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Pabouyas nmporpamMmma no gusrke Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
denepaabHOM rOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTEe OCHOBHOTO OOIIEro
obOpazoBanusa (PI'OC OO0OO), a Takxke ¢ y4€TOM NPOrpamMMbl BOCIHUTAHMS U
Konuenuuu npenogaBanus yueOHoro npeamera «®dusumka» B 00pa3oBaTesbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
o01reo0pazoBaTeabHble MPOTPAMMBI.

[NOACHUTEJIBHASA 3AIINCKA

Conepxxanue I[Iporpammel HarmpaBieHO Ha (DOPMUPOBAHHME €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH Y4YallUXCS W OpraHu3alUio HU3ydyeHus (QU3MKH Ha
JEeSTENbHOCTHONM OCHOBE. B Hell y4MTBHIBAIOTCS BO3MOXHOCTH TIpEeIMETa B
peammzanuu  TpeboBanuit ®I'OC OO0 K mMIaHUPYEMbIM JIMYHOCTHBIM U
METanpeJMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKkKe MEXKIPEIMETHbIE CBSI3H
€CTECTBEHHO-HAYYHBIX Yy4Y€OHBIX MPEIMETOB HAa YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3zoBaHUs.

B mnporpamme omnpeaensroTcsi OCHOBHBbIE II€JIM HM3y4eHUS (UMK Ha YPOBHE
OCHOBHOTO o00I1ero o0pa3oBaHus, IJIaHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca
(bU3MKHU: TMYHOCTHBIC, METAIIpeIMETHBIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma yctaHaBIMBaeT pacrnpe/eieHne yaueOHOro MaTepuana 1o rojgam
oOydeHus (IO Kjaccam), MpejuiaraeT IpUMEPHYIO MOCIeI0BATEIbHOCTh U3yUEHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTUA MPEIMETHOIO COJEpKAHUA U YUETE
BO3PACTHBIX OCOOCHHOCTEH ydYallMXCs, a TakKe TMPUMEpPHOE TEMaTUYECKOEe
IUIAHUPOBAHUE C YKA3aHMEM KOJIMYECTBA 4YacOB HA M3YYEHUE KaXXJOW TEMbI U
IPUMEPHON XapaKTEPUCTHKON y4eOHOH NEesATEIHbHOCTH YYaIlluXCs, peaau3yeMou
IIPU U3YYEHHUH 3TUX TEM.

OBIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yomud s €CTeCTBEHHO-HAayYHBIX
y4eOHBIX PEIMETOB, OCKOJIbKY (PU3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWONOruel, acTpoHOMHEH U (U3UISCKOU
reorpadueii. ®uznka — 3TO NPEAMET, KOTOPbIA HE TOJIBKO BHOCHUT OCHOBHOM
BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, HO U TPEAOCTaBiIsAeT Hauboiee
SCHbIE 00paslibl NPUMEHEHHs HAay4YHOTO MeETOoJa TMO3HaHus, T. €. crocoda
MOJIYYEHMsI TOCTOBEPHBIX 3HaHMM o mupe. HakoHen, ¢usznka — 3TO IpenMer,
KOTOpBIN HapsAly C APYTMMH €CTECTBEHHO-HAay4YHBIMU IpPEIMETaMM JOJDKEH 1aTh
IIKOJIBHUKaM MPEJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYyYHOI'O MCCIEJOBAaHUS H
PazoCTH CaAMOCTOATEIBHOTO OTKPBITUS HOBOT'O 3HAHMSL.

OnHa w3 raaBHBIX 3a7a4d (QU3NUECKOr0 00pa30BaHUSA B CTPYKTYpe OOIIEro



o0pa3oBaHus COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe Y OCHOBHOW MacChl OOYy4YarolIMXcsi, KOTOpPbIE€ B JalIbHEHIIEM
OyIyT 3aHATHI B CaMbIX pa3HoOOpasHbIX cepax nearenbHocTu. Ho He MeHee
BOKHOW 3aJaueil SIBISCTCA BBISIBJICHHWE W TMOATOTOBKA TAJAHTIMBBIX MOJOJBIX
JOJAed NS NpOAODKEHHMS 00pa3oBaHMsl W JajbHEHIIed mnpodeccuoHanbHOU
NEATeIbHOCTH B OO0JIACTH €CTECTBEHHO-HAYUYHBIX HCCIEIOBAHUM W CO3JaHUU
HOBBIX TexHojorui. CorjacHO TPHUHATOMY B MEXIYHApPOJHOM COOOIIECTBE
onpenenennio, «EctecTBeHHO-HaAYyYHasi TPAMOTHOCTD - 3TO CIIOCOOHOCTh YEJIOBEKa
3aHUMAaTh AaKTUBHYIO TPaXJAHCKYIO TMO3UIUI0 MO OOIIECTBEHHO 3HAYUMBIM
BOIIPOCAM, CBSI3aHHBIM C ©CTECTBEHHBIMH HayKaMH, M €ro TOTOBHOCTH
UHTEPECOBATHCSI €CTECTBEHHO-HAYYHBIMU HJIesAMH. HaydHO TrpaMOTHBIN 4eloBEeK
CTPEMUTCSI y4acTBOBAaTb B apryMEHTHPOBAHHOM  OOCYXIECHHH MpoOJieM,
OTHOCSIIIIMXCSI K €CTeCTBEHHBIM HAayKaM M TEXHOJOTHsSIM, 4TO TpeOyeT OT HEro
CIEAYIOIIHNX KOMIETEHTHOCTEM

—Hay4YHO OOBSICHATD SIBJICHUS,

—OIICHUBAaTh W TIOHUMAaTh OCOOCHHOCTHM HAy4YHOTO HCCJICAOBaHUSA, —
WHTEPIPETUPOBATh JIaHHBIC M UCIIOJIL30BaTh HAy4YHBIE JOKa3aTeIbCTBA IS
MOJIYYEHUS BBIBOJIOB.»

N3yuyenue ¢u3nku cocoOHO BHECTH pelIAloIIUi BKJIAI B (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU IrpaMOTHOCTH O0YYarOIIUXCS.

HEJIN U3YUEHUA YYEBHOT'O ITPEAMETA «®U3UKA»

Lenn wu3ydeHuss (PU3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOTO mnpenmera «Dusnka» B
oOpa3oBaTebHBIX oOpraHusanusax Poccuiickoit deaeparnuu, peanu3yrONIUX
OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKIAEHHOW  pElIeHUEM
Komnerun MunuctepcTBa npocenienusi Poccuiickoit denepaiyu, NnpoTokoa oT 3
nekadbps 2019 r. Ne [TK-4BH.

Henu n3ydenus Gu3nKu:
—TpruoOpeTeHrne UHTEepeca U CTPEMIICHHS 00YyJarOMINXCSd K HAYYHOMY U3YYCHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;
—pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HAHUSA W (OPMHUPOBAHUE
HCCIIEIOBATEIBCKOT0 OTHOILLIEHHS K OKPYKAIOIIUM SIBIICHUSIM;
—QopMupoBaHUE HAYYHOTO MHPOBO33PCHHs KaK pPe3ysbTaTa W3Y4eHUS OCHOB
CTpOEHUS MaTepUu B PyHTaMEHTAIbHBIX 3aKOHOB (DU3UKH;
—QopMupOBaHUE TPEACTABICHUN O poiau (QU3MKH JUIsT Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;
—pa3BUTHE TIPEJCTABICHUM O BO3MOXHBIX cepax Oymyiier mpodeccuoHaaIbHOU
NEATENIbHOCTH, CBSI3aHHOM ¢ (PM3UKOW, MOATrOTOBKA K JalbHEHIIEMY OOYUYECHHIO B
ATOM HaIlpaBJICHUH.

JlocTkeHue 3TUX 1ieledl Ha ypOBHE OCHOBHOIO o00I1ero oOpa3zoBaHMs



00ecreynBaeTcs PeIeHUEM CIIEYIOIMIMX 3a/1au:
—NOpUOOpETEHUE 3HAHUN O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAHUYECKHUX,
TETJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
—TIpUOOpETEHNEe YMEHUU OIHUCHIBaTh M OOBACHATH (DU3HUECKHE SIBICHUSA C
HCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;
—OCBOEHHUE METOO0B PEIICHUs MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
bu3nUYecKux Mojieei, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
—pa3BUTHE YMEHHUM HAOIIONATh MPUPOJHBIC SBJICHUS M BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS C MCIOJIb30BAHUEM
U3MEPUTENIHLHBIX TPUOOPOB;
—ocBoeHue MpuéMoB paboThl ¢ HHoOpManuell (QU3UUECKOro COoAepKaHUS,
BKJIFOYasE HMHQPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (DU3NKU; aHAIU3 W
KPUTHUUYECKOE OlICHUBaHWE NHGOPMAIIUU;
—3HAKOMCTBO €O cepamu TpodecCHOHATBLHON ACSTENBHOCTH, CBSI3AHHBIMU C
bu3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTIKCHHSIX
bu3nYecKoi HayKH.

MECTO YYEBHOTI'O INPEJIMETA «®U3UKA» B YUEBHOM ITJTAHE

B cootBerctBu ¢ PI'OC OOO ¢uszuka sBiasercs 00s3aTeNIbHBIM
peIMETOM Ha ypOBHE OCHOBHOro ooOmiero oOpaszoBanus. JlaHHas mporpamma
npenycMaTpuBaeT u3ydeHue Gpu3uku Ha 6a30BOM ypOBHE 1O 2 U B HEJENIO B 7 U 8
KJlaccax v o 3 4 B HeJelo B 9 kiacce.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

7 xnacce

Paznen 1. ®usuka u €€ posb B MO3HAHUU OKPYXKAIOIIEr0 MUpa
®usuka — Hayka o npupoje. Asnenus npupoasl (MC1). dusznueckue sIBICHUS:
MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckne BenMuYMHBL. M3Mepenwe (dusnueckux BeaudyuH. DuU3HMYECKHE
npubopsl. [lorpemHocTs n3Mepennit. MexxayHapoaHasi CHCTeMa €IUHUIL.
Kak ¢usuka m npyrue ecTeCTBEHHbIE HAYKH H3y4daloT Mpupoay. EcTecTBeHHO-
HAyYHBI METOJ| TO3HAHWS: HAOIIOJIEHHe, IOCTAHOBKAa HAYYHOTO BOIPOCA,
BBIJIBIJKEHUE THUIOTE3, SKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBICHEHUE
HaOmomaemoro siinerus. Onucanue GU3NIeCKuX SBICHUN C TTIOMOIIBI0 MOJIEIICH.

Hemoncmpayuu
MexaHnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
@dusnueckue MNpubOpbl U MPOUEAYypa MNPSIMBIX HM3MEPEHUM aHAJIOrOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopnwie padbomot u onvimol
OrnpeneneHue UeHbl JeIeHUs Kbl U3MEPUTEIILHOTO Tprbdopa.
N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.
Ornpenenenue pa3MepoB MaJbIX TEJl.



N3Mmepenne Ttemmepatrypbl NMpU MOMOILIM >KUAKOCTHOTO TEPMOMETpAa U AATUMKA
TEMIEPATYPBI.

Pasznen 2. [leppoHavanbHbBIE CBEIEHNS O CTPOSHHUH BEIIECTBA
CtpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.
JIBr>keHue yactull BemiectBa. CBsA3b CKOPOCTH JBMKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBuxkenue, auddysus. BzaumoneicTBue YacTUIl BeEIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEW W TBEPABIX
(kpucTamuIM4eckux) Tel. B3auMOCBsI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MUX aTOMHO-MOJICKYJIIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

JHemoncmpayuu
HaGmonenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysuu.
HaGmonenue siBieHUi, OOBSACHSAIONIUXCS TNPUTSHKEHUEM WM OTTaJKHUBAaHUEM
YaCTHUIl BEUIECTRA.

Jlabopamopnuvie pabomot u onvimol
Ornenka muaMeTpa aToMa METOZOM PsAZIOB (C UCTOIb30BaHueM (poTorpaduii).
OnbITHI IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHHS Ta30B.
OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazpgen 3. JIBuxkeHue 1 B3aUMOJICHCTBHUE TE
Mexanunueckoe aBuxeHue. PaBHOMepHOE 1 HepaBHOMEPHOE ABUkKEHHE. CKOPOCTb.
CpenHssi CKOpOCTh NPU HEPABHOMEPHOM JBWXKEHUHU. Pacdy€T myTd U BpeMEHH
JBUYKEHUS.
SBneHne wuHepUuU. 3aKOH WHEpPUUU. B3anmoneicTBUEe Tel Kak IpUYMHA
U3MEHEHUS CKOPOCTH [BIXKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b MJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHULIE
o0BEMa BelecTna.
Cuila kak XapakTepucTHKa B3aumonaencTBus Ten. Cuia ynpyrocTd U 3akoH ['yka.
N3mepenue cuibl C MOMOLIBIO JUHAMOMETpA. SIBI€HUE TITOTEHHS W CuUJa
Tsokectd. Cuna Tspkectu Ha Apyrux miaHerax (MC). Bec tema. HeBecomocTs.
CrnoxeHue cull, HAMpPaBJICHHBIX MO OJHOU mpsiMoil. PaBHonelicTBytomas cui. Cuna
TpeHUsl. TpeHue CKONBXKEHHS W TPEHHE MOKOSA. TpeHHe B NMPUPOJE U TEXHUKE
(MC).

Hemoncmpayuu
HalGntoneHre MexaHU4ecKoro ABUKEHUS Tea.
N3Mepenne cKopocTh NPSIMOJIMHENHOTO IBUKECHUSL.
HaGntonenue siBjeHUsI HTHEPIIUU.
HaGntonenne n3MeHeHus: CKOPOCTH MIPU B3aUMOJICHCTBUM TEll.



CpaBHeHME MACC IO B3aUMOJIECTBHIO TEIL.
CroxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSAMOM.
Jlabopamophuie padbomot u onvimol
OrnpeneneHue cpelHe CKOPOCTH CKOJbXKEHUsI OpycKa WU IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.
OrnpeneneHue mMIOTHOCTH TBEPAOTO TEIA.
OMNBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsDKEHUS (epopMaliuu) npy>KUHBI
OT IPUJIOKEHHON CUJIBI.
OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCHUMOCTh CHJIbI TPEHUS CKOJIBXEHHS OT CHJIbI
JABJICHUS U XapaKTepa COMPUKACAOLIUXCS TOBEPXHOCTE.
Paznen 4. JlaBienue TBEPABIX TEN, KUJIKOCTEN U ra30B
HaBnenue. CrnocoObl yYMEHBIICHUST W YyBEIMYCHHUsS JaBiieHus. [laBmeHue Trasa.
3aBUCUMOCTh JaBJiEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh JABJCHUS KUIKOCTU OT TIyOWHBL. ['HMIpocTaTHdecKuii
napagokc. Coobmiaromyecst Cocybl. [ napaBIndeckrue MeXaHU3MBbl.
Atvmocepa 3emau u armochepHoe naBieHue. I[IpuUUMHBI CyIIECTBOBAHMUS
BO3yIIHOM oOonouku 3emau. OnweiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTrO JTABICHUSI.
JleficTBHe JKHUIKOCTHM M ra3a Ha MOTPYKEHHOE B HUX TeJo. BrITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Hemoncmpayuu
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronyecst COCYIbI.
['mppaBanyueckuit mpecc.
[IposiBnenne nercTBUst aTMOC(HEPHOTO TABICHHS.
3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela |
IJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHUJIBI BECY BBITCCHEHHOW JKUJIKOCTH.
VYcnoBue 1iaBaHWsl TEJ: IUIABAHWE WM TMOTPYKEHHUE TEA B 3aBUCHMOCTH OT
COOTHOIIEHU TUIOTHOCTEW TEJIA U )KUIKOCTH.
Jlabopamopnwie padbomot u onvimol
HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJa.
Onpenenenue BBITAIIKUBAOIIEH CUJIbI, JEUCTBYIONIEH HA TEJIO, NMOTPYKEHHOE B
KUJIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIbI, JCUCTBYIOIIEH HA TEJIO B
XKUJIKOCTH, OT MACChI TeJa.



OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAKOLIEH CUIIbI, TEUCTBYIOIIEH
Ha TEJO B XUAKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YAaCTU Tejla M OT
IJIOTHOCTH JKMJIKOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. DHEprus
Mexanundeckast padota. MOIIHOCTb.
[IpocThie MeXaHU3MBI: pblyar, 0JIOK, HAKIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs
priuara. [Ipumenenue npaBuiia paBHOBECUs pbluara K OJOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KIIJ] mpocteix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. Kunetuueckas u notreHuuanbHas sHeprus. [IpeBpaiienne
OJIHOTO BHMJIa MEXAHWYECKOW DHEPTHMM B APYroil. 3aKOH COXPAaHEHWS SHEPrUu B
MEXaHUKE.

JHemoncmpayuu
1. ITpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomot u onvimol
Onpenenenue pabOThl CHIIBI TPEHUS TMPU PABHOMEPHOM [BIXKEHUU Tella TIO0
TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBui paBHOBECUS pblyara.
N3mepenne KII/] HaKIIOHHON IIOCKOCTH.
N3yuyeHune 3aK0Ha COXpaHEHUSI MEXaHUYECKOM SHEPIUH.

8 Ki1acc

Pa3nen 6. TeruioBele SIBIIEHUSA
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pasmepbl aTOMOB U MOJEKyJ. ONBITHI, MOATBEPKIAIOINIME OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.
Mopaenn  TBEpAOro, IJKHAKOTO W  Ta3000pa3HOTO COCTOSHUN  BEIIECTRBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TOJOXKEHUH MOJIEKYJIIPHO-KUHETUUYECKON TEOPHUHU.
CmaunBaHue U KaMWUISIPHBIC siBICHUS. TeIoBoe pacuiupeHue U CKaTue.
Temnepatypa. CBsizb TEMIEPATYPhl CO CKOPOCTHIO TEIJIOBOT'O ABUKCHHUS YACTHII.
Brytpennsisa sneprusi. CriocoObl U3MEHEHHS BHYTPEHHEH SHEPryu: TeIuionepeaya
1 coBeplieHre pabdoThl. Buasl Temionepeaadyu: TEIJIONPOBOAHOCTh, KOHBEKIIHS,
W3JyYECHHE.
KommuecTBO TEIIOTHEL. YIIedbHAs TEIUIOEMKOCTH BemIeCTBA. TemIiooOMeH H
TEIJIOBOC PaBHOBECHE. Y paBHEHHE TEIIOBOTO OalaHca.
[maBmeHne W OTBEpJCBAaHME KPUCTATJIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTa
mnasieHusa. IlapooOpasoBanme u koHjaeHcarusa. Mcmapenne (MC). Kumnenwue.
VYnaenbHas TeruioTra mapooOpa3oBaHUA. 3aBUCHUMOCTH TEMIIEPATypbl KUIICHUS OT
aTMocgepHoro aaBiaeHus. BiaxxHOCTh Bo3ayXa.
DHeprus TOIIMBA. Y ICIbHAS TEIJIOTa CTOPAHUS.



[Ipuniuner  pabGotsl TemnoBbeix aBurateneil. KIIJ[ TemoBoro naBurarens.

TemnoBbie ABUTATENN U 3aluTa OKpy:katoient cpeast (MC).

3aKOH COXpaHEHHU U MPEBPAIICHMS SHEPTUU B TEIUIOBbIX nporeccax (MC).

Jemoncmpayuu
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenue nuddysun.
HaGmroienne sIBICHUI CMaunBaHKS ¥ KalTUJUISIPHBIX SIBIICHU.
HaGmroneHue TemioBoro pacmmpeHus Tel.

WN3meHenne [naBieHHs ra3a MNOpU HU3MEHEHMHM O00bEMAa U HarpeBaHUUd WU

OXJIAXKICHUU.
[TpaBuna n3MepeHus: TeMneparypsl.
Buaer reronepenaym.
OxnaxxaeHue Npy COBEPILICHUU PadOTHI.
HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue KkuneHus.
HaGroieHre mocTosTHCTBA TeMIIEPaTyphl IPH TUIABJICHUH.
Mopaenu TeroBbIX JBUTATEIICH.

Jlabopamopnuvie pabomot u onvimol

OmnBITH O O6Hapy}KeHI/IIO I[CﬁCTBPI)I CUJI MOJICKYJIIPHOI'O IIPUTAKCHUA.
OmnBITH IO BbIpAaIIUBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OneITH 1O H&6JIIOI[€HI/IIO TCIUIOBOT'O PACHIMPCHUA I'a30B, )I(I/I,IIKOCTGﬁ )41 TBépI[BIX

TECII.

OMNBITBI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHsI BO3JyXa OT €ro o0bhéMma H

HarpCBaHu:A WUJIN OXJIAXKICHUA.

IIpoBepka ruIOTE3Bl JUHEWHOW 3aBUCHUMOCTH JUJIMHBI CTOJIOMKA JKHIKOCTH B

TEPMOMETPUYECKOM TPYOKE OT TeMIiepaTyphbl.

HaGmronenne n3aMeHeHnsl BHYTPEHHEH SHEPTUU Tella B pe3yJbTaTe TeIIonepeadn

1 pabOThI BHEIITHUX CHIL

HccnenoBanue siBICHHS TEIIOOOMEHA IMPU CMENIMBAHWUU XOJOJHON W TOpSYeH

BOJBI.

OnpeneneHHe KOJIMYCCTBA TCINNIOTBI, ITOJYYCHHOI'O BOI[Oﬁ npu TEIJIO00OMEHE C

HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.
Omnpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca NCIapeHus.
Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Onpenenenune yaenbHON TEIUIOTHI IUIABIEHUS JIbAA.

Paznen 7. Dnextpuueckrue U MarHUTHBIC SIBIICHUS
Dnektpuzanus Tel. J[Ba poma AIEKTPUYECKUX 3apsiaoB.
3apspKeHHBIX  Tesl. 3akoH KymonHa (3aBUCHMMOCTH — CHJIBI

B3aumonaenicteue
B3aUMOJECTBUSI



3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).
Onektpuueckoe 1mone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnmn
CYNEPIO3ULIUH IEKTPUUECKUX MOJIeH (Ha KAYEeCTBEHHOM YPOBHE).
Hocurenn »snexTpuyeckux 3apsAaoB. OJEMEHTApPHBIM JJIEKTPUYECKHM  3apsfl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
DIIEKTPUUYECKUN TOK. Y CIIOBHS CYLIECTBOBAHUS AJIEKTPUUECKOrO TOKa. MIcTouHMKN
MMOCTOSIHHOTO ToOKa. JIeHCTBHUS SJIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSX U Ta3ax.
DnekTpuueckad uenb. Cuna Toka. DieKkTpudyeckoe HamnpsikeHue. COnpoTUBICHUE
MPOBOJAHUKA. Y IEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa JJisl ydacTKa LIeTu.
IlocnenoBaTenbHOE M NApAIEIBHOE COEUHEHUE POBOJHUKOB.
PaGora u MomHOCTH »dyekTpuyeckoro Toka. 3akoH Jlxoyns— Jlenna.
DneKTpuUecKue ey U MOTPeOUTENn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.
[ToctosiHHBIE MarHuThl. B3auMoneiCTBHME MOCTOSIHHBIX MAarHuTOoB. MarHuTHoe
rosie. MarautHoe mojie 3eMJIM M €ro 3HaueHWe g Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoOMarHuToB
B TexHUKe. JlelicTBUE MarHUTHOrO TMOJS HA TPOBOJHHK C  TOKOM.
DNeKTpoJABUraTeslb MOCTOSIHHOTO TOKa. lcrnosib30BaHHWE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OnbiTel @apanes. SIBaeHHe 3JIEKTpOMAarHUTHOW uHAYKUMHM. I[IpaBuno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HSHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu
DJeKTpU3alus Te.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHSI.
3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsia0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelCcTBUA 3IIEKTPUYECKOTO TOKA.
DNEKTPUUECKUN TOK B KUJIKOCTH.
["a30BbIi1 pa3psn.
N3Mepenune CUitbl TOKa aMIepMeETPOM.
N3Mepenne 31eKTpUYeCcKOro HanpsiKEHNUsI BOJIbTMETPOM.
PeocraTt u MarasuH conpoOTHBIEHHU.
B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.



MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MOTOCOB MAarHUTa.
MoaenupoBaHuE MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.
JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
UccnenoBanue sSBICHUS SIEKTPOMArHUTHON MHTYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJICHUS  HUHAYKIMOHHOTO TOKa OT  YCIOBUH  €T0
BO3HUKHOBEHMUS.
DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol
OMnbITHI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AeUCTBUSA SJIEKTPUUECKOTO MOJISI HA TPOBOJHUKHU U IUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 11T MOCTOSHHOTO TOKA.
N3Mmepenne u peryimpoBaHUe CUIIbI TOKA.
N3Mmepenne u peryimpoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCMMOCTH CHWJIbI TOKa, HWIYIIEr0 4Yepe3 pe3ucTtop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTbH DJIEKTPHUYECKOIO COMNPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 TONEPEYHOr0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuia CI0KEHUS HANPSHKEHUN MPU MOCIEA0BATEIbHOM COECIMHEHUU
IBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbl TOKA MPU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HWIYIIETO 4YEpe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HE.
Onpenenenue KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJsi MOCTOSIHHBIX MAarHUTOB INPU UX OOBEAUHEHUH U
pa3aeIeHNH.
HccnenoBanne AeUCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aMMOJICUCTBUSL KATYIIKHU C
TOKOM W MAarHUTa OT CUJIbI TOKA U HAIMIPABIICHMS TOKA B KaTYIIIKE.
N3yueHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KonctpyupoBanue u uzyueHue paboThl JJIEKTPOIBUTATEIIS.
OMNBITHL IO UCCIEOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM MHIAYKIMH: UCCIEIOBAHKE
M3MEHEHUM 3HAYEHUS U HAIPaBJICHUS UHAYKIIMOHHOTO TOKA.



9 knacc

Paznen 8. MexaHnueckue sIBICHUS
Mexannueckoe — aBwkeHne. MarepuanbHas  Touka. Cucrema  OTCYéTa.
OTHOCHUTENBPHOCTh MEXAHUYECKOIO JBUXKEHUSA. PaBHOMEpHOE NPSAMOJUHENHOE
nB>KeHrne. HepaBHOMepHOE NpsIMOJIMHENHOE ABMKEeHUE. CpeaHsas U MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.
Yckopenue. PaBHOyckopeHHOE MpsMoliuHeitHoe ABvxkeHue. CBoOOaHOE MajeHue.
Omnbitel ["anunes.
PaBHOMepHOE JIBHXKEHHME TIO OKpYyKHOCTU. Ilepuon u wactora oOpaunieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.
IlepBeiit 3akoH Hprorona. Bropoi 3akoH Herotona. Tpetnit 3akoH HproToHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujia TPEHHS CKOJILKEHHUS, CUia
TPEHUSI TIOKOSI, APYTUE BUbI TPEHUS.
Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOAHOIO MaJCHHUS.
JBrxenue mmaaneT BOkpyr Comuma (MC). IlepBas kocmuueckas CKOPOCTb.
HesecoMocTs u neperpys3ku.
PaBHOBecue MarepuanabHOM TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPETUIEHHON OChIO BpaleHusl. MomeHT cuibl. LIeHTp TsxecTH.
Nmnynec Ttena. M3meHenue wumnyibca. MMmynbc cuiibl. 3aKOH COXpaHEHUS
uMmnyJibca. PeaktuBnoe nsmxenue (MC).
Mexanndeckasi paboTa U MOIIHOCTh. PaboTa CHII TSKECTH, YNPYTrOCTH, TPEHHUS.
Csa3p aHepruu u pabotel. lloTeHlManbHas >HEPrusi Tena, MOAHSATOTO HaT
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs C:KAaTOU NPy KkUHbL. KnHeTnueckas
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOMU
SHEPTHH.

Hemoncmpayuu
HaGmronenrne MexaHU4eCKOTro IBIKEHUS Tella OTHOCUTEIBHO Pa3HBIX TN OTCUETA.
CpaBHeHUE MMyTeW U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.
N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.
HaGmronenne nBrKeHMs Tella 10 OKPY>KHOCTH.
HaGmronenne MexXaHWYECKUX SBICHUN, MPOUCXOASIIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
kaOuHeTa (HU3UKH.
3aBUCUMOCTh YCKOPEHHS TEIA OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
HaGntoneHue paBeHcTBa CUIT PU B3aUMOJICUCTBUU TET.
N3MeHnenune Beca Tena npu yCKOPEHHOM JBHKCHUMU.
[Tepenaya ummynbca Ipu B3aUMOJIEHCTBUU TEIL.



[IpeoOpazoBaHus HEPTUU NPU B3aUMOJICUCTBUU TEN.
CoxpaHeHne UMMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.
CoxpaHeHue UMMyJbca Mpu adCOMIOTHO YIIPYTrOM B3aUMOJIEUCTBUMU.
HaGntoneHne peakTHBHOTO JABUKEHUS.
CoxpaHeHrne MEXaHUYECKOM IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHHe MEXaHWYECKOW »SHEpPruu MpH JBIXKCHUH Teja TMOoJ JeHCTBHUEM
MIPY>KUHBI.

Jlabopamophuie padbomot u onvimol
OrnpeneneHue yCKOpeHHsl Tejaa Mpyu paBHOYCKOPEHHOM JBHXKEHUU MO HAKJIOHHOMU
MJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHUU
0e3 HauaabHON CKOPOCTH.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO
JTaBJICHUSI.
Omnpenenenue kodphuireHTa TpeHUS CKOJIbKEHUS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenue paboOThl CHJIBI TPEHHS TNPH PABHOMEPHOM JBIDKCHHHM Tella TI0
TOPU3OHTAIBHON TTOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a C UCIOJIb30BAHUEM
HEMOJIB)KHOTO U MOJABMYKHOTO OJIOKOB.
N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Paznen 9. Mexanuueckue koieOaHus U BOJTHBI
Konebarensnoe naBmwxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHMI: Tepuo,
4acToTa, aMIUINTyAa. MaTteMatuyeckuil U NpYyKUHHbIM MasTHUKU. [IpeBpaiienue
AHEPTUU TIPH KOJIEOATEIHHOM TBUYKEHUU.
3aryxatromue Konebanus. BeiHyx)aeHHbie kKonebanus. Pe3onanc.
Mexannyeckue BoJiHbl. CBOWCTBa MexaHUYeCKMX BOJIH. [IpoposibHbIE U
nonepevyHble BOJIHBL. JlnMHA BONHBI M CKOPOCTh €€ pacnpoCTPaHEHHS.
Mexanndeckue BOJIHBI B TBEPJIOM Telie, ceiicMuieckue BoiaHbl (MC).
3Byk. I'poMkocTh 3Byka W BbeIcOTa TOHAa. OTpaxkenuwe 3Byka. HMHbpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu
HaGmronenne xonebaHui TN MO IEUCTBHEM CHIIBI TSHKECTH U CUJTBI YIIPYTOCTH.
HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Hab6mroieHre BRIHYKICHHBIX KOJICOAHUI B pe30HaHCa.
PacnpocTpanenne npooJibHbIX U MMONEPEYHBIX BOJIH (HA MOAEIIH).
HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHN pE30HAHC.

Jlabopamopnwie pabomot u onvimol
Ornpenenenue 4acToThl U Nepruoja KojaeOaHuii MaTeMaTUYECKOr0 MasiTHUKA.



OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpUOAa KOJeOaHUU MPY>KUHHOTO
MAasITHUKA OT MACChI Tpy3a U KECTKOCTHU MPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Pazgen 10. DnekTpoMarHuTHOE MOJE U JIEKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMAarHUTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHuUE
3JIEKTPOMAarHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DJleKTpoOMaruuTHas npupojia ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
CBolicTBa PIEKTPOMATHUTHBIX BOJIH.

BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimol
1. W3ydeHue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH C TIOMOIILIO MOOWIBHOTO
TenedoHa.

Pa3nen 11. CBeTOBBIE ABIEHUS
JlyueBas mogaenb cBera. Mcrounuku cpeta. [IpsiMonuHeiiHOe pacnpocTpaHEHUe
ceeta. 3atMenusi ConHna u Jlynel. Otpaxkenue cpeta. Ilmockoe 3epkano. 3aKoH
OTpaXKEHUs CBETA.

[Ipenomiienue cBeta. 3akOH MpesioMJIeHHs cBeTa. [lo1HOEe BHYTpEHHEE OTPAKEHHE
cBera. lcrnonp30BaHWE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B  ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapaTa, MUKPOCKOIA U
teneckona (MC). [I'maz3 kak onrdueckas CcuUCTEMa. bBIM30pYyKOCTh U
NaTbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHa. CroskeHHEe CIEKTPaIbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpayuu
[IpssmMosHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox nydeit B coOuparouiei JnH3e.

XO0J1 Tyder B pacCEenBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.
Mogens rnasa.

Paznosxenue 6eoro cBeTa B CIEKTP.

[TonyueHnue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie pabomot u onvimol



NccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOIO JIyya OT YIJia MajJeHusl.
N3yueHne xapaKTepUCTUK U300paKeHUs TIPEAMETA B IJIOCKOM 3€pKaje.
NccnenoBanue 3aBUCUMOCTHU yTJiia MPEJIOMIICHUS CBETOBOIO Jiydya OT yrila majeHus
Ha FPaHUIIE «BO3yX—CTEKIIOM.
[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue GOKYCHOTO pacCTOSTHUSI U ONTUYECKOM CHIIBI COOMPAOIIEH JTMH3HI.
OMBITHI TTO Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
OMnbITEL O BOCHPUSTHIO I[BETA MPEAMETOB MPU MX HAOIIOJACHUU Yepe3 1IBETOBbIC
(UIBTPBHL.

Paznen 12. KBaHTOBBIC SIBJICHUS
Onwitel Peseppopna u mmanerapHas mojenb atoma. Mogens aroma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.
PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO sijpa.
Hyxknonnas monens aromHoro siipa. M3oTorsbl.
PannoakTuBHbIe nipeBpaienus. [lepron nmomypacmnana aTOMHBIX sEp.
SAnepHbie peakivu. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCEI. DHEPrus
CBSI3U aTOMHBIX sijiep. CBsI3b Macchl U dHepruu. Peakiuu cuHTe3a u JAeieHUs sep.
Uctounnku snepruun Coinnia u 38€31 (MC).
SAnepnas o»Hepretuka. JleCTBUA pagUOAKTUBHBIX U3JIYYEHUH Ha IKUBBIE
opranuzmsl (MC).

JHemoncmpayuu
CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.
CrexTpsl pa3IHMYHbIX Ta30B.
CnekTtp Bojopoa.
Ha6monenue TpekoB B kamepe BuiibcoHa.
Pabora cuéTurika HOHU3UPYIONTUX U3TYICHUH.
Perucrpanus uznydeHus: IpUPOIHBIX MUHEPAJTIOB U TPOIYKTOB.

Jlabopamopnuie pabomot u onvimol
HaGnroenre CIutomHbIX U THHEWYAThIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHUE HHEPTHM YACTHIIBI 10 TOPMO3HOMY MYyTH (110
dotorpadusim).
N3mepenne paanoakTUBHOTO (OHA.

[ToBTOpUTETHEHO-0000MIIAIONTUH MOTYITH
[ToBTOpUTETHEHO-0000MAIONUN MOMYJIh MPETHA3HAYEH I CHCTEMAaTHU3alluu |
00001IIeHHs] TIPEIMETHOTO COJACPKAHUS U OMBITA JACSITEIBHOCTH, TPUOOPETEHHOTO
Py W3yYeHWH BCETO Kypca (PU3MKH, a TaKKe s MOATrOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHYy M0 (U3UKEe s OOYyYaroIIuXCs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipu u3ydeHun TaHHOTO MOJYJSl PEAU3YIOTCA U CUCTEMATU3UPYIOTCSL BUIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS TOCTUXKEHHUE MPEAMETHBIX U



METANpeJMETHBIX  IUIAHUPYEMBIX  PE3ylAbTaTOB  00ydeHUs, (OpPMHpPYETCS
€CTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEIOBAHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBJAJCHUE YMEHUSMH OOBACHATh (DU3UUCCKUE
SBIICHUS, TIPUMEHSS TIOJyYCHHBIC 3HAHUWS, pemaTh 3adadd, B TOM YHCIIE
KaueCTBECHHBIC U DKCIICPUMEHTATbHBIC.

[IpyuHOIMNIHANBHO IEATEIBHOCTHBIM XapaKTep JaHHOIO pas3ziena peaau3yeTcs
3a CU€T TOTO, YTO YUalUEeCs BBIMOJIHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

- Ha OCHOBE IIOJYYEHHBIX 3HAHMN paclMo3HABaTh M HAYYHO OOBSICHSITH
(du3HUECKHe SIBICHHS B OKPYXKAIOIIEH TPUPO/IE U TTOBCETHEBHOM KU3HH,

- WCIIOJIb30BaTh HAYYHBIC METOIbI HMCCIICIOBAHUS (PU3MYCCKHUX SBJICHHUH, B
TOM YHCJIC JIJIS POBEPKH TUIIOTE3 U MOJYICHHUS TCOPETUICCKUX BBIBOJIOB;

- 0OBSICHATH HAYYHBIC OCHOBBI HAMOOJIEE BAYKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMEpP, TMPAKTUYECKOTO WCIOIb30BAHUS  Pa3IMYHBIX
WMCTOYHUKOB DHEPTUM HAa OCHOBE 3aKOHA TMPEBPAICHHUS U COXpaHEHHUS BCEX
W3BECTHBIX BUIOB SHCPIHH.

Kaxmas u3 Tem IaHHOrO pasjena BKIIOYACT SKCIMEPUMEHTAIBHOE HCCIICIOBAHHE
obo01aromiero xapakrepa. Paszien 3aBepiiaeTcsi MpoOBEICHUEM JTUArHOCTUYECKOM
¥ OIICHOYHOMW PabOTHI 32 KyPC OCHOBHOM IIIKOJIBI.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUAYUYEBHOTI'O ITPEIMETA

«DOU3BNKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus JOKHO OOECIeYuBaTh JOCTHKEHHE CIEAYIOMMUX JHUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBLIE PE3VYJIbTATHI
[laTproTryeckoe BOCTUTAHUE:
—TIpOsIBJICHUE MHTEpeca K HCTOPHUH U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOU
buznuecKon HAyKu;
—IIEHHOCTHOE OTHOIIICHHE K JTOCTUKEHUSM POCCHUCKUX YUEHBIX -(DU3UKOB.
['paxxgaHckoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:
—TOTOBHOCTh K aKTUBHOMY yYacTHUIO B OOCYKIIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOIEM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHHI
busnky;
—OCO3HAaHWE BAXXHOCTH MOPAIBHO-ITUYECKUX TPUHIIMIIOB B JACSATEIHHOCTH
YYEHOT 0.
DcTeTUYeCcKOe BOCIIUTAHUE:
—BOCIIPUSATAE JCTETHUECKUX Ka4decTB (U3MUECKOW HAyKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH.
[leHHOCTH HAYYHOTO TIO3HAHUS:
—O0CO3HaHNE EHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO WHCTPYMEHTA TMO3HAHUS



MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BAXXHENIIEH COCTABIAIONIEH KYJIbTYPBI,
—pa3BUTHE HAY4YHOU JIOOO3HATEIBLHOCTHU, HWHTEpPECa K UCCIEAOBATEIbCKON
NESATEeNbHOCTH.
dopMHUpPOBAHUE KYIBTYPbI 310POBbS U SMOIIMOHAIBHOTO OJIArOMOTYYHs:
—OCO3HaHWE 1EHHOCTH Oe30omacHoro o0Opa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TMpaBui 0€30MacHOrO TOBEACHUS Ha
TpPaHCIOPTE, Ha JOpOTaX, C HJICKTPUYECKUM M TEIJIOBBIM O0OpYJIOBAaHHEM B
JIOMAITHUX YCITOBUAX;
—c(hOpMUPOBAHHOCTh HaBbIKA pedIEKCUH, MPU3HAHUE CBOETO IIpaBa Ha ONIUOKY U
TaKOT0 )K€ MpaBa y APyroro yeaoBeka.
TpynoBoe BocniuraHue:
—AaKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 3a7a4 (B paMKaX CEMbH, IIKOJbI,
ropoja, Kpasi) TeXHOJIOTHYECKOW M COIMAIbHON HAaNpaBJIEHHOCTH, TPEOYIOIIHNX B
TOM YHCJIe U (U3NIECKUX 3HAHUN;
—HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPOdeCCHid, CBI3aHHBIX C (DU3UKOM.
DKOJIOTMYECKOE BOCIIUTAHUE:
—OpHUEHTAIMsl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUW ISl PEIICHHS 3ajad B
o0JlacTU OKpYXKalolllel cpesbl, IUIAHUPOBAHUS TIOCTYNKOB M OILIEHKH HX
BO3MOJKHBIX TIOCJIEICTBUH JIs1 OKPY’KarOIIEN CPEbI;
—OCO3HaHHE TJIOOATBHOTO XapaKTepa HJKOJIOTMYECKHX Mpo0ieM H IyTel Hux
peueHus.
ApanTanus  oOydaromierocs K H3MEHSIOIUMCSA  YCJIOBHSIM — COIMAIBHOM H
MIPUPOTHOM CPEJIBL:
—T0TPeOHOCTH BO B3aMMOJICUCTBHUH TP BBIMOJTHEHUH HUCCIEIOBAHUI U MPOEKTOB
bu3nuecKkor HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JIPYTHX;
—TIOBBIILIEHUE  YPOBHS  CBOEH  KOMIETEHTHOCTH  4YE€pe3  MPaKTHYECKYIO
NEeATEIbHOCTB;
—T0TpeOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HAHHM, B TOM uuciie (GOpMyIHpPOBATH
U7, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX 0OBEKTAX U SBICHUSX;
—O0CO03HaHuEe JNePUIIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JaCTH
buzuky;
—TIUTAaHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (DM3NYCCKUX 3HAHUN;
—CTpPEMJICHUE aHAJIU3UPOBATH M BBISBISITH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;
—OIICHKa CBOUX JICUCTBUH C YYETOM BIMSHUA Ha OKPYXKaIOUIYI0 Cpeny,
BO3MO’KHBIX TJI00ATbHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3VJIbTATHI

YHUBepcalIbHbIE TO3HABATEbHBIE JEUCTBUS
ba3oBble slornueckne NenNCTBUS:
—BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);



—yCTaHABIWBATh CYIICCTBEHHBIM TMPU3HAK KIacCU(PUKAIMK, OCHOBAHWS IS
000011IeHNs U CPAaBHEHUS,

—BBIABJISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pacCMaTpPUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSATITUXCS K (DH3UICCKUM SIBIICHHSIM;

—BBISBJISITH TPUYUHHO-CIICICTBCHHBIC CBS3H NIPH U3YYCHUH (HU3UUCCKUX SBICHUN
U TIPOIIECCOB; JIENIaTh BBIBOABI C MUCIOJb30BAHUEM JCAYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3NUCCKUX BEIIMYNH;
—CaMOCTOSITENIBHO BBIOMPATHh CMOCOO pelieHus ydyeOHOl ¢u3nueckoil 3aaadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSTEIBLHO BBIJICIICHHBIX KPUTEPHCR).

ba3oBble nccnenoBaTeNbCKUE NCHCTBUS:

—HCIIOJIB30BaTh BOIPOCH! KaK UCCIICIOBATECILCKUIA HHCTPYMEHT ITO3HAHUS;
—TIPOBOJUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OTBIT, HECIOKHBIN
(GU3NIECKUl SKCTIEPUMEHT, HEOOJBIIIOE MCCIIe0BaHNEe (PU3HMUECKOTO SIBICHUS;
—OIICHNBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIHIO, TTOJYYCHHYIO B
XO0JI€ UCCIICIOBAHUS MM DKCTICPUMEHTA;

—CaMOCTOSITENIBHO  (OPMYJTUPOBAaTh OOOOIICHHWS W BBIBOJBI 10 pe3yiIbTaTaM
POBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICTOBAHUS;

—TIPOTHO3UPOBATH BO3MOKHOE JalIbHEWIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TaKk)K€ BBIABUTATH MPEANONIOKEHUST 00 MX pPa3BUTUU B HOBBIX YCIOBHUSIX H
KOHTEKCTaXx.

Paborta ¢ nndopmanmeii:

—TIPUMEHATH PA3IMYHBIE METObI, THCTPYMEHTHI U 3aIIPOCHI IIPH TMOUCKE B 0TOOpE
uHQOpMalMK WM JaHHBIX C YYETOM TIPEIIOKEHHOH YydeOHOM (Hu3nuecKoi
3a/1auu;

—aHaJM3UpPOBaTh, CHCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

—CaMOCTOSITEILHO BRIOUPATh ONTUMANTBHYIO (hOpMY mpeacTaBieHus nHpopmauu
U WUTIOCTPUPOBATH pelIacMble 3a/ladyd HECJIOKHBIMU CXeMaMH, IuarpaMMamu,
WHOU rpadMKol U UX KOMOMHAIIHSIMHU.

YHuBepcalbHble KOMMYHUKATUBHBIE JEUCTBUS

OO01uenue:

—B X0JIe 00CYXJIeHHUS YIeOHOTO MaTepuana, pe3yJbTaToB JIA00PaTOPHBIX PabOT U
MIPOEKTOB 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBAThH
UJICH, HAIlCJICHHBIE HAa DEIICHHWE 3a/add M TOJJEpKaHue OJarokKenaTeIbHOCTH
OOIICHHS;

—COIOCTABMATh CBOHM CYXACHHS C CYXICHUSIMHU APYTHMX yYaCTHUKOB JIMAJIOTa,
OOHapYyKHUBATh PA3INUUE U CXOACTBO MO3UITHI;

—BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTaX;

—ITyOTMYHO TIPEJCTABIATh PE3YIbTaThl BBINOJHEHHOTO (U3MUECKOTO OIbITa



(PKCIIepUMEHTa, UCCIIEA0BaHUs, IPOEKTA).
CoBMmecTHas IeSITeIbHOCTh (COTPYAHUYECTBO):
—TMOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYaTbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;
—IPUHUMATh L€ COBMECTHOM JEITEIIbHOCTH, OPTaHU30BBIBATH JCUCTBUSA MO €€
JOCTH)KEHUIO:  pacrlpeiessaTh poyi, OOCYXKIaTh TPOLECChl U PEe3yIbTaThbl
COBMECTHOU paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
—BBITNOJIHSThL CBOIO 4YacTh palOOThl, JOCTUTas KAa4eCTBEHHOTO pe3yJibTarta o
CBOEMY HANpPABJICHUIO W KOOPJUHHUPYS CBOM JCUCTBUS C JAPYTHUMH YJICHAMHU
KOMaH/IbI;
—OIICHUBAaTh KA4eCTBO CBOEro BKJIaja B OOMMA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.
YHuBepcallbHbIC PETYJISITUBHbBIE JEHCTBUS
Camoopranuzanus:
—BBISBIIATh TTPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYAlUSIX, TPEOYIOIUX s
pereHns GU3NIEeCKUX 3HAHUM;
—OpHUEHTHPOBAThCS B PA3JIMYHBIX  TOAXOJAX  TPUHATHS  PEIICHUN
(MHAMBUIYyATBLHOE, IPUHATHE PEIICHUS B TPYIITIE, IPUHATHE PEIICHUM TPYyIIoi);
—CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pelieHus (PU3MYECKOW 3aJaud WIU
IUIAaHA HCCIIEIOBAaHUSI C YYETOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEjIaraéMble BApUAHThI PEIICHU;
—J1e71aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.
CamoxoHTpOJb (pediaekcus):
—/1aBaTh aJICKBATHYIO OLICHKY CUTYalluu U Mpearath IiaH €€ N3MEHEHUS;
—OOBACHATH IPUUNHBI TOCTHKEHUS (HEAOCTUIKEHUS) PE3YIIbTATOB JACSATEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
—BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM YHCIE€ B XOJI BBIIOJHEHUS
(Gu3MUecKoro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
—OILICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIHU U YCIOBUSM.
OMOLMOHANIBHBIN UHTEIIEKT:
—CTaBHUTh Ce0S HA MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WU JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
[TpunsTue ceds U Ipyrux:
—TpU3HABATh CBOE MPABO HA OMIMOKY MpU perieHuH (U3HUECKHX 3a1ad WiIn B
YTBEPKICHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEJAMETHBIE PE3VYJIbTATHI
7 xnacc

[IpeamerHble pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJDKHBI  OTPAaXKaTh
c(hOpMUPOBAHHOCTh Y 00YYAIOIINXCSI YMEHUM:



—HCIOJIb30BaTh MOHATHA: (PU3UUECKHME U XUMHUYECKHUE SIBJIICHHS; HAOJIOJCHUE,
AKCHEPUMEHT, MOJICNib, THUIOTE3a; €AUHUIBI (PU3MUECKUX BEJIUYUH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe);
MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpHs, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAdeckas),
HEBECOMOCTh, COOOIIAOIINECS COCY/IbL;

—paznuuatrh saBieHus (auddysus; TEmIoBOe BU)XEHUE YaCTUIl BEIECTBa;
PaBHOMEpPHOE JIBUKEHUE, HEPABHOMEPHOE JBWKEHUE; UHEPIIUS; B3aUMOJICUCTBUE
T€JI; PAaBHOBECUE TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBIKO BpallCHUs; Iepenada
JaBlieHUsI TBEPJBIMU TEJIaMU, KUIKOCTAMHU M rasaMu; aTtMochepHOE JaBJICHUE;
IJIaBaHUE TeJI, NPEBpallleHUsS MEXaHUYECKOW DHEPruu) IO OIMUCAHUI0 HUX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(duznueckoe sBICHUE;

—Ppacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SIBIICHUM B OKPYKArOIIEM
MHUpE, B TOM 4YHCle (U3UUECKUE SIBJICHUSI B TPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOUM U HEKUBOU MPUPOJE; NEUCTBUE CUIIbI TPCHHUS B
OpUpPOJIe W TEXHUKE, BIUSHUE aTMOC(EpHOro IaBJICHWs Ha >KUBOM OpraHu3M;
IJIaBaHUE PhIO; phlUard B TEJE YEJIOBEKa; MPHU 3TOM IMEPEBOIUTH MPAKTHUYECCKYIO
3alayy B y4eOHYIO, BBIACNIATH CYIIECTBEHHBIE CBOWCTBA/MpPHU3HAKU (DU3NYECKUX
SIBJICHUI;

—OIUChIBATh M3YYCHHBIE CBOMCTBA Tell W (U3UYECKHUE SIBICHHS, MCIOIb3Ys
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMs, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTb, CHJIa YNPYTOCTH, CUJa TSKECTH, BEC Teja, CHiia
TpeHusl, AaBieHHe (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KWHETUYECKAs U MOTEHITHAIbHAS YHEPTHUs ); TIPH
ONMKMCAHWM TPABUIIBHO TPAKTOBATh (HU3MUECKUN CMBICI HCIIONB3YEMBIX BEITUYHH,
ux oO0OO3HaueHWsT M eAUHUIBI (HU3UYECKUX BEIUYMH, HAXOAUTH (OpPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHMYUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

—XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUYECKUE SBICHUS M TPOIECCHI, UCTIOIb3YS
MpaBUjia CJIOXKEHUS cui (BIOOJIb OAHOUM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumesa, NpaBUJIO paBHOBeECUsl pbiuara (0J0Ka), «30J0TO€ MPABHIIO»
MEXaHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOW OHHEpPruM; MpU HTOM J1aBaTh
CIOBECHYI0O (OPMYIMPOBKY 3aKOHA U 3alHCHIBATh €r0 MaTEeMaTHYECKOE
BBIPAXKEHUE;

—OOBACHATh (PU3MUECKHUE SIBJICHUSA, MPOLIECChl U CBOMCTBA TEJl, B TOM YKCIJIE U B
KOHTEKCTE CHUTyalluli MNpPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISIBIATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 |—2 JOTrHYecKuX 11aroB
c omopoil Ha |—2 U3y4YEHHBIX CBOICTBA (PUBMYECKUX SIBICHUM, (PU3HMUECKUX



3aKOHA WJIM 3aKOHOMEPHOCTH;

—peuiaTh pacu€THble 3a7a4yd B 1—2 NEWCTBUA, UCHOJB3Ysl 3aKOHBI U (POPMYIIBI,
CBSA3BIBAIOIINE (PU3NYECKHE BEJIUYMHBI: HAa OCHOBE aHajiW3a YCIOBHUS 3aJadyd
3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKUE BEIUUYHUHBI B (OPMYJIBI U
MPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHbBIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/lay, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUECKOI BEIUUMHBI;
—pacrno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PEIIMTh MPH MOMOIIUA (HU3HUECKUX
METOJ/IOB; B OMNHMCAHUM HCCJIEIOBAHUS BBIIEIATH IMPOBEPSIEMOE MPEANOJIOKEHHE
(runoTe3y), pa3nuyaTh U MUHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysbTaT, HAXOAUTh
OLIMOKU B XOJI€ ONBITA, JIEaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

—TIPOBOIUTH ONBITHI MO HAOMIOACHUIO (U3MUECKUX SIBICHUM WU (U3HUECKHX
CBOMCTB Ten: (opMylupoBaTh MpOBEpSiEeMble MPEANOJIOXKEHUs, CcoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOr0 OOOpYyJOBaHUs, 3alUChIBaTh XOJ OMbITa MU
(bopMynHpoBaTh BHIBOJBL

—BBINIOJHATH MPSMbIE U3MEPEHHSI PACCTOSHMS, BPEMEHHU, MAcChl Teja, 00bEMa,
CWIbl U TEMIIEpaTyphbl C HCIOIH30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB;
3aMMChIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEUTHOCTH
U3MEPEHU;

—TIPOBOIUTHh HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYUHBI OT
JIPYrof ¢ HUCIOJNb30BAHUEM MPSMBIX U3MEpPEHUM (3aBUCUMOCTU IYTH PaBHOMEPHO
JOBIKYIIETOCS TE€Jla OT BPEMEHU NBWKEHUS TEJa; CUJIbl TPEHHSI CKOJIBKEHHS OT
CWJIBI JaBJeHUS, KayecTBa 00paOOTKH MOBEPXHOCTEW TEM U HE3aBUCUMOCTU CHIIBI
TPEHUs1 OT IUIOWAAU CONPHUKOCHOBEHHUS TEJN; CHJIbI YINPYTOCTH OT YJJIWMHEHHUS
NPYXUHBI, BBITAIKUBAIOLIEH CHJIBI OT O00BEMA MOTrpYyXKEHHOW YacCTH Tela W OT
TUIOTHOCTH KHJIKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH Tejla, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO; YCJIOBHUH IUIaBaHMsS TEJ, YCIOBUI pPaBHOBECHS pblyara
u OJIOKOB); y4aCTBOBaTh B INIAHUPOBAHMH YYEOHOTO HCCIICIOBAHMS, COOHpaTh
YCTAaHOBKY M  BBINOJHATH MW3MEPEHHUsA, CIeAyd MpEeIOKEHHOMY IUIaHy,
(GuKcupoBaTh pe3yJibTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHMH B
BUJIC TIPEMJIOKCHHBIX TaOmuIl W TpaduKOB, AENaTh BBIBOABI IO PE3yIbTaTaMm
HCCJIEI0BAHMS;

—TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH (IUVIOTHOCThH BEIIECTBA
KUJKOCTH W TBEPAOrO TeENa; CHJIA TPEHUS CKOJIBKEHUS; JaBICHHE BO3]yXa;
BBITAIKMBAKOIAs CHJIA, JEUCTBYIOLIas Ha MOIPY)XKEHHOE B KHUJAKOCTb TEJO;
KOX(Q(GUIMEHT  TOJE3HOTO  JEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
NpEJIOKEHHON  MHCTPYKIMU: TPU  BBHIMOJIHEHMM  HW3MEpPEHHH  cobupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,
——CcoO0/1aTh MpaBUja TEXHUKH OE€30MacCHOCTU Mpu padoTe c J1abopaTOPHBIM
000pyI0BaHUEM;

—YKa3bIBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,



TEPMOMETp, JIWHAMOMETpP, COOOIIAIOMIMECS  COCyAbl, OapoMeTp, pblyar,
MOJABUKHBIN U HEMOJBUKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

—XapaKTepU30BaTh MPUHIUIIBI JEUCTBUSI U3YUECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MUX ONUCaHUA (B TOM 4YHCIIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJIONIPOBO/IA, THAPABINYECKUIN MPECC, MAHOMETP, BEICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUS O CBOMCTBaX (PU3UYECKUX SIBICHUN U HEOOXOAUMBIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

—MPUBOAUTE TPUMEPHI / HAXOAUTh MHOOpPMAIMIO O MpUMEpaxX MPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEIHEBHOW KU3HU ISl OOECIICUEHUS
0e30MacHOCTU TMpU OOpallleHUH ¢ MpUOOpaMu U TEXHUUECKHMH YCTPONCTBaMH,
COXpaHEHHMsI 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJCHUS B
OKPYKAIOIIEU CPEAE;

—OCYIIECTBIATh OTOOP MCTOYHUKOB UHPopmanuun B ceTd HWHTepHET B
COOTBETCTBUM C 3aJIaHHBIM MOMCKOBBIM 3aMPOCOM, HA OCHOBE UMEIOIIUXCSl 3HAHUM
U MyTéM CPaBHEHHS PA3JIMUHBIX HCTOYHUKOB BBIJCISATH WH(OpMAIHIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUYMBOM MITU MOKET OBITh HEIOCTOBEPHOM;

—HCIOJIb30BaTh TPU BBHITIOJHEHUW YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pusznueckoro cojaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
WuTtepHer; Bianerb npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
2—3 WCTOYHUKOB HH(poOpMaIMK (PU3UUecKoro cojaepx aHusi, B TOM YHUCIE
nyOJUYHO JIeJlaTh KpPaTKUE COOOIICHUS O pe3yibTaTax IMPOCKTOB WIIM y4eOHBIX
UCCIIEJOBAHUI; IIPH 3TOM TIPAMOTHO HCIIOJb30BaTh HW3YYEHHBIM TOHATHUHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIUICHHE MTPE3EHTALIUCH;

—TIpyU  BBITIOJIHEHUH y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUN pacmpenemnsiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBHH C MOCTABICHHBIMH 3aJa4yaMu, CJICIUThH 3a
BBITIOJTHEHHEM IUIaHA JEHWCTBHI, aJeKBAaTHO OIlCHMBATh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTh TPYIIBI; BBICTPAWBAaTh KOMMYHHMKAaTUBHOE B3aMMOJCHCTBUE,
YUYUTHIBASI MHEHUE OKPYKAIOLIHX.

8 KJ1acc

[IpenmeTHbie pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCS YMCHUM:
—MWMCHOJIb30BAaTh TMOHSATHS: Macca W pPasMepbl MOJIEKYJ, TEIJIOBOE JABH)KEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAULIMYECKUE U
aMop(dHBIC TeNla, HACBHIIMICHHBIH M HEHACBHIIIEHHBIA Tap, BIAXXHOCTh BO3AYyXa;
TeMmIeparypa, BHYTPEHHSII DSHEPrus, TEIJIOBOM JBUTATENIb; HJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsill, DJICKTPUYECKOE TI0J€, IPOBOJHUKHA W JUDJICKTPHUKH,
MOCTOSIHHBIN 3JICKTPUYECKUN TOK, MAarHUTHOE I10JIE;



—pa3nuyaTh SABJICHUS (TEMIOBOE pacUIMpeHue/ckaTe, Temionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHUE, KANWUISIPHBIE SBJICHUS, HCHApeHUEe, KOHJIECHCALHUs,
IJIaBJICHUE, KpUCTauM3anus  (OTBEepJeBaHUE), KHUIEHUE, Terulonepeaaya
(TeTIONPOBOHOCTD, KOHBEKIHS, U3IIy4EHUE); ANEKTpU3aIus Ted,
B3aUMOJICCTBUE 3aPsIA0B, NCHUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aUMOJICICTBUE MAarHUWTOB, JAEHCTBUE MAarHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHuTHAsS WMHIYKIUS) TIO0 ONMUCAHWIO UX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHHUE;
—Ppacrno3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUM B OKpYKArOIIEM
MUpE, B TOM 4HCiie GU3NIECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KANWJUISIPHBIE SBJICHHUS B MPUPOJAE, KPUCTAIIBI B mpupoje, uanyuenue CosHua,
3amMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHETa;
AJIEKTPUYECKUE SBJICHUS B aTmocdepe, SJIEeKTPUUECTBO KHUBBIX OPraHU3MOB,;
MarHuTHOE Tosie 3eMIIH, Apeid MOIOCOB, POJIb MAarHUTHOTO TIOJS ISl KU3HHU Ha
3emiie, MOJISIPHOE CHSHUE, MPU ITOM MEPEBOAUTH IPAKTUUYECKYIO 3aaady B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHbBIE CBOUCTBA/TIPU3HAKY (PU3UYECKUX SBIICHUI;
—OIKCHIBATh W3YUYCHHBIE CBOWCTBA TeN W (PU3UYECKUE SIBJICHUS, HCIIOIb3Ys
dbu3udeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIJIOTHI, yNENbHAsl TEIUIOEMKOCTh BEUIECTBA, YJAEJIbHAas TEIUIOTA ILJIABJICHHUS,
ylenbHasg TEIUIoTa MapooOpa3oBaHMs, YIelbHas TEIUIOTa CropaHus TOIUIMBA,
KO3(p(UIIMEHT TOJIE3HOTO0  JEHCTBUS  TEIUIOBOM  MAIIMHBI, OTHOCHUTENIbHAS
BJIQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIPSKEHHUE, CONPOTUBIICHUE MPOBOJHUKA, YIAEIBHOE CONPOTUBICHUE BEIIECTBA,
paboTa W MOIIHOCTb OJJICKTPUUECKOTO TOKAa); TPU ONMHCAaHUU TPABHIBHO
TPAKTOBaTh (DU3MYECKUI CMBICI HCHOJNB3YEMbIX BEIUYMH, OOO3HAYCHUS U
CAVHUIIBI (U3UYECKUX BEIUYMH, HAXOAUTh (POPMYIbI, CBSA3BIBAIONIUE TAHHYIO
bu3nUecKyl0 BEIMYMHY C JAPYTUMH BEIMYUHAMH, CTPOUTH TpapUKU H3YUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

—XapaKTepU30BaTh CBOWCTBA Tel, (DU3UYECKUE SBICHUS U MPOIECCHI, UCIIONB3YS
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEILIECTBA,
MPUHIKII CYNEPHO3UIUNA T0JIed (HAa Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHS
3apsiia, 3akoH OMa JiJis ydacTka 1enu, 3akoH /xoyns—IJlenna, 3akoH coxpaHeHus
OHEPTUU; TIPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMHUCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

—O00BACHATH (PU3HUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyallMli NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATb MNPUYUMHHO-
CJI€/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 |—2 JOTMYECKUX IIaroB ¢ ONOpoun
Ha |—2 u3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (QU3UUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

—pemiath pacy€THbIC 3aAa4u B 2—3 NEUCTBUS, UCIOJIB3YSl 3aKOHBI U (POPMYJIBI,



CBs3bIBaOIINE (DU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBUS 3aJayu
3aMUChIBATh KPATKOE YCJIOBHUE, BBISABISATH HENOCTATOK JAHHBIX [JIS PEIICHUS
3a71aud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MPOBOJIUTH PACUEThl U CPABHUBATH MOJTYyUYCHHOE 3HAUEHUE (DU3NUYECKOU BEIIMUMHBI
C U3BECTHBIMU JAaHHBIMU;

—pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (HUIUYECKHUX
METOJIOB; MCIIOJIb3Yysl OMHCAaHWUE MCCJIEJOBAaHUS, BBIJCIATh MPOBEPSIEMOE
MIPEINO0JIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSAJIKA MPOBEICHUS HUCCIIETOBaHMUS,
JenaTh BHIBOJIBI,

—TMPOBOJIUTH ONBITHI MO HAOTIONCHUIO (DU3NYECKUX SBICHUN WU (HU3NIECKUX
CBOMCTB Ten (KamWwUIspHBIE SBJICHUS, 3aBUCHUMOCThL JABJICHHMsSI BO3JyXa OT €ro
o0béMa, TeMmmepaTryphbl; CKOPOCTH TIpOIlecCa OCTHIBAHHS/HATPEBAHUS TPHU
U3JIy4YCHUU OT IIBeTa W3JIY4alolle/morIomaiel MOBEPXHOCTH; CKOPOCTh
UCTIApEHUs BOJbI OT TeMIIepaTyphl JKUIKOCTH W IUIONIAAUM €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TEI W B3aUMOJICUCTBUE DJICKTPUUECKUX 3apsI0B; B3aUMOJCHCTBHE
MOCTOSITHHBIX MarHWTOB, BU3Yyau3allusi MarHUTHBIX TOJIEH MTOCTOSTHHBIX MarHUTOB;
JIEWCTBHSI MAarHUTHOTO TOJIsi HA TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOJBUTATEINS IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
NPENNONIOKEHUSI, COOUPATh YCTAaHOBKY U3 TMPENJIOKEHHOr0 00O0pyJA0BaHMUS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

—BBIMOJIHATh NPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BIIA)KHOCTHU
BO3/lyXa, CWJIbl TOKA, HAIPSKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYUH; CPABHUBATH PE3YNbTAThl M3MEPEHUN C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

—TIPOBOJINTH HCCIEAOBAHUE 3aBUCHMOCTH OJHOM (PU3NUYECKOW BETUYHHBI OT
OPYrol ¢ HCHOJb30BaHUEM MPSIMBIX M3MEPEHUI (3aBUCUMOCTb CONPOTUBIICHUS
OPOBOJIHMKA OT €ro JUIMHbIL, IUIOMAAY IONEPEYHOr0 CEUYEHUS U YACIbHOIO
CONPOTHUBIICHUS BEUIECTBA MPOBOJAHUKA; CHJIBI TOKA, UIYIIEr0 4Yepe3 MPOBOJHUK,
OT HaNpsHKEHUST Ha IPOBOJHUKE; HCCIEIOBAaHHME IOCIEI0BATEIBbHOIO U
MapauieIbHOr0  COCJAMHEHUN TPOBOJHUKOB): IJIAHUPOBATh  MCCIEJIOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEIys MPEII0KEHHOMY IIJIaHy,
(buKCHpOBaATH PE3yAbTATHI MOJTYYCHHOW 3aBUCUMOCTH B BHJIe TAaOJIUIl U TPadUKOB,
JienaTh BBIBOJBI MO PE3yJbTaTaM UCCIIEA0BaHNUS;

—TPOBOJANTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BenW4WH  (yIenbHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIeysl TPEMJIOKEHHON WHCTPYKIMH, M BBIYUCIATH 3HAUYCHUE
BEJINYUHBI;

——CoOJI01aTh MNpaBUja TEXHUKH OE€30MaCHOCTU Mpu padoTe c J1abopaTOPHBIM
000pyI0BaHUEM;



—XapaKTepU30BaTh MPUHIUIIBI JEUCTBUS U3YUCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHUSI IOMOB,
TUTPOMETp, MapoBasg TypOWHA, aMIEpPMETpP, BOIBTMETP, CUETUHUK DIECKTPUUECKOUN
SHEPIUM, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIIbHBIC 3JIEKTPONPUOOPHI
(mIpuUMepBI), NEKTPUUECKUE MPEIOXPAHUTEIIN; dIEKTPOMArHUT, JIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), HMCIOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3MUECKUX SBICHUU U
HeoOXxo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

—Ppacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U MU3MEPUTEIIbHBIC MPUOOPHI
0 CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JIBUTATElIb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
peoCTaT); COCTABJISITh CXEMbl AJIEKTPUYECKUX IIEMEeH ¢ TOCJIEeNOBATCIbHBIM U
napajuieIbHbIM COCJUHEHUEM DJIEMEHTOB, pa3juyas YCJIOBHBIE 0003HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX IIeTIeH;

—MPUBOAUTE TPUMEPBI/HAXOAUTh HWH(OpMAIMI0O O TpUMEpax MPaKTHIECKOTO
UCIIOJI30BaHUS (PU3MUECKHUX 3HAHWW B TMOBCEJIHEBHOW JKU3HU JJII OOCCIICUCHUS
0e30MacHOCT TpU OOpallleHnH ¢ MpUOOpaMu U TEXHUUECKHMH YCTPOMCTBaAMH,
COXpaHEHHMs 370pOBbsi M COOJIOJIEHUS HOPM DKOJOTHUYECKOTO TOBEJACHUS B
OKpYKaroIleH cpene;

—OCYIIECTBIATh, TOUCK uWHOpManuu (PU3NUECKOro COAepkKaHUA B CETH
NHTEepHET, HA OCHOBE UMEIONIUXCA 3HAHUI U MyTEM CPAaBHEHMS JOTOJHUTEIbHBIX
MCTOYHUKOB BBIICIATh MHGOPMAIIUIO, KOTOpasl SBISAETCS MPOTHBOPEUUBON WIIH
MOKET OBITh HEJIOCTOBEPHOM;

—HCIIOJIb30BaTh IPU BBHINIOJHEHUW YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
WNutepHer; BiageTh mnpuéMamMyd KOHCHEKTHPOBAHHUS TEKCTa, INPeoOpa3OBaHHS
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHBIC TUCbMEHHBIC U KPATKHE YCTHBIE COOOIEeHUs, 00001as
nHpOpMaMI0 W3 HECKOJBKUX HCTOYHHUKOB (HH3UYECKOTO COJICp)KAHUS, B TOM
YUCJIe MyOJMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHOW WM HMCCIICIOBATEIbCKOMN
NESITeIbHOCTH; TPU 3TOM TIPAMOTHO HCIOJIB30BAaTh W3YYECHHBIN TMOHATUHHBIN
ammapar Kypca (pu3UKH, COMPOBOXKIATh BRICTYIICHHE MPE3CHTAIIUCH;

—TIPH BBIITOJHEHUH YICOHBIX ITPOCKTOB M UCCIASAOBAHUN (DH3NUSCKUX MPOIECCOB
pacnpenensaTh OO0S3aHHOCTM B TPYyINIle B COOTBETCTBHU C IIOCTaBJICHHBIMHU
3aJa4yaMM, CJICAUTH 3a BBITIOJHEHHEM IUIaHa JEUCTBUUA M KOPPEKTHUPOBATH €TO,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B JEATCIHHOCTD TPYIINbI; BHICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE, TPOSBIISIE  TOTOBHOCTH  paspeliaTh
KOH(JIMKTHI.

9 kJacc
[IpenmeTHbie pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh



c(OPMHPOBAHHOCTb Y 00YYAIOLUIUXCSI YMEHHUIA:

—MHCMOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepualbHas TOYKA, TPAEKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOTO  JABWXKEHHUS, jAepopMauus  (ympyras,
IJIacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Ku; UEHTP TSKECTH; aOCOMIOTHO TBEPJOE TEJIO0, UEHTP TAKECTH TBEPIOTO
TeNa, PaBHOBECHE; MEXaHWYECKHE KOJeOaHWsT U BOJIHBI, 3BYK, MH(pPa3ByK U
yIBTPa3BYK; AJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTb, CHEKTPhl UCIYCKAaHUs U MOTJIOIIECHHUS; aidbda-,
0eTa- 1 raMMa-u3Iy4eHusl, U30TOMbI, AepHAs IHEPreTHKA;

—pasnuyaTh SBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEWHOE IBUKEHUE, CBOOOJHOE NajJeHHE
TEJ, PABHOMEPHOE JIBU)KEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE TEJ, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXACHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBIKEHUE, OTpPaXEHHE  3ByKa, MPSMOJIMHEIHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHEe Oe0ro CBeTa B CIEKTP U CIOKEHUE CIIEKTPaTbHbIX
I[BETOB, JAHMCIEpCHUs CBETa, €CTECTBEHHash pPaJAMOAKTHUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa U3JIy4YeHHs) N0 OMHCAHUIO0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
—pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUM B OKpYXKaIOIIEM
mupe (B TOM uucie (U3UYECKUE SIBICHUS B NPUPOJE: TMPUIUBBI U OTIUBHI,
nBwkeHue 1oiaHeT CoONMHEYHOW CHUCTEMBI, PEAaKTUBHOE JIBMJKEHHE JKHMBBIX
OpraHU3MOB, BOCHIPUATHE 3BYKOB >KHBOTHBIMU, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9X0, [IBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEUCTBUE BHIMMOIO, YIbTPadUOIETOBOIO M PEHTTEHOBCKOTO H3IYYCHUH;
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, pPaJAHMOAKTUBHOE
U3ITy4YeHUE TPHUPOJHBIX MHUHEPANOB; JCHCTBUE PATUOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7jauy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3HUECKUX SIBICHUM;
—ONKCHIBaTh M3yUEHHbIE CBOWCTBA Tl U (PU3IUYECKHE SIBICHUS, HCIOIB3YS
¢usnyeckne BETMYMHBI (CpeIHsE W MIHOBEHHAas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NMEPEMEILEHUE, TyTh, YIJI0Bas CKOPOCTh,
CHJIa TPEHUs, Cujla yNpPYyrocTH, CUiia TSXKECTH, YCKOPEHHE CBOOOIHOIO MaJeHus,
BEC Tela, WMITyJIbC Te€ja, MUMITYJIbC CHJIbI, MEXaHWYEeCKas padoTa W MOIIHOCTH,
NOTEHIMAJIbHAsT JHEpPrusi Teda, MOAHATOrO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl C)KaTOM NPYKHUHBI, KUHETUYECKas SHEPIus, IOJIHas
MEXaHU4YecKasi SHEPrus, MEepUoJl U 4acToTa KoyieOaHui, JJIMHA BOJIHbBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJIOMIICHUS CpPEJbl); IpH
ONHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYHUH, HAXOJUTh (POPMYJIHbI,



CBS3BIBAIOIINE TaHHYIO (PU3MYECKYIO BEIMYHMHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJICHUS U MPOLECCHI, UCIIONb3YS
3aKOH COXPAaHEHMs] JHEPruu, 3aKOH BCEMHPHOTO TATOTEHMS, MPUHLIHI
CYNEpHo3uLMU CWJI, NPUHLMI OTHOCUTEIbHOCTH ['anmunes, 3axoHsl HbloTOHa,
3aKOH COXpPAHEHUS UMITYJIbCa, 3aKOHBl OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpAaHEHMS 3apsA0BOIO0 M MAcCCOBOIO YHCEN MPH AAEPHBIX PEAKLUUIX; IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alKMChIBaTh €r0 MaTeMaTUYeCcKoe
BBIPAJKEHUE;

—OO0BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpoi
Ha 2—3 U3Yy4YEeHHBIX CBOMCTBa (U3MUECKUX SBJICHUM, (PU3UUECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEM;

—pemaTh pacu€THble 3a7auu (OMUpAroIIMecss Ha CUCTEMY U3 2— 3 ypaBHEHHH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlayd 3alMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE
WIK U30BITOUHBIEC JaHHBIC, BHIOUPATH 3aKOHBI M (POPMYIbI, HEOOXOIUMBIE MJIs
peuieHns, MPOBOJWTh pPAacCU€Thl M OLEHHBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIHUMHBI;

—pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PU3NYECKUX
METOJOB; HCHOJIb3ysl ONHCAHUE MWCCIEAOBAHUS, BBIACISATh IPOBEPSEMOE
IPEANOJIOKEHUE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKA MPOBEICHUS UCCIEIOBAHUS,
JIeNaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;
—TPOBOJIUTH OIBITHI MO HAOIIONCHHUIO (DU3WUYECKHUX SBICHUN WIHM (HU3NUESCKUX
CBOMCTB Tel (M3ydeHue BTOpPOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHUS SHEPTHUH;
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH NPYKUHBI M HE3aBUCUMOCTb OT aMIUIATYAbl MajibIX KOJICOaHMII;
NOPSIMOJIMHEHHOE PACTIpOCTPaHEHHE CBETa, Pas3sioKeHHE OeJoro CBeTa B CIEKT;
U3Y4YEHUE CBOWCTB M300pa)kK€HHs B IUIOCKOM 3€pKajle U CBOWCTB HM300pa)KeHHS
npeaMera B coOMparolied JMH3e; HaOMIoJeHHWE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB H3IyYEHUsS): CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 000pyI0BaHUS; ONTUCHIBATH XOJI OMBITA U €r0 PE3YJbTaThl, POPMYIUPOBATH
BBIBOJIbI;

—IIPOBOUTh MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX HW3MEPEHHH, OmNpenesss
CpeqHee 3HaueHUe M3MepseMOoil BeTHurHbI ((POKYyCHOE pacCTOSHUE COOMparoiiei
JIMH3bI); 000CHOBBIBATH BHIOOP CrI0OCO0a U3MEPEHUS/M3MEPUTEIILHOTO TPHOOPa;
—IPOBOJANTh  HCCIEAOBAHME  3aBUCUMOCTEH  (PU3WYECKUX  BEJIMYHMH  C
HCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JBMKEHUM 0€3 HaydaJbHOM CKOpPOCTH; Iepuoja KoJieOaHuM



MaTeMaTH4EeCKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJja OTPAKEHUS CBETA
OT yrjia NaJeHUs M yrja MpelioOMJIeHUs OT Yyrja MNaJeHHs): IJIaHUPOBATh
HCCJIEeI0BAaHNUE, CAMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIYy4YEHHOW 3aBUCHUMOCTHM  (PU3UYECKUX BEJIMYMH C Y4YETOM  3aJlaHHOMN
MOTPENIHOCTH HM3MEPEHUM B BHJAE TaOIMLl M TpauKOB, JAeNaTh BBIBOABI IO
pe3yapTaTaM MCCIEI0BAHUS;

—IIPOBOAUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIMUYUH (CPEAHsISI CKOPOCTh U
YCKOpEHHE Tejla MpPU PABHOYCKOPEHHOM JBUYKEHUH, YCKOPEHHE CBOOOIHOTrO
najeHusi, IKECTKOCTh  MPYXUHBI, KOIPOUIMEHT TPEHUs]  CKOJIBKECHHUS,
MexaHuueckas paboTa W  MOIIHOCTb, 4YacToTa M TMEpUoja  KoJeOaHHi
MaTEMaTUYECKOr0 M MNPY>KUHHOTO MAasiTHUKOB, OINTHUYECKas CUjia COOMparomie
JUH3bI,  PaJMOAaKTHBHBIM  (OH): TJIAHUPOBATH  U3MEpPEHHUs;  coOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATh U3MEPEHHUS, CIAEAYS NPEIIOKEHHON
WHCTPYKIIUM, BBIYUCIISITh 3HAYEHUE BEJIMYMHBI U AHAIM3UPOBATH TMOJYUYCHHBIC
PE3YIBTaTHI;

—co0oAaTh NMpaBWia TEXHUKKM 0€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

—pas3nuyaTh ~ OCHOBHBIE MPU3HAKKM  HM3YYEHHBIX  (U3MYECKUX  MOJIETEH:
MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH UCTOYHUK CBETA, JyY,
TOHKAasl JINH3a, IJJaHETapHasi MOJIEJb aTOMa, HYKJIOHHAsI MOJIETb AaTOMHOTO S11pa;
—XapaKkTepU30BaTh MPUHIUIBI JIEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCJE: CIHAOMETP, NAaTYUKHU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa, 3XO0JIOT, OYKH, IEPHUCKOIL,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunibcona), wucmonp3ys 3HaHMS O CBOMCTBaX (U3MUECKUX SBICHUA U
HeoOXoauMble (PU3UYECKHIE 3aKOHOMEPHOCTH;

—MHCIO0JIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB MpHU
peuieHnd y4eOHO-TIPAKTUYECKUX 3aJlay; ONTUYECKHE CXEMbl IS IMOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparolei JINH3E;

—TPUBOJUTH TPHUMEPBI/HAXOIUTh HH(MOPMAIMI0O O TpHUMEpax MPAKTUIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW KU3HH I OOECIeYCHUS
Oe3omacHocTH TpuU oOpalleHuu C MpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpPAHEHHUSI 3J0pPOBbS M COOJIFONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

—OCYUIECTBISATh TMOUCK HHPOpPMAIMK (PU3NYECKOTO COACPKAHUS B CETU
NutepHer, caMocTosITEIbHO (OPMYIUPYS MOUCKOBBIM 3ampoc, HaXOAUTh MYTH
OIpEJIENIeHNs] JOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIMM HA OCHOBE MMEIOLINXCS
3HAHUM U JOMOJHUTEIbHBIX UCTOYHUKOB;

—HCIOJIb30BaTh MPU BBHIMOJIHEHUU YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISAPHYIO



IUTEepaTypy (pU3NUYECKOro conaepkaHHsi, CIPABOYHBIE MATEpHUAIIbl, PECYPChl CETH
WuTepHer; Bianerb NpuéMaMM KOHCHEKTUPOBAHUS TEKCTa, NpPeoOpa3OBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOIO COJEpKaHUs, IMyOJIUYHO
MPEACTABIATh PE3YJIbTAaThl IPOCKTHOM WM MCCIEIOBATEIbCKON ACATEIBHOCTH;
[P 3TOM I'PAMOTHO HCIOJI30BaTh U3YUYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKIATh BBICTYIUICHHME IMpe3eHTalueld ¢ y4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINIAHUPOBAHUE C YKABAHUEM KOJIMYECTBA
YACOB, OTBO/IUMbBIX HA N3YUEHHE KA)KI[OFI TEMBbI.
7 KJ1acce

No TemaTnuecknii 0J10K,TeMa Koua- | asekTponHbie(iu(ppoBbIe)oOpPa3o
BO BaTeJIbHbIEPECYPCHI
qgacoB
Ha
Hsyde
HHEC
Pazne | ®u3ukaneépoibBIOZHAHUUOKD | 64
al. yKAmeroMmmpa
1 dusnka —HayKa 0 IPUPOJE 2q | https://resh.edu.ru/subject/lesson/2603
/

2 dusnyecKie BeTHYNHEI 2q | https://resh.edu.ru/subject/lesson/2602
/

3 EcrectBenno- 2q | https://resh.edu.ru/subject/lesson/1526
HAaYYHBIMMETOAITO3HAHUS /
Pa3ne | IlepBoHavYa/ibHbIECBEIEHUSIOCT 54
a2. pOeHMHUBENIECTBA.
1 CrpoeHueBeliecTa 1u | https://resh.edu.ru/subject/lesson/1533
/

2 HBrxenne 2q | https://resh.edu.ru/subject/lesson/1534
HBSaHMOHeﬁCTBHe‘{aCTHHBeHI /
€CTBa -

3 | ArperaTHplecOCTOSTHUSBEIIECTBA 29 | https://resh.edu.ru/subject/lesson/1532
/
Pa3ne | /IBu:keHre U B3aMMOECTBHE 214
a3. | TeJ.
1 MexaHndecKOeBIKEHIE 3u | https://resh.edu.ru/subject/lesson/1488
/

https://resh.edu.ru/subject/lesson/1525
/

2 Unepumsi,Macca, 4q | https://resh.edu.ru/subject/lesson/1531
IJIOTHOCTh /



https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/1526/
https://resh.edu.ru/subject/lesson/1526/
https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1532/
https://resh.edu.ru/subject/lesson/1532/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1525/
https://resh.edu.ru/subject/lesson/1525/
https://resh.edu.ru/subject/lesson/1531/
https://resh.edu.ru/subject/lesson/1531/

https://resh.edu.ru/subject/lesson/2601

/
https://resh.edu.ru/subject/lesson/2974

/

Cuna.Bungsicun

144

https://resh.edu.ru/éubiect/ lesson/2756

/
https://resh.edu.ru/subject/lesson/2973

/
https://resh.edu.ru/subject/lesson/2600

/
https://resh.edu.ru/subject/lesson/2599

/
https://resh.edu.ru/subject/lesson/1536

/
https://resh.edu.ru/subject/lesson/2972

/

Pa3ne
a4.

JJaBaeHneTBEPABIXTE,KUIKOC
TelHUras3os.

214

Jasnenue.llepenaua
JIaBJICHUS TBEPABIMU
TEJIaMU,)KUJKOCTAMHU U
ra3amu.

3g

https://resh.edu.ru/subject/lesson/2971

/
https://resh.edu.ru/subject/lesson/2598

/

I[aBJ'IeHI/IG KHUIKOCTH.

54

https://resh.edu.ru/éubiect/ lesson/1537

/
https://resh.edu.ru/subject/lesson/1538

/
https://resh.edu.ru/subject/lesson/2970

/

ATMmocdepHoe naBicHUE.

6u

https://resh.edu.ru/éubiect/ lesson/1535

/

JlericTBHE )KMAKOCTH U T'a3a Ha
MOTPYKEHHOE B HUX TEJO.

T4

https://resh.edu.ru/subject/lesson/2968

/
https://resh.edu.ru/subject/lesson/2967

/
https://resh.edu.ru/subject/lesson/2966

/

Pa3n
eJs.

PadoranMomHoCTh.JHEPTHU
H.

124

PaGora u MOIIHOCTE.

3q

https://resh.edu.ru/subject/lesson/2965

/

[IpocThie MEXaHU3MBI.

54

https://resh.edu.ru/éubiect/ lesson/2963

/
https://resh.edu.ru/subject/lesson/2962

/



https://resh.edu.ru/subject/lesson/2601/
https://resh.edu.ru/subject/lesson/2601/
https://resh.edu.ru/subject/lesson/2974/
https://resh.edu.ru/subject/lesson/2974/
https://resh.edu.ru/subject/lesson/2756/
https://resh.edu.ru/subject/lesson/2756/
https://resh.edu.ru/subject/lesson/2973/
https://resh.edu.ru/subject/lesson/2973/
https://resh.edu.ru/subject/lesson/2600/
https://resh.edu.ru/subject/lesson/2600/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/1536/
https://resh.edu.ru/subject/lesson/1536/
https://resh.edu.ru/subject/lesson/2972/
https://resh.edu.ru/subject/lesson/2972/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2966/
https://resh.edu.ru/subject/lesson/2966/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2963/
https://resh.edu.ru/subject/lesson/2963/
https://resh.edu.ru/subject/lesson/2962/
https://resh.edu.ru/subject/lesson/2962/

https://resh.edu.ru/subject/lesson/2596
/
3 MexaHHuecKast SHEpIHS. 4q | https://resh.edu.ru/subject/lesson/2597
/
https://resh.edu.ru/subject/lesson/2964
/
IToBTOpEHHe. 3u
Hroro: 68 g
8 kiacce
No TemaTnueckuu Koua- | 3iexkTponHbie(iM(ppoBbIE)0Opa3
0JI0K, TeMa BO OBaTeJIbHBIEPECYPCHI
qaco
B Ha
U3y4
eHue
Pa3ne | TenioBbIesiBJI€HUA. 284
Ja6.
1 BCeT gg%glae VICBOMCTBA 74 t21t2t/ps://resh.edu.ru/sub|ect/Iesson/47
ﬁps://resh.edu.ru/subiect/lesson/37
31/
https://resh.edu.ru/subject/lesson/37
41/
2 1 CIUTOBBICHPOLIECCL. 219 | https://resh.edu.ru/subject/lesson/25

Sr?TESt/ps://resh.edu.ru/subiect/ lesson/25
Sr?TL}t/ps://resh.edu.ru/subiect/lesson/29
ﬁTgt/ps://resh.edu.ru/subiect/lesson/29
ﬁ%/ps://resh.edu.ru/subiect/lesson/29
ﬁ%t/ps://resh.edu.ru/subiect/lesson/lS
ﬁTgt/ps://resh.edu.ru/subiect/lesson/29
Ethjps://resh.edu.ru/subiect/lesson/29



https://resh.edu.ru/subject/lesson/2596/
https://resh.edu.ru/subject/lesson/2596/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/3731/
https://resh.edu.ru/subject/lesson/3731/
https://resh.edu.ru/subject/lesson/3741/
https://resh.edu.ru/subject/lesson/3741/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2989/
https://resh.edu.ru/subject/lesson/2989/
https://resh.edu.ru/subject/lesson/2988/
https://resh.edu.ru/subject/lesson/2988/
https://resh.edu.ru/subject/lesson/2987/
https://resh.edu.ru/subject/lesson/2987/
https://resh.edu.ru/subject/lesson/1539/
https://resh.edu.ru/subject/lesson/1539/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2985/

https://resh.edu.ru/subject/lesson/29
84/
https://resh.edu.ru/subject/lesson/25
93/

Paspg
en’

JJICKTPDHYCCKHECHNMAI'H
UTHBIEAB/ICHUA

37u

DIIEKTPUYECKUE3aPSIIbI.
3apsKEHHBIETENA
NUUXB3aMOJENCTBUE

79

https://resh.edu.ru/subject/lesson/29
ﬁ%/ps://resh.edu.ru/subiect/ lesson/15
ﬁTq[/ps://resh.edu.ru/subiect/ lesson/25
Eszszllresh.edu.ru/subiect/ lesson/62

ITOCTOSTHHBINAIEKTPUYECK
UWTOK.

204

https://resh.edu.ru/subject/lesson/25
Er:Tl‘[/ps://resh.edu.ru/subiect/ lesson/29
E;thlps://resh.edu.ru/subiect/ lesson/31
ﬁ%/ps://resh.edu.ru/subiect/ lesson/25
%{lps://resh.edu.ru/subiect/ lesson/25
ﬁT?t/ps://resh.edu.ru/subiect/lesson/29
ﬁ%/ps://resh.edu.ru/subiect/ lesson/32
ﬁTEE[/ps://resh.edu.ru/subiect/lesson/29
Ek31T1'[/|os://resh.edu.ru/subiect/lesson/25
ﬁTj[ips://resh.edu.ru/subiect/lesson/29
/

MarHuTHbICSIBJICHU S

64

https://resh.edu.ru/subject/lesson/29
78/
https://resh.edu.ru/subject/lesson/15
41/
https://resh.edu.ru/subject/lesson/25
87/



https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2593/
https://resh.edu.ru/subject/lesson/2593/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/2592/
https://resh.edu.ru/subject/lesson/2592/
https://resh.edu.ru/subject/lesson/6293/
https://resh.edu.ru/subject/lesson/6293/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/lesson/2978/
https://resh.edu.ru/subject/lesson/2978/
https://resh.edu.ru/subject/lesson/1541/
https://resh.edu.ru/subject/lesson/1541/
https://resh.edu.ru/subject/lesson/2587/
https://resh.edu.ru/subject/lesson/2587/

DJNEKTpOMarHuTHas
WUHITYKITAS.

44 | https://resh.edu.ru/subject/lesson/30
11/
https://resh.edu.ru/subject/lesson/30
12/
https://resh.edu.ru/subject/lesson/31
32/

IToBTOpEHME.

R |

Hroro:

68 g

9 KJj1acce

TemaTnueckuii 010K, TeMa

Kous-Bo | 2jiekTpOHHBIE(LIM(PPOBHIE)0D

4acoB pa3oBaTeJibHbIepeCypChl
HA

U3y4yeH
ue

Pa3n
ea8.

MexaHndecKHuesIBJICHHUSA.

404.

MexangGCKoe NIBU)KCHUE
HUCIIOCOOBIEr0 OITMCAHUS

10u | https://resh.edu.ru/subject/lesso
n/6287/
https://resh.edu.ru/subject/lesso
n/3721/
https://resh.edu.ru/subject/lesso
n/3025/
https://resh.edu.ru/subject/lesso
n/3131/
https://resh.edu.ru/subject/lesso
n/1530/

B3anMOACUCTBHUC TCII.

20y | https://resh.edu.ru/subject/lesso
n/6286/
https://resh.edu.ru/subject/lesso
n/4717/
https://resh.edu.ru/subject/lesso
n/2586/
https://resh.edu.ru/subject/lesso
n/4718/
https://resh.edu.ru/subject/lesso
n/4721/
https://resh.edu.ru/subject/lesso
n/6289/
https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/3011/
https://resh.edu.ru/subject/lesson/3011/
https://resh.edu.ru/subject/lesson/3012/
https://resh.edu.ru/subject/lesson/3012/
https://resh.edu.ru/subject/lesson/3132/
https://resh.edu.ru/subject/lesson/3132/
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