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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS U OPTraHU3alMI0 H3y4eHUS
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3y4EHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukn Ha 0a30BOM ypOBHE TIpEAIoiaraeT OBJAJCHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTEbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKos oT 3
nexadps 2019 r. Ne [IK-4BH).



Henan nzyyenus Gpuankm:

NpUOOpEeTEeHNE HWHTEpeca M CTPEMIICHHS OOYYalomuXCsi K HaydHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KakK pe3yJibTara H3y4YCeHHUs
OCHOB CTPOCHHMS MaTepuu U PyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUN O Poiu (GU3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3AaHHOW C (DU3MKOM, MOATOTOBKA K
JTanbHEHIIIeMy 00YUIEHHUIO B 9TOM HalPABJICHHH.

JlocTmkeHne 3THX Ieliel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIIEeHUs MPOCTEHIIMX pacuy€THhIX 3aJady ¢
UCIIOJIb30BaHUEM puznyeckux Mozenel, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIERl PU3NUECKOTO COAEpKAHMS,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKCHUAX (U3UKH, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHWE MHPOPMAITUH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UUIECKOM HAYKH.

BocnuraTtenpHplil moTeHIMAT JAHHOTO y4eOHOro mpeaMmeTa oOecreurnBaeT

peain3anunio CICAYIOINMX MTCJIICBbIX IMPHOPUTCTOB BOCIIMTAHHA 06yan01uch>1

000:

pa3BUTHE LIEHHOCTHOTO OTHOILIEHHUS K TPyAYy Kak OCHOBHOMY CIOCOOY

JOCTH)KEHHSI KU3HEHHOrO OJIaronojlydusi 4YeJlOBEKa, 3aJory €ro YCIEIIHOIo



po(hecCHOHATFHOTO CAMOOTIPECIICHHUS U OLIYIIEHUSI YBEPEHHOCTH B 3aBTPAILIHEM
nHe;
. pa3BUTHE IICHHOCTHOTO OTHOIIEHHWS K MPUPOJIC KaK MCTOYHUKY KU3HH HA
3emisie, OCHOBE CaMOrO €€ CYHIECTBOBAHMS, HYXKIAIOUICHCS B 3allUTe U
MMOCTOSTHHOM BHHMaHHUH CO CTOPOHBI YEJIOBEKA;
. pPa3BUTHE IIEHHOCTHOTO OTHOIICHUS K MHUPY KaK TJaBHOMY MPUHITUITY
YeJIOBEUECKOr0  OOIEKUTHSA, YCIOBUIO KPENKOW JApyxObl, HaTaKUBaAHUS
OTHOUIEHUH ¢ KojuleraMu mo padoTe B OyaylieM W CO3AaHHs OJaromnpusiTHOro
MUKpPOKJIMMAaTa B CBOEH COOCTBEHHOM CEMbE;
. pa3BUTHE IIEHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK WHTEJUICKTYallbHOMY
pecypcy, obecnieunBaromeMy Oyayliee 4eloBeKa, Kak pe3ysbTaTy KpOHOTIMBOTO,
HO YBJIEKATEJIbHOTO Y4eOHOTO TPYy/a;
. pa3BUTHE IIEHHOCTHOTO OTHOULIEHUS K 3JI0POBBIO0 KaK 3ajiory JOJITON H
AKTUBHOW >KWU3HHM 4YEJIOBEKAa, €r0 XOPOIIEro HACTPOCHHS W ONTHMHCTHYHOTO
B3TJIsI1a HA MUD;
. pa3BUTHE IIEHHOCTHOTO OTHOIICHHS K OKPYXAIOMUM JIIOISIM  Kak
0e3yclIOBHOM U aOCOJIOTHOM UEHHOCTH, KaK paBHONPABHBIM COLMAIbHBIM
napTHEpaM, C KOTOPHIMH HEOOXOJWMO BBICTPAaWBATh JOOpOKEIATeIbHBIE |
B3aMMOIIOIJICP>KUBAIOIIME OTHOIICHHS, JAIOIINE YETOBEKY PaJOCTh OOIIEHUS U
MO3BOJISIONIME N30eraTh YyBCTBA OJJMHOYECTBA;
. pa3BUTHE IIEHHOCTHOT'O OTHOIICHHMS K CaMHM ce0e KaK XO3sieBaM CBOECH
CyIbOBbI,  CaMOOMNPENETSAIOMIUMCS U CaMOPEATU3YIOIIUMCS  JIMYHOCTSIM,
OTBEYAIOIIHUM 3a CBOE COOCTBEHHOE OyyIiee.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Heflento).

Hcnonb3yemble yueOHUKU:

[Mepoimkun U. M., UBanoB A. . ®uzuka: 7-i knacc: 6a30Bblii ypOBEHb: YUEOHUK,
AknrmonepHoe obmectBo «M3narensctBo «IIpocBemenne», 2020 rog.

[Mepoimxun Y. M., UBanoB A. . ®uzuka: 8-if kinacc: 6a30Bbli ypOBEHb: YUEOHUK,
AknnonepHoe obmectBo «M3marensctBo «IIpocBemenne», 2021 rog.

[Teppimkun U. M., I'yrauk E. M., UBanoB A. U., ITletpoBa M. A. ®usuka: 9-ii
KJ1acc: 0a30BbIi YPOBEHB: yUeOHUK, AKITMOHEpHOE 0011ecTBO «M31aTenbCcTBO
«IIpocsemenuey», 2023 ron.



COAEPXKXAHHUE YYEBHOI'O IPE/IMETA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. 3Mepenune Qu3nueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpemuocts u3mepenuii. MexxayHapoHasi cucTeMa €IMHHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcTecTBEeHHO-HAYUYHBIM METOJl IMO3HAHMA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbIC

SBJICHHUSL.
2. ®Ouznyeckue MpuOOPHI U MpoLeaypa MPsIMBIX W3MEPEHUI aHAJIIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUOopa.
N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3sMepoB MaJIbIX TEJ.

M3mepenne Temneparypbl IpH MOMOIIHU KHJIKOCTHOIO TEPMOMETPA U
JATYMKA TEMIIEPATYpHI.

6. [IpoBenenre wuccleOBaHUS MO MPOBEPKE TUIOTE3bl: JATBHOCTh
noyi€Ta miapuKa, MyHIeHHOrO TOPU30HTAILHO, TeM OoJibllie, yeM OoJiblie
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BBICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBrkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM W TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HaGmroneHue OpOoyHOBCKOTO JABHKCHHUS.

2. Hab6monenue nuddyzuu.

3. HaGmonenue  siBieHUN,  OOBACHAIOMIUXCS ~ MPUTHKCHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka guameTpa aromMa METOAOM PsIoB (C  HCIOJb30BAaHUEM

dboTtorpaduii).

2. OTPBITHI 10 HAOJTFOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITh MO0 0OHAPYKEHHUIO ACHCTBUS CHUII MOJIEKYISIPHOTO MTPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SlBnenne wHepuuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuila ynmpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B IpUpOoIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKECHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHUS.

HaOmroienue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHre CKOPOCTU PAaBHOMEPHOIO JIBUKEHHUSA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpPeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM IUIOCKOCTH.

ok wnE

3. Ompenenenne MIOTHOCTHA TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
NPYKUHBI OT TIPUIIOKEHHOM CHITBI.



5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu

T€Ja U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YcioBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BHITAJTKUBAIONIICH  CWJIBL, JEHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha TEIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHctpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEJICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

o0k whE
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Mexanuueckast padota. MOIIHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. l[lpumeHeHHMe mpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omnoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Onpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHKEHHM TeJa

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.
3. Uzmepenue KIIJl HakTOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUU.
8 KUIACC

Pa3znea 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmaurBaHu€ U KaNWJUISIPHBIE sIBJICHUA. TenI0BOE pACIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
yactull. BuyTtpenHsisi sHeprusi. CrnocoObl U3MEHEHUsS] BHYTPEHHEH SHEpPruu:
Temionepeaaya 151 COBEpUICHUE paboTHI. Buasl TeIJIoNepeaauH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBineHue w
OTBEpACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelIbHAsd TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konaeHcamnus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHHUS.

BnaxxHocTh BO3yXA.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CrOpaHusl.



[TpuHuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TenoBsle ABUraTENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

kPR
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HaGnronenrie OpoyHOBCKOTO JABUKEHUS.

HaGmonenne nuddysun.

HabGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnrogenue TemioBoro pacuiupeHus Teml.

M3MeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIQXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenaym.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

. HarpeBanue npu coBepiiiernn paboThl BHEIITHUMH CHJIAMH.

10 CpaBHEHHE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.HabmroneHue KUIeHusI.

12.HabnroaeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHHH.
13.Moieau TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBiIeHUs BO3yXa B OalJIOHE IINPUIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJICHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEePaTyphl.

HaOmronenne wW3MEHEHHsT BHYTPEHHEH OHEpPruuM Tejla B pe3ysibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

10.Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11.UccnenoBanue npoiiecca UCIapeHus.
12.0Onpenenenne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.
13.0Onpenenenune yaenbHON TEIIOTHI MIABJIEHUS JIbJA.
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Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mods. [lpuHiun
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HcTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSI BIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCKoro ToKa. 3akoH JDxoymns—JleHa.
DNEeKTpUYECKHUE LENu U MOTPeOUTENn dIeKTpudecKoil saneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3IEKTPOJABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [TpaBuno Jlenia.
DIIEKTPOreHEepPaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Tel.

JIBa poa 3JIEKTPUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpPOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DJIEKTpOCTAaTUYECKAs UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlencTBUsI SIEKTPUUECKOTO TOKA.

WooNOkwWNDE



11

10.2OneKkTpruYeCcKuii TOK B KUIKOCTH.

11.T"a30BBbIi pa3psi.

12.3MepeHne cuiibl TOKa aMIepMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HAIIPSHKCHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUA.

15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs MOJIFOCOB MarHUTa.
17.MopnenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
18.0mwIT OpcTena.

19.MarnuTHOE T0JIe TOKA. DJIEKTPOMArHHT.

20.[leficTB€ MAarHUTHOTO TIOJIS HAa TPOBOJITHUK C TOKOM.
21.25eKTpoaBUraTebh MOCTOSTHHOTO TOKA.

22 .VccnenoBanue SBICHUS IEKTPOMATHUTHON WHTYKITHH.
23.0mpiTer Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHMKHOBCHU:.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.

1.

N

©o ok w

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3AIMHU Tl HWHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MTOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4YE€pe3 pEe3UCTOp, OT
COTNPOTUBRJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MapaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

10.Ompenenenre pabOTHI TEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
11.0npenenieHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha

pe3ucrope.
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12.ViccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JAMIIOYKY, OT
HaNpsOKEHUS Ha HEH.

13.Onpenenenue KIIJ[ HarpeBaTens.

14 .ViccnenoBaHre MarHUTHOTO B3aWMO/ICUCTBHUS MOCTOSTHHBIX MarHUTOB.

15.M3yueHne MAarHUTHOTO TIOJS TOCTOSHHBIX MarHUTOB TMPH  HUX
O00BEIUHEHUU U PA3JICIICHUN.

16.VccnenoBanne ASMCTBHSI SJEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITBl, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHWJbl TOKA M HAmpaBlICHHUS TOKa B
KaTyIIIKe.

18.13yueHue neiicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.

19.KonctpynpoBaHue 1 u3ydeHue paboThl JJIEKTPOIBUTATENS.

20.Uzmepenue KIIJI snexTpoaBUraTeIbHON yCTaHOBKH.

21.0mBITBI TIO MCCTENOBAHUIO SBIICHUS JJICKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAaHNE WM3MEHEHHM 3HAYEHHS W HAIPaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIACC

Pa3pnen 8. Mexannuyeckue siBJIeHMS.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBmkeHue. HepaBHoMepHOE npsiMonMHENHOE ABWKEHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHENHHOe nBHkeHue. CBoOonHOe
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuit 3akoH HeroTroHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.
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Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYrOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHnnanbHas SHEPTUs Teaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. [IoTeHIIManpHas YHEPTUs CKaTol NpyKuHbl. KuneTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHS MEXaHUYECKOU

SHEPIUH.
Jemoncmpayuu.

1.

N

© 0k w

8.
9.

Halmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEWUHOTO JBUKEHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHXKEHHS.

HaOmnronenune ABUKEHUSI TeJia MO OKPYKHOCTH.

HaOmnronenne MexaHUu4eCKuX sIBIICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHMS Tejla OT MacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUM TEJL.

N3meHeHune Beca Teia mpyu YCKOPEHHOM JIBUKCHUH.

10.Tlepenava umitybca Mpu B3aUMOICHCTBUU TElL.

11.TIpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne nMIysbca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 HaGmrofeHne peakTUBHOTO JABUKCHHUSI.

15.CoxpaHeHne MeXaHUIeCKON IHEPTUU TIPH CBOOOTHOM TaJICHUH.
16.CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU ABUKEHUU Teja MoJ AeHCTBUEM

MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIH TEJIECKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JABUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.
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5. IlpoBepka THUIOTE3BI: €CIM NP PABHOYCKOPEHHOM JIBMOKEHUH 0e€3
HAYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIUE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenmoBanne 3aBUCMMOCTH CHUJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

7. Onpenenennie k03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenrie paboOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUIXKEHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

10.Ompenenenre pabOTHl CHUJIBI  YIPYTOCTH TP TOABEME Tpy3a C
UCITI0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,

4acToTa, aMIUINTyJAa. MaTeMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU MIPHU KOJIeOATETHLHOM JIBHKCHHH.

0

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBa MEXaHWYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoseOaHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIIBI
YIOPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOmronenne BeIHYKIEHHBIX KOJIEOAHUM U pe30HaHca.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o0k wn

Jlabopamopuwie pabomul u onvimaol.

1. Omnpenenenue 4YacTOThl M TEpUOJa KOJeOaHWM MaTeMaTHYECKOro
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJia KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBHCHMOCTH TIepHO/ia KOJIeOaHM MTOABEIIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTHU.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
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5. IIpoBepka HE3aBUCHUMOCTH TIepHOJia KoieOaHW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKUHHOTO MasiTHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.

7. V3mepeHue ycKopeHus CBOOOHOTO TaeHUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana siekTpoMarHWTHBIX BOJH. Vcmolsib3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BomHOBEIE CBOWMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHeEnHOe
pacrnipoctpanenue cBera. 3atMenust Connina u JIlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)XEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

O NGk wWNE



16

9. Ipunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.
10.Moxens ri1asza.
11.Pa3noxeHue 6e10ro cBeTa B CIEKTP.
12.Tlonyuyenue 0ejoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimaol.
1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)XEHUs CBETOBOrO Jyya OT yria
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300pa’KeHUS MPEAMETa B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO Jiyda OT yrjia
IIaJICHAS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomydeHue n300paXeHU ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

5. Omnpenenenue (HOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIBI cOOMparoleit
JINH3BI.

6. OmBITHI O PA3I0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OnbITel O BOCHPHUSATHIO LIBETA MPEAMETOB MpPH UX HAOIOJACHHH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC SIBJICHHUS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3zoromsl.  PagumoakTuBHBIE
npespaiueHus. [lepuoa nmomaypacnaza aTOMHBIX sIIEp.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHCEI.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W JHEpruM. Peakuum cuHTE3a M
nenenus saep. crounnku 3aeprun CosHIa U 3BE3I.

Snepnas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEHHUSI U TOTJIONICHHUS.

CnexTpsl pa3Iu4yHbIX Ta30B.

CnekTp BoAopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

ok wnE

Jlabopamopuvie pabomul u onvimaol.

1. HaOmnroneHue CrjIOMIHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyUYCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY
nyTH (1o ¢otorpadusim).
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3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYIb IPEIHA3HAYCH JIJIsi CUCTEMaTHU3aIuu
u  0000IEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke M 00y4aroluxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pusmyeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Pealn3yeTcs
32 CY€T TOro, 4YTO OOy4Yaromuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHSTH
¢dbuznyeckue SBJICHUS B OKPYKAIOIEl MPUPO/IC U MOBCEIHEBHOM KU3HU;

WCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
YuUCJIe 1)1 MPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
HSHEPIruM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHMS BCEX U3BECTHBIX BUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
YaCTHU:

1) maTpMoTH4YEeCKOro BOCIMTAHUSA:

— IPOSIBIICHHE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(u3nuecKol HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKCHHUSM POCCUNUCKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS S

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HAayKH: €€ rapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLICH
KYJIBTYPBHI;

— pa3BUTHE HAY4YHOU JTHOOO3HATEIHHOCTH, WHTEpPECA K HCCIICIOBATEIHCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MacHOTO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEeQIIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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— AKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (DUIUYECKUX
3HAHUIM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodheccuid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

— OpHUEHTallUg Ha MpPUMEHEHHE (PU3WYECKUX 3HAHUW /I pelleHUs 3aaad B
0o0JIacTH OKpy’Kalolllel cpeibl, IUIAHUPOBAHUS TOCTYNMKOB U OLIEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOIIEH CPEeIbl;

— OCO3HAHHUE TJI00ATBHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSIM COLMAJBLHOM U NPHPOIHOU
cpeabl:

— MOTpeOHOCTh BO B3aUMOJCHCTBUU TPU BBIMOJHEHUM UCCIEAOBAHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKIX 00BEKTaX U SABJICHUSX;

— OCO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEN B 001aCTH
bu3uKy;

— IUJIJAHUPOBAHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3AaUMOCBSI3U IPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

— OLIEHKa CBOUX JCWCTBUUA C Y4YETOM BIIMSHHUS Ha OKPYXKAIOIIYK Cpeny,
BO3MOJKHBIX TJIO0ATIBHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocCBOeHHsI TporpaMMbl 1O (U3MKEe HAa YpPOBHE OCHOBHOIO

oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE IT03HABATEIILHBIC YHUBEPCAIbHbBIC YICOHbBIC TeHCTBU,
KOMMYHUKATUBHBIC  YHUBEpCaJbHbIC  y4YeOHBbIC  JCHCTBUS,  PETYJISATUBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUSL.
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ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnie JJornueckue a1eiicTBUA:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W TMPU HM3YyUYCHUU (PUINUECKUX
SIBJICHUI U TMIPOIIECCOB, JIENaTh BBIBOJIBI C UCTOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOon
3aaun (CpaBHEHHE HECKOJBKHUX BApUAaHTOB peEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHHS,
MPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECJIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUYCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIOIOKESHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3IMYHbIE METO/bI, THCTPYMEHTBI U 3aIIPOCHI IPH MOUCKE U
otOope MHGPOPMALMM WM JIAHHBIX C Y4YETOM MPEJIOKEHHOW y4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHMUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpPMY MpEACTABICHUS
uHpOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMy, UHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
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B XO0Ji¢ OOCYXJCHMs y4yeOHOro Marepualia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AaEMON TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pELICHUE 33Jaud U MOAJAEpKaHHE
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB
uanora, oOHapyXKMBaTh pa3IM4uKle U CXOACTBO MO3ULIML;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NUYECKOIO OIBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
UHAMBUAYAJIbHON paOOThl MpPU pPEIIEHUH KOHKPETHOW (Qu3ndyecKon
poOJIeMBI;

NPUHUMATh LI€JId COBMECTHOU AESTENbHOCTH, OPTAaHU30BBIBATH JEHCTBUS
no e€ JOCTIXKEHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOIBKUX JIFOCH;
BBITNOJHATH CBOIO YacThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa I10
CBOEMY HANpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHSIX, TPEOYIOITUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHSITHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSTEIILHO COCTABIISTH AITOPUTM PEIICHHS (PU3UICCKON 3aauul UK
TUTaHa HMCCIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

JIlaBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U MPEAJIaraTh IUIaH €€ N3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHsS])) Pe3yJIbTaToOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
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BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO HCCIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYIroro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU PEIICHUN (PU3NUECKUX 3a/1ay WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3d, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEITHOE), TPACKTOPHs, PaBHOAEHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audQysus, TENI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBH)KCHUE, HEPAaBHOMEPHOE JBWIKEHHE, HWHEpLHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUsI, Tepefada JaBjieHUs TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE Tel, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTJaHHOE (PU3HUECKOe SBICHHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUpOJie, NCUCTBUE CUJIbI TPEHUS B MPUPOAEC U TEXHHKE, BIHSHUE
aTMOC(EPHOTO JIaBJICHUS HA KMBOW OpPraHW3M, IJIaBaHUE PbIO, phIuaru B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€A M (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
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Tena, CWIa TPEHUus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOINIAs] CHJIa, MEXaHWYEeCKass paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKHX BEIUYHMH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
JHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHMS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO--CJICCTBEHHbBIE CBS3H, CTPOUTh 0ObACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOWMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemiatb pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxenue  (TUMoTe3y), pa3ivyarb W UHTEPHPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOAWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 1O €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOAKEHHOTO 000pyA0BaHUS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATHh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nU(@POBBIX MPUOOPOB, 3aAMUCHIBATH I[MOKa3aHUS MPUOOPOB C YYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;
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IPOBOJUTH HCCIECIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBWXKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIONIICH CUIIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTAaBaHMsSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4eOHOTO HCCIEAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeNysl NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJIC
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA JKUAKOCTU M TBEPAOro TeJa, CUJIA TPEHUSI CKOJIBXKEHUS,
JABJICHUE  BO3/JyXa, BBITAJIKMBAIONIAs  CuJia, JEHCTByIOIAs  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUHU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYUHBI,

COOJII0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIvar, MOJBMKHBIN U HETIOJABMUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI  JEHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (pM3MUYECKHX SIBICHHUN M HEOOXOIUMbIE (DU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
IPAKTUYECKOTO HCIOJBb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 obecrieyeHus: 0€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;
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OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B MHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM M IyTEM CPAaBHEHMS PpA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHbOpMaIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOro  COAEp X aHHsl, CIPAaBOYHbIE MAaTE€pHUaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOUIEHHUS HA
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUSA, B TOM
yucie MyOJu4HO JeNaTh KpaTKUe COOOUICHHsSI O pe3yibTaTrax IMpPOEKTOB
WIM y4EeOHBIX MCCIEIOBAHUWA, NPHU 3TOM TPAMOTHO MCIHOJIb30BATh
W3YYEHHBbIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenesiarh
OOs13aHHOCTH B TpPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJayaMH,
CIIEIUTh 3a BBHINIOJIHEHHEM IUIaHA JEWCTBUM, aJEKBATHO OLEHUBATH
COOCTBEHHbIH  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIMX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

MCIMOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPCHHSSI JSHEPIUs, TEIUIOBOW JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIe, IPOBOIHUKHI
Y IUDJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHWE, KANWLUIAPHBIEC SIBJICHUS, WCHAPEHUE,
KOHJICHCAI[Usl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
TeIvIonepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHNS, U3JIy4YEHUE),
AIEKTPU3AIMUA TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JICHCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHWID UX XAapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
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pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MAarHUTHOTO MOJIS ISl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3NYECKUE SBICHUS, UCIIOJIb3YS
¢u3nyeckue BEIUUUHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHasg TEIIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIUloTa
IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3OBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT TMOJE3HOr0 JCHCTBUSA TEIIOBOM
MAalIMHbI, OTHOCHUTEJIbHAsI BIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUH 3apsij,
CHJIa TOKa, 3JEKTPUUYECKOE HaIpsDKEHUE, COMPOTHUBIICHHE MPOBOIHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(Gu3nYECKUi CMBICI HCIOJIb3YEMbIX BEJIUYHMH, 0003HAYEHUS U €IUHUIIbI
Gu3nyeCKuX BEJIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(Gu3NYECKyI0 BEIUMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TIpapUKU
W3YYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS M IPOILECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOpHUH
CTPOCHHMSI BEIEeCTBA, MPUHLMUII CYNEPHO3UIMH TMOoJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMS DHEpPruHM, MpPU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEHCTBUSA, HCHOJb3YyS 3aKOHbI U
dbopmyIbl, CBs3bIBatONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
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JaHHBIX JJI1  peUIeHHs 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTH PacuéThl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh NP OMOIIH
$u3NYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIEIOBAHUS, BBIICISATH
MIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI UCCIIEN0BaHUs, J€1aTh BBIBOIbI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(U3MYECKUX CBOMCTB Tell (KaMWLUIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIEepPaTypbl, CKOPOCTH NPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydarollel (MOriIouaromiei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUAKOCTU U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPU3alUs TEI U B3aUMOJCHCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUSA
MAarHuTHOIO IOJI1 HAa MNPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWTa,
CBOMCTBA DBJIEKTPOJBUIATENsl MMOCTOSHHOTO TOKa): (OpMyIupoOBaTh
pOBEpsSEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;
BBIIIOJIHATG ~ NPSMBbIE  U3MEPEHUs  TEMIIEpaTypbl,  OTHOCUTEIBHOU
BII&XKHOCTH BO3/yXa, CHJIbBI TOKA, HAIPsHKEHHWs C HUCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB U JATYMKOB (DM3MYECKUX BEJIMYWH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpEHUl  (3aBUCUMOCTH
CONPOTHUBIIEHUS IPOBOAHUKA OT €r0 JUIMHBI, IUIOLIAAM ITONEPEYHOTO
CEUYEHUS U YAEIBHOIO COIPOTUBIIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHS HAa NPOBOJHHKE,
UCCIIEAOBAHUE IMOCIEAOBATEIBHOIO U MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TIpauUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaAM UCCIIENOBAHNS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHHE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATH
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys MPEIJIOKEHHONM UHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;
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coOJII01aTh MpaBUjIa TEXHUKU 0€30IIaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyOBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIbTMETP, CUETYUK DIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HArpEeBATEIbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIe 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKHUX LETIEH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HM 711 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEAE;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POPMALMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
WCITIOJI30BATh NP BHITIOJTHEHUN YUCOHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrOo  COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUUA U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0006mass wmHOOPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO WPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIIEN0BATEIBCKON NESITEbHOCTH, NMPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOX/IATh BHICTYIUICHHE ITPE3EHTALINENM;

OpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHM (PU3UUECKHX
MPOLIECCOB pachpenessiTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
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KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBaTh COOCTBEHHBIM BKJIAJ B
JEATEIBbHOCTD TPYIIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIB30BaTh IIOHATHSA: CHCTEMa OTCYéTa, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, niaacTHuYeckas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpPy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTPBI UCITYCKAHMS U TMOTJIOLICHUS, alib(a-, OeTa- 1 raMMa-u3JIy4eHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHE 110 OKPY’KHOCTH, B3aMMOJIEHCTBHE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeNbHOE ABM)KEHHE (3aTyXarouiue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPEIIOMIICHHE
CBETa, NMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJI0ro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAaKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUecKoe AEWCTBHE BUIAMMOTIO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO M3JYyYECHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU
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ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢uznuyeckue BENUYMHBI (CpEeOHSss U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM [JIBUKEHUH, YCKOPEHHE, MEepeMElIeHUE, IMyTb, YIJOBas
CKOPOCTb, CHJIa TPEHHUs, CWIA YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOONHOIO MAACHMs, BEC TeEJA, HUMIYJIbC TEJa, HWMIIYJIbC CHIIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAs HHEPIrUs Tena,
HOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OpYXUHBI, KHHETUYECKash SHEpPrusi, IOJHAs MEXaHW4YecKas >SHEpIus,
NEpPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUSA M EIUHUILBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHIO3ULIHUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHbI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsiJ0BOI0 U MacCOBOTO YHUCEII
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsACHEHHWE W3 2-3
JOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3adaud (omMparomMecs Ha cucTeMy u3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUsI, IPOBOIUTH PACUEThI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAY€HUA (PU3HUECKOU
BEJIUYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysS OMHCAHHME HCCIEJOBAHMS, BBIAEISATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOPSIKA
IPOBEJCHUSI  MCCIECJAOBAHUSA, JElaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;
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OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOJIA KOJEOAHUH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparoiien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ONpeaesiss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda M3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIOJIb30BaHUEM NPSMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJIeHHs] OT yria
NaJicHus): IUJIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U rpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpelnHss
CKOpPOCTb M YCKOpPEHHME Teja TpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3YIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

cOOJIIOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MPHU padoTe C JIabopaTOPHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (QU3NUYECKUX MOJENEH:
MaTepuagbHas TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
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CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYCCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ysl 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOmuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  NpUMEpPHl  (HAXOauWTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJ1s1 obecriedeHusi 0€30MacHOCTH Mpu oOpallieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTh
NyTH ONPENENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUKN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (pu3MYecKoro coiepaHus, CIPaBOYHBIE MaTEepHAIbI,
pecypcbl cetu IHTepHET, BianeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATH PE3YIbTaThl MPOSKTHOM WM MCCIEI0BATEIbCKOM
NESATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 ®dusuka - HayKa o0 IPUpPoJIe 2 Bubnnorexa [IOK
| o . https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 ()] 2 1
R https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 EcTecTBeHHOHAYYHBII METO]] ITO3HAHHUSI 2 1 o oo T/ 1416104
Hroro mo pazueny 6

Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA

bu6mmoreka [IOK
2.1 1
CTpoetine peliiecTsa https://m.edso00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHICTBUE YACTHI] 9 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.eds00.ru/7f416194
Wroro no pazueny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1 MexaHn4ecKoe IBIKCHUE 3 bu6mmoreka [IOK



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

bubmuorexa [JOK
2 u 4 1
3 HEPLILA, Maced, THIoTHOCTD https://m.eds00.ru/7f416194
bubmuorexa [JOK
: .B 14 1 2
33 Cuna. Bt o https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
flaprertne xiKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE AabaeHie 0 https://m.edso0.ru/7f416194
JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmnorexa [JOK
4.4 7 1 3
B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmuorexa [JOK
>1 Pabora i MomHOCTS 3 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
2 IT 1
° POCTEIE MEXQHHSMEL > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1 1
eXanpeckas snepru https://m.edso00.ru/7f416194
Wroro no pazneny 12



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TerioBble siBjeHUs
. bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
51 DIeKTpUUYECKHe 3apsiabl. 3apsHKeHHbBIE Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1
3 ATHITTHbIC ABICHI 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pPa3aesioB H TeM nu(poBLIe
Ne /it P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OTIMICAHUSA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7| 20 1 3
SaUMONCHCTBIC TelT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axoneI coxpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 7
CXAHUICCKHE KOTIEOaNUS 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNeKTpOMarHUTHOE MOJIe U bubnuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3gen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 9 bubnnoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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