. Pesonanc

1.27

MexaHU4eCcKHUe BOJIHBI. HpOI[OJIBHBIG " MOICPCUHBIC BOJHBI. I[JII/IHa BOJIHBI U CKOPOCTDH
pacrnpoCcTpaHCHUs BOJIHBI:

h=v-T

1.28

1.29

1.30

1.31

2.1

2.2

3ByK. ['poMKoOCTh 1 BEICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI HA TPAHMIIE JIBYX CPE/l.
Wndpas3Byk u yapTpa3ByK

IIpaxkmuueckue pabomuwl

N3mepenne cpeiHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTH MPYKUHBI;
K03 pHLIMEeHTa TPEHHS CKOIBKEHUS; paObOThI CHIIbI TPEHUS, CHIIBI YIPYTOCTH; CpeIHEH
CKOPOCTH [IBIDKEHHMS OpycKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka IpH
JBY)KEHUH 10 HAKJIIOHHOM TUIOCKOCTH; YaCTOTHI M IEPUOJIa KOJIeOaHUH MaTeMaTHYeCKOro
MasTHHUKA;, YacTOThl W MEPHOAA KOJICOAHWH MPY)XMHHOTO MasTHHKA; MOMEHTA CHIIBI,
JEMCTBYIOIIEr0 Ha phIYar; padOThl CHJIBI YIPYTOCTH MPH MOABEME TPYy3a C MOMOIIBIO
HETIOJIBM)KHOTO OJIOKa; pabOThl CHJIBI YHPYTOCTH IMPHU MOABbEME Ipy3a C MOMOIIBIO
MOJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOW CUIIBI OT 00bEMa MOTpyKEHHON YacTH Tela 1
OT TUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHJIBI OT MAacChl TEJa; CUIIBI
TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO JIABJICHHUS U OT POJia TOBEPXHOCTHU; CHIIBI
YIIPYTOCTH, BOSHUKAIOWICH B IPYKUHE, OT CTETIEHH Ae(opMaIiu MPYyKHUHBI; YCKOPEHUS
Opycka OT yrja HakjJOHa HaNpaBIIIONICH; MeproAa (YacToThl) KojleOaHWH HHUTSHOTO
MasiITHUKA OT JJIMHBI HUTH; TIEpPUOJIa KOJIeOaHU! TIPY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a
U KECTKOCTH TPYXHUHBI; HCCIIEAOBAaHNE HE3aBUCUMOCTH TIEPHOJIA KOJICOAHUH HUTSHOTO
MasiTHHKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

QDusuueckue s61eHUs 6 npupooe: TPUMEPHI BUKEHHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOW M HE)KUBOM IIPUPOAE, NEUCTBUE CUJIbI TPEHHUSI B IIPUPOJIE U TEXHUKE, IPUIUBBI U
OTIUBBI, JABWKeHUE InaHeT COJIHEYHOW CHCTEMBl, PEAaKTHBHOE [BUKEHHE >KMBBIX
OpraHM3MOB, pblYaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(EpPHOro JAaBJICHUS Ha >KUBOMN
OpraHu3M, IUIaBaHHE pPbIO, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3E€MIJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUOMETP, TaTUNKHU ITOJI0KEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, MOALIUIHUKH, PaKeThl, pblYar, MOABMKHBIA M HEMOJBMUXXHBIN OJOKH,
HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXAaHHU3MbI B OBITY, COOOIIAIOIIHUECS COCY/BbI,
YCTPOMCTBO BOJIONPOBOAA, THPABIMUYECKHUI Mpecc, MaHOMETp, GapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3X0JIOT, UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHHUS MOJ'ICK}’J'ISIpHO'KI/IHCTI/ILIGCKOI\/JI TECOpHUH CTPOCHHA BCHICCTBA.
Mozenu TBEpAOro, )KUAKOTO U Ta3000pa3HOro COCTOSTHUM BenecTBa. Kpucraminueckue
U aMmopdHBIE Tena

JBmxenne yactuil BemiecTtBa. CBs3b CKOPOCTH ABHIKEHUS YACTHUI[ C TeMIEpaTypOu.
BpoyHoBckoe nBuxenue, mudpdy3us

2.3

CMayuBaHue U KalmWJUTSIPHBIC ABJICHUA

2.4
2.5

TennoBoe paclIMpeHne U cxKaTue
TermoBoe paBHOBECHE




Bryrtpennsis sueprus. Pabora u Teronepeaada kak crmocoObl M3MEHEHHUS! BHYTPECHHEH

2.6
SHEPTUU
2.7 | Bupsl Temonepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3ITyUYeHUE
HarpeBanue n oxnaxnaenue tena. KoamuecTBo TEIOTHL. Y AenbHas TEIIOEMKOCTD:
2.
° o=am(t,-1)
3aKOH COXpaHEHHsI SHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOTO OaiaHca:
29 QI_I_QE +-“:0
Hcnapenue n koHneHcanus. MI3MeHeHre BHYTpEHHEH SHEPIUU B IIPOLIECCE UCIIAPEHUS U
2.10 xonpmencanuu. Kunenue ;xuakocTu. Y aeiabHas Temiora mapoodpasosanus: L = Q/m
2.11 BnaxHocTh BO31yXa
[TnaBnenue u Kpuctayum3amnusa. V3MeHeHne BHYTPEHHEH SHEPIHH IPH IUIABICHUH WU
KPUCTAITU3AUU. Y IeIbHAS TEIIOTA TUIABIICHUS:
2.12
0
& m
BHyTpeHHSsT 2HEpPrHsl CrOpaHHs TOILIMBA. Y IEeNbHAs TEIUIOTA CrOpPaHHS TOILTUBA: ( =
2.13 Q/m
2.14  [Ipunuumnsl paboTel TeroBeix aeurateneit. KIT/ TeroBoro neuraremns
Ipaxmuueckue pabomul
W3mepenue ynenbHON TeMI0EMKOCTH METANIMYECKOTO IWIMHPA; KOJIUYECTBA TEIUIOTHI,
MOJyYeHHOTO BOJIOM KOMHATHOM Temrmeparypsl (PMKCHPOBAHHOM MAacChl, B KOTOPYIO
515  OMYICH HarpeThId [UIHH]ID; KOJIMECTBA TEILIOTL, OTAAHHOIO HArPETBIM LHIHHAPOM,
MOCJIe OMYCKaHUsSl €r0 B BOJy KOMHATHOW TEMIIEPATypPbhl; OTHOCHTEIHHOW BIIAYKHOCTH
BO3/yXa; YAEIbHOMN TEIIOTHI IIaBJIeHUs JIpAa. VccnenoBanue n3MeHEHHs TEMIIEPATYPhI
BOJIBI TIPH PA3JIMIHBIX YCIOBHSIX; SIBIICHUS TEIJIOOOMEHA MPU CMEIINBAHUN XOJIOJTHON U
ropsideil Bofbl; mpoliecca UCTapeHus
Qu3zuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHIKEHUE U KANUJUIAPHBIC SBJICHHS B
2.16 mpupoze, KpUCTAIUTBI B Ipupoae, nu3nydernne CoiHIIa, 3aMep3aHie BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHes, CHera
Texnuueckue ycmpoucmea: KaNWUISAPbl, TMPUMEPbl HUCHOIb30BAaHUS KPUCTAIIIOB,
2.17 XKHIKOCTHBIA TEPMOMETp, JATUHK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETD, NapoBas TypOMHA, TBUTATENh BHYTPEHHETO CTOPAHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHM A
3.1 | Dnexrtpuzanus Ten. /[Ba Buga dNEKTPHUUECKUX 3aPs/IOB
3.2  BsammopelicTBue 3apspKeHHBIX Tel. 3akoH KyrnoHa
3.3 | 3aKOH COXpaHCHHUS IICKTPUICCKOTO 3aps/ia
34 DnexTpudeckoe mose. Hanpsok€HHOCTE 2JIeKTpruaecKoro mojist. [IpuHIUN cymmeprno3uiium
DIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu anekrpudeckux 3apsaoB. JleficTBHE SIEKTPUUECKOTO MO Ha dJICKTPUUECKUE
3apsipl. [IpOBOTHUKY U JUAIIEKTPUKH
[TocTrosiHHBIN AneKkTpudeckuid TOK. JlehcTBUS siekTpuyeckoro Ttoka. Cuna Toka.
3.6 | Hanmpspkenwue.

I=qg/t,U=A/q




3JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. YaenpHOE SJICKTPUYICCKOC COIIPOTUBJICHUC:

3.7 R=pl/S
38 3akon Oma ais yyactka snekrpuueckoi memnu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
1, =1, U=U,+U,: R=R +R,
3.9 [IlapamiensHoe coequHEHNE IPOBOJHUKOB PABHOIO COIPOTUBIICHUS:
U=U;I=1+L; R:%.
CMmenianHble COeIJMHEHHS] IPOBOTHUKOB
310 Pa6oTa u MmomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
311 Q=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE 1M0J€ MPSMOTO MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIAH
3.13 MarnuTHOe noJjie MOCTOSIHHOTO MaruuTa. BzanMoaelicTBre MOCTOSTHHBIX MAarHUTOB
3.14  JleticTBME MarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM
3.15  OmnsiTel @apanes. SBnenue snexrpoMarautHoi HHAYKIMH. [TpaBuio Jlenna
Ilpakxmuueckue pabomul
N3mepenne 3IeKTpUYEeCKOro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU SJIEKTPUUYECKOTO
TOKa; pabOTHI DJIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
3.16 mammouka), OT HAMPSDKEHUS HA KOHIAX MPOBOJHUKA; 3aBUCUMOCTU COIPOTHUBIICHUS OT
JUTMHBI IPOBOJIHMKA, TUIOIIA/IA €TO MOMEPEYHOT0 CEUEHHUS U YACIBHOIO COTPOTUBIICHHUS.
[IpoBepka mpaBuiia JUIsi DJIEKTPUUECKOTO HAMPSHKEHUS TPH  TOCIIEI0BATEIHLHOM
COEIMHEHUH TPOBOIHUKOB; ITpaBUJIa Uil CUIIbI 3JIEKTPUUYECKOTO TOKA MPH NapaiieIbHOM
COCTMHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMITOUYKA)
QDusuueckue s61eHUs 6 npupooe: FNEKTPUUECKUE SIBJICHUS B aTMOC(eEpPE, IIEKTPUIECTBO
3.17  XMBBIX OPTraHU3MOB, MAaTHUTHOE TOJI€ 3eMIIH, JIpeiid MOIOCOB, PO MATHUTHOTO MOJIS
JUTS )KM3HU Ha 3eMiie, TIOJIIPHOE CUSTHUE
Texnuyeckue ycmpoucmea: 3JIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTaT, CUETUUK
318 JNEKTPUYECKON  DHEPTUH, AJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HAarpeBaTeIbHBIC
' AJIEKTPOTPUOOPHl  (TPUMEPHI), DJIEKTPUUYECKHUE TPEAOXPAHUTENN, JIJIEKTPOMArHUT,
AJIEKTPOJIBUraTEIh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnexrpomarauTHbie BOJHBI. [lIKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas momens cBeta. [IpsmMonuHEitHOE pacpocTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus cBeta. [lmockoe 3epkaio
3.22 Tlpenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETa
3.23 | Jlucmepcus cBeta




Jlunza. Xox mydeit B nuH3e. PoKycHOE paccTosiHue JTUH3bL. OnTuyeckas cuiia JuH3b: D

324 _ 1/F

3.25 TI'ma3 xak ontuueckas cucrema. Onruyeckue npudopsl
Ilpakxmuueckue pabomul
M3mepeHue ONTHUYECKOW CHIBI coOWparomie JUH3bL, (POKYCHOTO pPAacCTOSHUS
coOuparomield JTUH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB NpeAMeTa U H300paKeHus,

3.26 Korjaa mpeaMeT pacrojioKEeH B IBOMHOM (DOKyce), TToKazaTesis MPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTBa M300paKEHUS, TOJIYIEHHOTO C TIOMOIIBIO COOUPAIOIICH JIMH3BL;
U3MEHEHHS (OKYCHOTO pPACCTOSIHUSI JIBYX CIIOKCHHBIX JIMH3; 3aBHCHUMOCTH YTJia
IPEJIOMJICHHUS] CBETOBOI'O JIyda OT YIJla MaJeHHs Ha TPAHUIIE «BO3AYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3armenus Connua u JlyHbl, 1BeTa Tel, ONTUYECKHE
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPaxK)

3.28 Texnuuecxkue ycmpoticmea: 0YKH, IEPUCKOI, (hoToArmapar, ONTHYECCKUE CBETOBOIBI

4 | KBAHTOBBIE SBJIEHU S

4.1 | PagmoakTtuBHOCTH. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-pacmaga

4.2  Onsitel Pesepdopaa no paccestauro anbda-gactuil. [Inanerapras Moaensr aroma

4.3  CocraB aToMHOTO sapa. M30TOMIBI

4.4 | Ilepuox nomypacmnaja aTOMHBIX SiA€p

4.5 | SlnepHble peakuuu. 3aKOHbI COXPAHEHMsI 3apsI0BOTO U MAaCCOBOI'O YHMCET
Qusuueckue si61eHUs 8 Npupooe: CTECTBEHHBIH PaHMOaKTHUBHBIN (OH, KOCMUYECKHE

4.6  ny4w, paAMOaKTHBHOE M3IyYeHHE NMPUPOJHBIX MUHEPAIOB, JICHCTBUE PaJMOAKTUBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAMBHIYalIbHBI JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPICTUKA




YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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