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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACpPKAaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4arommXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 0 y4eOHOMY HPEIMETY.

PaGouass mporpamMmMa OpHEHTHpOBAaHA Ha  IEJIEBbIE  MPUOPHUTETHI,
chopmynupoBaHHble B (eaepanbHOM paboueld MNporpaMMe BOCHUTAaHUS U B
paboueit nporpamme Bocnutanust MOY COILL 1 YKMO.

®duzrka SABISETCS CHUCTEMOOOpA3YyIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpagueii, BHOCUT BKJQJ B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa,
IpeoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAyYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CJIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTh: HAyYHO OOBSCHATH SIBJICHUS; OLICHUBATh U MOHUMAaTh OCOOEHHOCTU
HAyYHOT'O HCCIIECOBaHUS; UHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BaTh HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl IOJIyYEeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca U CTPEeMIICHUS O0y4arouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUus U (GOpMHpPOBAHHUE
MCCJIEI0OBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3yUeHHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GbopMUpOBaHHE TMPENCTAaBICHUM O POAM (PU3MKU JUISL  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymend npodeccruoHaIbHOU
NEeSATEIbHOCTH, CBA3aHHOW C (PM3MKOHM, MOATOTOBKA K JaJbHEHIIEMYy OOYYEHUIO B
3TOM HAIPABJICHUH.

JlocTmkeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1rero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIONIUX 3a1aY:
npUOOpETEeHNE 3HAHUM O AMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;
NpUOOpPETEeHNE YMEHHMM OIUCHIBAaTh W OOBACHATH (PU3UUYECKHE SIBICHUS C
VCITOJIb30BAHUEM IIOJYYEHHBIX 3HAHUI; OCBOCHHE METOJIOB PELIEHUS IMPOCTEMIINX
pacy€THBIX 3aJad C HCIOJb30BAHUEM (PUBMUYECKUX MOJENEH, TBOPYECKUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay; pa3BUTUE YMEHUN HAOMIOAATh MPUPOJIHBIE
SBJICHUSI M BBINOJHATH OMBITHI, JA0OpaTOpHbIE PaOOThl M 3KCHEPUMEHTAIbHBIC
UCCIJIEIOBAHMSI C UCIIOJIb30BAHUEM M3MEPUTEIBHBIX MTPUOOPOB; OCBOEHUE MPUEMOB
paboTel ¢ uHPOpMaNMEH (PUNYECKOTO COACPINKAHUA, BKIIOYAsT HHPOPMAIMIO O
COBPEMEHHBIX JIOCTH)KEHUSIX (DU3UKH, aHaIU3 M KPUTUYECKOE OLIEHUBAHHE
uHpopMalu; 3HAKOMCTBO cO cdepamu mnpodeccuoHaIbHON JesATeNbHOCTH,
CBSI3AHHBIMM C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJENIO), B 8
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemseiii B mporpaMmMe mo (U3MKe MepedeHb Jab0paTOpHBIX padboT H
OITBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKTep, yUUTEIb JIeiacT BEIOOP POBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHM, MpeiaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa 1o (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEIIOBbIC, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®dusnueckre npuOOPbl U NpPOLEAypa MPSIMBIX H3MEPEHUN aHaJOrOBBIM H
UM (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIeHUS IKaIbl U3MEPUTEIBLHOTO TPUOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temmnepaTypbl NMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA MU JIAaTYMKA
TEMIIEPATYPBI.

IIpoBeneHne nccieI0BaHus MO IPOBEPKE I'MIIOTE3bI: AAIBHOCTH IIOJETA IIAPUKA,
NYLIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHue uactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.
Hab6mronenune nuddysun.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSIKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITEl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHEpUUM. 3aKOH HMHEPUUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux ranerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANIPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepenre ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenune naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJICIN
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITW MIAapHKa 10 HAKJIOHHOM
MJIOCKOCTH.

Onpenenenue IWIOTHOCTH TBEPJIOTO Tea.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUs (Iedopmariun) npyKuHbI
OT MPUJIOKEHHOU CHJIBI.

OMBbITHI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHUS OT BEca Teja
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs



TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmueckue
MalIMHbl. 3aBUCUMOCTh JaBJIECHMS >KMJIKOCTH OT TiyOuHBL. ['mapoctaTuueckuit
napajokc. Coobmatromuecs cocynpl. ['unpaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHMUSL.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauyuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTrpPYKEHHOM 4YacTh Telna U
IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHON KUIKOCTH.

YcnoBue 1utaBaHus T IUIABAHWUE WJIM IIOIPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
XKUIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKABAIOIIEW CHIIBI, NEUCTBYIOLIEH HA TENO, NMOTPYKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBbI, JACWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OnbITEI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CUJIIbL, JEHCTBYIOIIEN
Ha TEJIO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOW B JKUJIKOCTh YacTU Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKA M OIPEICIICHHE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBuio
paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTuueckas W INOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpallieHre OJHOTO BHIA MEXAHUYECKOUN SHEPIUU B APYTroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAJIBbHOM MOBEPXHOCTH.
HccenenoBanre yciaoBrA paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.
M3yyeHune 3aK0HAa COXPaHEHHsI MEXaHUYECKOM DHEPTUN.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKCHUSA
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIICHUE padoTHI. Bunpr TEIIONEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.
HaOnronenue siBneHnii cMauMBaHUs M KaMWIISPHBIX SIBICHUN.



Habnrofgenue TemioBoro pacuiupeHus Tem.

N3meHeHue HaBJICHUS TIa3a IIpUu HU3MCHCHHH 00BéMa W HarpCBaHUHU

OXJIAXKICHUMU.
[IpaBuna u3MepeHus: TeMIEepaTypsl.
Bunae! Tenmonepenayn.
OxJtaXxJieHue Ipu COBEPIICHUH pabOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
HaOnronenue kuneHusl.
HaOnronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Mopenu TemoBbIX IBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIM WJIM Caxapa.

NI

OneITH 1O HEI6JII-OI[CHI/IIO TCILZIOBOI'O pacCIIUpPCHUA I'a30B, )KHIIKOCTGﬁ u TBép,IIBIX

TCII.
OnpeneneHHe AaBJICHHUA BO3yXa B Oaone HIITpHrIa.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHUS BO3JyXa OT €ro o0béMa H

Harp€BaHus NN OXJIAKACHU.

[IpoBepka ruIOTE3bl JIUHEWHOW 3aBUCHUMOCTH JIJTMHBI CTOJIOMKA J>KHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHusl BHYTPEHHEN SHEPruu Tejla B pe3yJibTaTre TeIuionepeaadn

Y paOOThl BHEIIHUX CHJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIUMBAHUM XOJIOAHOW W Tropsyei

BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOI'O BOI[OfI IIpu TEII000MEHE C

HarpeThiM METAJUTMYECKUM LIMJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca UCIAPEHUs.

OmnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYecKHX 3apsaoB. BiaumonelicTBue

3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH  CHIIBI
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

B3aUMOJIEUCTBUS

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH siieKkTpudeckoro nosis. IlpuHomm

CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA DJIEKTPUUECKUIN 3apsil.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
IIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe noje. MarHuTHoe moJie 3eMJIM U €ro 3HAaYeHHE JJIA )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Hemoncmpauuu.

DNeKTpU3aLus Tell.

JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsJI0B.

[TpOBOIHUKH M TUDJICKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mepeHue cuitbl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOT0 HAPSIKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.
MarHuTtHoOE 1oj€e ToKa. DJIEKTPOMArHHmT.
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
HccnenoBanre sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OnbiTel Dapajes.
3aBUCUMOCTh  HallPaBJICHWS  WMHIAYKIIMOHHOTO  TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHHUS.
DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OnbITHl IO HAOJTIOIEHUIO JICKTPU3ALMH TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO MOJIS Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJupoBaHUE CUIIbI TOKA.
N3mepeHne U peryJupoBaHNE HATIPSAKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIbI  TOKa, WAYILIETO YEpe3 pe3ucrop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUSI HANPSHKEHUH MPU MOCIEI0BATEIBHOM COEIMHEHUN
JIBYX PE€3UCTOPOB.
[TpoBepka npaBuia A CUIbI TOKA MPHU MapauieIbHOM COCTUHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM CWJIBl  TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K11/l narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU H
pa3/ieliCHUH.
HccnenoBanue neiCTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HallpaBJICHUS] TOKA B KaTYIIIKE.
N3yueHne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIMH: UCCIICIOBAHHE
M3MEHEHUI 3HaY€HUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHElHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpaleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMaNbHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

HabGmronenne MexaHnuecKoro JIBIKEHUS Tella OTHOCUTEIBHO PA3HBIX TENl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.

HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tela Mo OKPY>KHOCTH.

HaGmronenne MexXaHWYECKUX SBJICHUM, TMPOUCXOISAIIMX B CHCTEME OTCUY€Ta
«Tenmexka» 1pu €€ PABHOMEPHOM U YCKOPEHHOM JBWKEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJA U IEMCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUH TEJ.

N3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.



[lepenada uMIrynbca npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBanHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUH.

CoxpaHeHHE MEXaHUYECKOM JSHEPrMM IPU JBWKEHUU TeJla IOJ JEUCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue Tpakra Uil pa3roHa U JaJlbHEUIIEr0 PAaBHOMEPHOTO JBHKECHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciii NpU PABHOYCKOPEHHOM JIBHJKEHHHM O€3 HadalbHOUN
CKOPOCTH IIyTH OTHOCSTCSA KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanye 3aBUCUMOCTH CWJIBI TPEHMSI CKOJIBKEHHUSA OT CUJIbl HOPMaJIbHOTO
JTaBJICHHUS.

Onpenenenue ko3 PUIIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHne 3aKk0Ha COXpAaHEHMs YHEPTUM.

Pasznen 9. Mexann4yeckue KojaeOaHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUIUTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoOiCTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MHGpa3Byk u
YJIBTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xoneGaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJICOAHMI U pE30HAHCA.

PacnpoctpaneHnue npo0ibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre 4acTOTH U MEpUo/ia KoieOaHU MaTeMaTHYeCKOro MasgsTHUKA.
Omnpenenenre 4acTOThl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Meproa KoieOaHUu MOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWH NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh Mepuoa KoiaeOaHWd MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANIEKTpOMArHuTHoIX BOJH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3y4yeHune CBONCTB AJIEKTPOMATrHUTHBIX BOJTH C IIOMOIIBI0 MOOUIIEHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssmonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxkenue cera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpakeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOJIAX.



Jlunza. Xonm nyweil B JnuH3e. OnTuyeckas cucrema (oToanmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuhyeckas cuctema. bin30pykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HpetoTona. CrokeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyyenune n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mogens rnasa.

PasnosxeHue 6enoro cBera B CHEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT yria MaJeHHUs.
N3yuenune xapakTepucTUK N300paxxeHus IpeIMeTa B IIIOCKOM 3epKalie.
HccenenoBanre 3aBUCHMOCTH yTJia MPEJOMIIEHUS CBETOBOIO JIy4a OT yTJla MaJcHUs
Ha FPAHULE «BO3YX—CTEKIIO.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSIHUASA U ONTHYECKON CUITBI COOMPAOIICH JINH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMnbITEl IO BOCIPUSITUIO I[BETA MPEAMETOB MPU MX HAOIIOJACHUU Yepe3 1IBETOBbIC
(UIBTPBHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydenus. CTpoeHrne aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprusi CBA3U aTOMHBIX siiep. CBsA3b MacChl U dHEpPruu. Peakiuu cuUHTE3a U
nenenus saep. Ucrounuku suepruu CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pagUOAKTUBHBIX H3JIyYEHUNM Ha HKUBBIC
OpTaHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3Ty4EeHUS U MOTJIOIEHNUS.
CnexTpsl pa3aIuvyHbIX a30B.
CnexkTtp Bogopoaa.
HabGnronenue tpekoB B kamMepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIONTUX U3ITYYCHUH.
Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaul.

HabGnrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHMHM YACTULBI [0 TOPMO3HOMY IyTH (110
dboTorpadusim).

W3mepenne paaioakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH 1JI CUCTEMATHU3AI[UN
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakKe JJi1 NOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g oO0ydarommxcs,
BBIOPABIIKX ATOT YUYEOHBIN MpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMAaTH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHMS, TPUMEHSS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yercs
32 CYET TOro, 4YTO OOy4YarollMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPY KAIOLIEH MPUPOJIE U MOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBICHUH, B TOM
qucIie JUIsl NPOBEPKU TMIIOTE3 U MOJYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTHIA, HAIPUMEP, TPAKTUYECKOTO MCIOIb30BAHMS PA3IUYHBIX UICTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3uku Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMUsl HAIPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuatomerocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
(bu3NYecKoil HayKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHUKEHUUN
busuKy;
— OCO3HAaHME BAXXHOCTU MOPAJIBHO--3TUYECKUX MPUHILMIIOB B JACSATEIBHOCTU
Y4EHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHPHUATHE ICTETHMUYECKUX KadyecTB (U3MYECKOM Hayku: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEeI0BaTEbCKON
NesTEeIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSl M 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBWil O€30MacHOrO0 TIOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHHHM MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMI;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKPYXalUIEH CpeApl, IUIAHUPOBAHHS IOCTYNKOB W OLEHKHM HMX BO3MOYKHBIX
MOCIICICTBUIN [T OKPYIKAIOIIEH CPEBI;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) agmanTauMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bu3nYECKON HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TIOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4E€pe3  IMPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHWU M KOMIIETEHTHOCTEH B 00JiacTH
busuKy;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUSCKUX 3HAHUA;

— OILICHKa CBOMX JEHUCTBUA C YYETOM BIMSHMS Ha OKPYXAKOUIYI0 Cpexny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC TCUCTBHUSA,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHbBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHUH);
yCTaHABJIMBATh CYIIECTBEHHBI TPH3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISBJISTh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccMaTpHBaeMbIX (akrTax,
JTAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISATH PUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YUEHUHU (DU3UUECKUX SIBICHUUN U
MPOLIECCOB, JieNIaTh BBIBOJBI C HCIOJb30BAHUEM JCAYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;
CaMOCTOSITENIFHO BBIOMpATh CMOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJIbKMX BAPWAHTOB PEIICHHUSA, BHIOOpP HanbOosee MOAXOASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.
MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOXHBIN
bU3UYECKUi SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NICCKOTO SBIICHUS;
OLIEHMBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYYEHHYIO B
XO/I€ UCCIIEI0BAHNS UIIU IKCIIEPUMEHTA;
caMOCTOSITeIbHO  (hopMynupoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXHOE JalIbHEHIEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaumeii:
NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI M 3aIIPOCHI MIPU MOUCKE U 0TOOpE
uHOpMAIIUU WM JAaHHBIX C Y4E€TOM TPEHJIOKEHHOW Yy4eOHOU (usmdeckoit
3a/lauu;
aHANIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WJUTIOCTPUPOBATDH PEIIAEMBIE 3a/1a4H HECIIOKHBIMU CXEMaMU, uarpaMMaMu, WHOU
rpaduKoil ¥ KX KOMOWHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
B X0Ji¢ 0OCYXXJIeHHUsl Yy4eOHOro Marepuayia, pe3yiabTaToB JabOpaTOpHBIX padoT U
IPOEKTOB 3aj7jaBaTh BOIMPOCHI MO CYILIECTBY OOCYX JAaeMOM TeMbl M BBICKA3bIBATb
UJey, HaleJICHHbIE Ha pPEIIEHHE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,
COMOCTAaBIISATh CBOM CYXJIEHHUSI C CYXKACHUSMHU JIPYTMX YYACTHUKOB [MAJora,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUI;
BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3YJIbTAaThl BBINOJHEHHOTO (PU3UYECKOTO OIMbITa
(3KCnIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
NOHMUMAaTh M HCHOJb30BATh MPEUMYIECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboThI IPU PELIEHUH KOHKPETHOU (PU3MYECKON mpoOIeMbl;



MPUHUMATh 1I€JIM COBMECTHOM JESITeIbHOCTH, OPTaHU30BBIBATh JEUCTBUS 1O €6
JOCTHXKEHUIO: paclpenensaTb pPOJd, OOCYXJaTh IIPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTasl KAUECTBEHHOI'O PE3yJIbTara Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJI€HAMHU KOMAH/IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIajJa B OOIIMH TMPOAYKT II0 KPHUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
BBISIBJIAITH MPOOJIEMbI B KM3HEHHBIX M Y4E€OHBIX CHUTYyalUsX, TPEOYIOLIMX s
perieHus pU3NYECKUX 3HAHMI;
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
OPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUH TPpyIIoi);
CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auyn WM IUIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHI;
Jienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJlaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh MPUYMHBI JTOCTHKEHHUS! (HEJOCTHXKEHUSI) PE3yJIbTaTOB JESTEIbHOCTH,
JIaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(GU3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJId U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npu3HaBaTh CBOE MpaBO HAa OMMOKY NpU pelleHuH (U3MYECKUX 3a7ad WK B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 kj1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOLIUXCS YMEHHUIA:
UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XHMMHYECKHE SIBJICHUA, HaOII0JEHUE,
IKCMEPUMEHT, MOJEeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPAMOJIUHEHHOE),



TPAeKTOPHs, PaBHOJACHCTBYIOIIAs cuia, nedopmauus (ymnpyras, IUIacTHYECKast),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznuuath sBiAeHUs (aud@ysus, TEIIOBOE JABM)KEHHWE YAaCTHULl BEIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLUS, B3aUMOJICHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO BpAILEHHs, Iepenada
JaBJIE€HUs TBEPABIMHU TEJIaMH, XUIKOCTAMU M ra3aMu, aTMOC(EpHOE JaBJIECHHE,
IUIABaHUE TeJN, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO ONHMCAHHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
buznyeckoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
MHUpE, B TOM 4YHclie (DU3MUECKHUE SIBICHUS B NPUPOJE: INPUMEPHI JIBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOW M HE)KUBOW NPUPOJIE, AEHCTBUE CUIIBI TPEHUS B
IPUPOAE W TEXHUKE, BIMSHUE aTMOCHEPHOrO AaBJICHHUS HA >KUBOW OPraHU3M,
IUIaBaHUE pPbIO, phlYark B TEJIE YEJIOBEKA, IPH 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3ajJauy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUIUUECKUX
SIBIICHUM;

ONKCHIBATh HM3yYEHHBIE CBOWCTBA T€A M (U3NYECKUE SIBJICHUS, HCIOJb3YS
¢u3nueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tena, cuia
TpeHMsl, JaBjeHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MeXaHHuYecKass padoTa, MOIIHOCTb, IJIEYO CHJIBbI, MOMEHT CHJIbI, KOA(PHUIMeHTt
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKasl M NOTEHLUUANIbHAS SHEPTHS]), IPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX OOO3HAUEHUS U E€OUHULBI (UIUYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOLIME TAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
npaBuia CIOXKEHHsS CWi (BHOJb OJHOM mpsAMoi), 3akoH ['yka, 3axon Ilackans,
3aKOH ApxuMmenaa, MpaBUJIO pPaBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 33aKOH COXPAHEHHs MEXaHWYECKOM DJSHEpPruH, NpH 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHUYecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I1aroB
c onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amadyd B 1—2 AEHCTBUSA, UCMONB3YS 3aKOHBI M (HOPMYJIBI,
CBsI3bIBAIOIIME (pU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd



3alliChIBaTh KPATKOE YCJIOBHE, NOACTABIATh (PU3NUECKHUE BEIUUUHBI B (DOPMYJIBI U
IPOBOANUTH Pacd€Thl, HAXOIUTh CIIPABOYHBIE JJAHHBIE, HEOOXOIUMBIE AJIs PEIICHUs
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, B ONHMCAHWM HCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJyYEHHBIH PE3yJIbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €70 PE3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tenm: (OpMynIHpoBaTh MPOBEpsieMble MPEANOJIIOKEHUA, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOT0 OO0OpYIOBAaHUS, 3alHMCHIBaTh XOJ OIbITA H
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI
U TEMIIEpaTypbl C HCHOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMMChIBATH TOKA3aHMs IPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
VU3MEpPECHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C HCHOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JIBHXKEHHS Tela, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tesa, KauecTBa 00pabOTKH MOBEPXHOCTEN TEI U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBUM TJIaBaHUA TEJl, YCIOBHUI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBIMIOJIHATh ~ WU3MEPEHUs, Cleays MpeajJoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM  3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMIOKEHHBIX Tabiul, W TpauKoB, JenaTb BBIBOABI 10 pe3yibTaTam
UCCJIeI0BAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHHs (PU3MUYECKHUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUia TPEHHUS CKOJIbKEHUS, JIABJICHHE BO31yXa,
BBITAJIKMBAIOIIASl CHJIA, JEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHJIKOCTb TEJO,
KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMU: TpPU  BBIIOJHEHUM HU3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

yKa3blBaTh MPUHLUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAOUIMECS  COCYIbl, OapoMeTrp, pblyar,
MOJIBWYKHBIN M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;



XapaKTepU30BaTh MNPUHIIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJIb3YsI 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
¢duznyecKkre 3aKOHbBI U 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh MHGOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU M1 OOecriedeHus
0e30MmacHOCTH TpU OOpallleHuu ¢ MpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIOACHUS HOPM 3KOJOTMYECKOIO MOBEAEHUS B
OKPYKaIoLIEN CpeIe;
OCYILECTBISAT OTOOP MCTOYHUKOB MH(popMmanuu B VIHTEpHETE B COOTBETCTBHUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIMUXCS 3HAHUUW U IIyTEM
CpPaBHEHUSI Pa3IUYHBIX MCTOYHUKOB BBIAEIATH MHPOPMALUIO, KOTOpas SBISAETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
2-3 uCTOYHUKOB MH(MOpPMAIUU HUIUIECKOTO COACPKAHUS, B TOM YHCIIC MyOJIMYHO
JenaTh KpaTKue COOOIIEHHMST O pe3ylibTarax MPOEKTOB WU  y4eOHBIX
WCCIIEOBAHNM, NPHU O3TOM TIPAMOTHO HCMOJIb30BATh HM3YYEHHBIM NOHATUWHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
OpU  BBINOJHEHUHM YYEOHBIX MPOEKTOB U  HCCIEAOBAaHUN  paclpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aqeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESITEIbHOCTh TPYIIbl, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIMX.

K koH1y 00yueHus B 8 ky1acce nmpeIMeTHbIE pe3yJibTaThl Ha 6A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:
MCIOJIB30BaTh MOHATHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKHE U amMop(HbIe
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSSI SHEPT s, TEIIOBOW ABUIATEINb, SJIEMEHTAPHBIN 3JICKTPUUYECKUM 3apsil,
AIEKTPUYECKOE T0JIC, TPOBOAHUKN U IUIIEKTPUKU, TTOCTOSHHBIN JICKTPUUECKUAN
TOK, MArHUTHOE MOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaThe, TeIulonepeaayda, TernioBoe
paBHOBECHE, CMauMBaHHE, KalWUISIPHbIE SIBJIICHUS, WCIAPEHHUE, KOHAEHCALWS,
IUIaBJICHUE, KpUCTa/M3anus  (OTBEpAEBAaHME), KHUIIEHHE, TeIlonepenaya



(TermIonpOBOHOCT, KOHBEKIIUS, U3ITy4YEHHUE), AIEKTpU3ALUS Tel,
B3aMMO/JICHCTBHUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MArHUTOB, IECTBUE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIYKIUS) O OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpYXKaloleM
MUpE, B TOM YUCJe PU3NYECKUE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIC SIBICHUS B MPUPOJE, KPUCTAJUIBI B Mpupoae, uznydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SBJICHUS B arMmocdepe, DSICKTPUYESCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3eMiiu, Apeid MoItCcoB, POJIb MArHUTHOTO MOJIS JUISl )KU3HU Ha
3emie, MOJSPHOE CHUSHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYHO 3a7adyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHU;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbusznueckue BEIUYMHBI (TeMmIlepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIENbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHus, yJeidbHas TEIUIOTa CrOpaHusl TOILIUBA,
KOO(POUIIMEHT TMOJIE3HOTO JCHCTBUSI TEIJIOBOW MAIIMHBI, OTHOCHUTEJIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHJla TOKa, DJJIEKTPUYECKOE
HaIpsHKEHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), TPH OMUCAHUU TMPABHIHHO
TPaKTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS W
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BEIMYUHY C JAPYTUMU BEIUYUMHAMH, CTPOUTHh T'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHE SBJICHHUS U TPOILIECCHI, UCIOIb3YS
OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUHU CTPOCHHUSI BEIIECTBA,
MPUHIUN CYNEPHO3ULUKA Ty (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Ju1st yyacTka 1enu, 3akoH Jkoyns—JIeHna, 3aKkoH COXpaHeHus
DHEPTUH, TIPH ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €TI0
MaTeMaTUYECKOE BHIPAKEHHUE;

OOBSICHATh (PU3UUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaIuu MPaAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 TOTHYECKHX IIaroB
c omopoit Ha 1-2 wW3y4YEeHHBIX CBOMCTBA (PU3NUYECKHX SBICHUH, (PUINIECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

pemiath pacu€THbIe 3a1aud B 2—3 ACHCTBUS, HCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3alUChIBAaTh KPATKOE YCJIOBUE, BBISIBISITH HEAOCTATOK JIAHHBIX Ui PEIICHUs



3aJa4uM, BbIOMpaATh 3aKOHBl U (opmynbl, HeoOXoAuMble i1 €€ pelleHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUEHHOE 3HAYEHUE (DU3UUECKON BEIMYMHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, HCIOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE
IPEIO0JIOKEHNE, OLIEHUBATh NMPABUIBHOCTh MOPSJIKA MPOBEACHUS HCCIEA0BaHNUS,
JIeJ1aTh BBIBOJIBI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Te€JN (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro
00BbEMa, TemrepaTypbl, CKOPOCTH IIpoliecca OCTBHIBAHWS M HarpeBaHUs MpH
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
ANEKTPU3aLUs TEN U B3aUMOJCHCTBHUE ANEKTPUUYECKUX 3apsA/I0B, B3aUMOJECHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEPSEMBIE
IpPEIOJIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00OpyI0BaHus,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

BBITIOJHATh TPSMBIE W3MEPEHUS TeMIepaTypbl, OTHOCHUTEIHHOW BIAXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHHUsI C MCIOJb30BaHUEM aHAJIOTOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUH C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C WCIOJIb30BAHMEM TPSIMBIX H3MEpPEHUH  (3aBUCHUMOCTH  COMPOTHUBIICHHS
OPOBOJHMUKA OT €ro JJIMHBI, IUIOIIAJU IOMNEPEYHOT0 CEUEHUs U YIECIbHOIO
COIPOTHBIICHUS BELECTBA MPOBOJHHUKA, CHJIBI TOKA, WAYLIETO 4Yepe3 MPOBOAHUK,
OT HanpsDKEHWs] Ha MPOBOAHUKE, HCCIEJOBAHUE IIOCIENIOBATENLHOTO H
NapajyieIbHOTO  COEJUHEHUWM MPOBOJHUKOB): IJIAHUPOBATh KCCIIEIOBAHUE,
coOupaTh YCTaHOBKY M BBIMOJIHATH U3MEPEHUS, CIeAys MPEUIOKEHHOMY IIJIaHy,
(buKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIUI] U TPaHKOB,
JIeN1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH  KOCBEHHBIE  HM3MEpeHHs  (PHU3MYECKUX  BeIWYWH  (yAenmbHas
TEIJIOEMKOCTh BEIIECTBA, COMNPOTHUBICHHE MPOBOJHMKA, padOoTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeO)KeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py1I0BaHUEM;



XapaKTepU30BaTh IMPUHIMINBI JECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPON Ha UX ONHUCAHMS (B TOM YHUCIE: CUCTEMAa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIECKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HArpPEeBATEIbHBIC AIIEKTPOMPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SIBICHUN U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE NPUOOPHI MO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeib BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKUX I€Nel C MOoCIeAO0BaTEIbHBIM U
NapajuleJIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jinyas yCJIOBHblE OOO3HAUYEHHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30MmacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYULIECTBJIATh NOMCK MH(pOpMaIMU (pU3nUecKoro coaep:kanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHKOB
BBIIETIATh MH(GOPMALIMIO, KOTOpas SIBISIETCSI MPOTUBOPEUMBONW MM MOXKET OBIThH
HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TMPU  BBIMOJHEHUM YYEOHBIX 3aJaHU HAYYHO--TIONYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(DOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpPNKAHUSA, B TOM
yuciie MyOJUYHO MPENCTaBIATh PEe3yJabTaThl MPOSKTHONW MM MCCIEI0BATENbCKON
NEATEIBHOCTH, TPU OTOM TI'PaMOTHO HCIIOIb30BaTh H3YyYECHHBIM NOHATUHWHBIN
anmnapar Kypca GU3MKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;
IPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBINIOJIHEHHEM IUIaHA JCWCTBUU M KOPPEKTUPOBAThH €TO0,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTENbHOCTh TPYIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpPOSBISAs  TOTOBHOCTh  pa3peuiaTh
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCTOJIb30BaTh TIOHATHS: CHUCTeMa OTcY€Ta, MarepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIILHOCTh ~ MEXaHWYECKOro  JABIKeHUs,  jaedopmarus  (ympyras,
IUTaCTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTb W
neperpy3Ku, HEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HH(PPa3BYK U
yIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OIM30PYKOCTh U JalIbHO30PKOCTh, CHEKTPBI MCITyCKaHUS W TOTJIOUICHUS, ajb]a-,
OeTa- ¥ raMMa-U3JIy4CHHS, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHENHHOE ABMKECHHUE,
PABHOYCKOPEHHOE MpPSMOJMHENHOE JBW)KEHUE, CBOOOJHOE MajJeHHe Tell,
PaBHOMEpPHOE JBMKEHHME I10 OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEaKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYXJACHHbIE KOJIeOaH!s),
pE30HAHC, BOJHOBOE  JBIDKEHHE, OTPaXCHHE  3ByKa, MPAMOJMHENHHOE
pacrpocTpaHeHHe, OTpakeHHE M IMpeJIOMJICHHE CBeTa, IIOJIHOE BHYTpPEHHEE
OTpa)KEHUE CBETA, Pa3JI0KEHNE OEJIOT0 CBETa B CIEKTP U CJIOKEHUE CHEKTPATIbHBIX
I[BETOB, JUCIEpPCUsl CBETa, €CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEKTpa U3JIyYEHHUs) M0 ONMHUCAHUIO MX XapaKTEpHBIX CBOMICTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHHUE,

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MYECKHE SBJIEHUS B MPHUPOJE: MPHIMBBI U OTJIMBBHI,
nBuxkeHre 1aHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE JABW)KEHHE IKUBBIX
OpPraHHW3MOB, BOCTIPHUSTHE 3BYKOB XHBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKUe
BOJIHBI, IIyHAMH, 3X0, I[[BETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJIE, OMOIOTHUECKOe
JEHCTBHE BUIAMMOTO, YIbTPApUOIIETOBOTO ¥ PEHTTEHOBCKOTO —H3IYYCHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3yYeHUE TPUPOAHBIX MHUHEPAJIOB, ACHCTBHE PAAMOAKTUBHBIX H3IYyYEHUH Ha
OpraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tejla IpHu
HEPaBHOMEPHOM JBM)KEHUHU, YCKOpPEHHE, MepeMeIlleHue, MyTh, YIJIOBas CKOPOCTb,
cujia TPEHUs, CHJIa YIPYroCTH, CUJIa TSXKECTHU, YCKOPEHHE CBOOOJHOTO MajeHus,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHWuYeckas padoTa W MOIIHOCTH,
NOTEHUMANbHAsl JHEPTUs Tela, MOJHATOTO HaJ MOBEPXHOCTHIO  3€MIIH,
NOTEHUUAIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHWYEeCKasl YHEPTHsl, IEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEabl), TIpU
ONKMCAaHWU TPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOJB3YEMBIX BEJIHYMH,
00O3HAUYeHHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUThb (HOPMYIIBI,



CBSI3bIBAIOLIME TAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMH BEJIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
3aKOH COXpaHEHWs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEpHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIIOMIICHUSI CBETA, 3aKOHBI
COXPAHEHUS 3apsIOBOTO U MACCOBOTO YMCEN MPHU SJIEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh HPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

pemarby pacu€THble 3aJaud (ONMMpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE IS
pellieHusi, MPOBOAUTH pPACUEThl M OICHUBATH PEATUCTHUYHOCTH MOTYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPENOJIOKEHNE, OIICHUBATh MPABUILHOCTD MOPSIKA MPOBEACHUS HCCICIOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHUMOCThH TepHoa KojeOaHUW MPYKUHHOTO MAasiTHUKa OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparomied JHMH3e, HAOMIOACHHME CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3IIYYEHHsI): CAMOCTOATENBbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA M €T0 PE3YNbTaThl, (OPMYIHPOBATH
BBIBO/IbI;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUI, ONPEAesisi CpeaHee
3HaUCHUE U3MepsIeMOl BeTUYHHbI ((POKYCHOE PACCTOSIHUE COOMpArOUIe JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);
OPOBOJAWTH  WCCIEJOBAaHWE  3aBHUCUMOCTEH  (DM3MUECKUX  BEIMYHH  C
UCIIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU



PAaBHOYCKOPEHHOM JIBIJKEHMHM 0O€3 HadallbHOM CKOpPOCTH, IMepuoAa KosieOaHui
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja MaJeHus M yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CpeHss CKOPOCTh U
YCKOpPEHHE Tela MpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJJHOIO
najieHus, KECTKOCTh  MPYXUHBL, KOX(P(OUIMEHT  TPEHUS  CKOJbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH U3MEPEHMSI, CIIEAYsI MPEITI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIWYUHBI W AHAIM3MPOBATH IOTYYCHHBIC
Pe3yJIbTaThl ¢ YUYETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHNUN;

coOmoaTh MpaBuia TEXHUKH Oe30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIETE: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCYHBIM UCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
MJIaHeTapHasi MOJIEh aTOMa, HyKJIOHHAs! MOJIeJIhb aTOMHOTO SIJIpa;
XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUUECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHuA (B TOM 4YHUCJE: CHUIOMETP, NATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonp3yss 3HaHUS O CBOMCTBax (PU3WYECKUX SBICHUN U
HEe00XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHUYECKHX MPOLECCOB MpHU
pelIeHnr Y4YeOHO--MPAKTUYECKUX 3a/ad, ONTHUYECKHE CXEeMbl JJIsi MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JIHH3E;

MPUBOAUTHh TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJIA OOecredeHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYUIECTBJISATh MOUCK HH(MOpManuu Quznueckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJIydeHHOHM HH(OpMAIIMM Ha OCHOBE HMMEIOIIUXCA 3HAHUM U
JOTIOJTHUTETHHBIX UCTOYHUKOB;



UCIOJB30BaTh INPU BBINOJIHEHMHM YUYEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
JAUTEpaTypy (pu3mdecKoro coaep:kaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WnTepHer, BnageTe npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COACpKaHUs, MyOIMUHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JESITEIBHOCTH,
IIPY 3TOM T'PAMOTHO MCHOJIB30BAaTh NU3YYECHHBIM NOHATUHMHBIN anIapaT u3y4aecMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAalMe ¢ y4EToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpaMMbl Bcero 06H TPOTLHBIC pﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
- 2
11 Pusuia - Hayka 0 IpUpoze 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2
12 PU3UCCKHC BENMIMHEI 0 0 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBEICHUS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
21 Crpoenne pemectsa L 0 L https://m.eds00.ru/7416194
29 JIBU>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznea 3. /IBuKeHHe U B3aUMO/IeiicCTBHE TeJl
bubmuorexa [JOK
3 0
31 Mexarmeckoe aswkenne . https://m.eds00.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 HMuepuus, macca, mioTHoCTS https://m.eds00.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Crna. Buer cun https://m.eds00.ru/7f416194
Hroro no paszaeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMJAKOCTE U ra3oB

41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuKoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe aBicHHe 0 ! https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabora n momHocTS 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 0 https://m.edso0.ru/7f416194
Hroro mo pasueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTpo.m,HLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
. bu6mmoreka [IOK
11 CTpoerue 1 CBOHCTBA BEIECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternosere nporeccat 21 . > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pa3nen 2. DjekTpuyeckue U MATHUTHBIE SIBJICHHUS
21 DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBII AMEKTPUIECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarnutbIe AB1CHUs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 OneKTPOMArHHTHAS HETYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThbI pecypesi
Pasznea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OTMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
1.2 Bsaumonedcraue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3aKonbI coxpaneHm 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusi M BOJIHbI
bu6mmorexa [IOK
7
2.1 Mexanuteckue koneOanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexanueckue BOTHbL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo paszaeny 15
Pa3nen 3. DjeKTpOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIE ABJICHHSI
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
6 0 3
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne OEI0ro CBeTa B CIEKTP 3 0 2 bubmorexa LIOK

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



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

Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€E IBJIeHUSA

5.1 Hcnyckanue U MOrJIOIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Egggﬁgg&%gﬁ% f412446
5.3 SnepHble peakuu 7 1 Egggﬁ%?:cizggﬁfMa%G
HWroro 1o pasueny 17
Pa3zgea 6. [loBTOPUTEIHHO-00001IAKOIIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
Kypca ¢hu3nku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposbubie IIpakTudecku
n/n yp Bcero 06 poa ¢ p6 cekme o0pa3oBaTte/ibHbIC
a00ThI a00ThI
p p pecypcsl

1 ®dusuka — Hayka o npupoze. AsneHus
TIPUPOIBI
Du3nyeCcKue ABICHUS
®usnuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1
TEPMOMETPA U JATUMKA TeMIIepaTyphl"

5 MeTtobl HayuHOTO nO3HaHUs. OnucaHue Bbu6moteka [JOK
(bu3NYECKUX SIBICHUHN C MOMOIIBI0 MOAeNeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JbIle
BBICOTA ITycKa"

v Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE bubmmnoreka HOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHI] BELIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJII0JIEHUIO TETJIOBOTO PacIIUPEHUs Ta30B»

10 ArperarHble COCTOSIHUSI BEIIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN BOJIBI.

11 O0600611IEHNE TT0 pa3L[eJ1 «IlepBoHAavaIbHBIE bubmiorexa LIOK

P Y p https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHHMH BEILECTBAY
12 Mexannueckoe npuxeHue. PaBHoMepHoe u bu6muotexa [JOK



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

HEPAaBHOMECPHOC ABHXKCHUC

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHHIIBI cCKOpOCTH BH6J_H/IOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nnyTy 1 BpeMEeHU IBUKCHUSA BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁgg?;%féiggﬁmoﬂo
16 IInotHoCTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJIay»
18 Pemenue 3amau no treme "[11oTHOCTE bubnunoreka LIOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (1edopMmarvn)
MPY>KUHBI OT MPUJIOKEHHON CHUITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
| S sk v st e B 10K
S https://m.edsoo.ru/ff0al1778
23 Cuna TspKecTH Ha IpYTuX IUIaHEeTax. bubmmnoreka HOK
Pu3nuecKue XapakKTEPUCTHKU TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cuit. JluHamomMeTp ]f?_tlfgs?ﬁr?]?:é(siggllffmamcc
25 Bec tena. HeBecoMmocTh ]r?_tlfgs?ﬁr?]?:é(siggllfffo‘aﬂm
26 CnoxcveHHe ABYX CHII, HAIPABJIEHHBIX I10 BI/I6J'.II/IOTeKa HOK
OAHOI psiMOM. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3apau no reme "PaBHonelicTByrOMIAs

n

CHIJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28 Cwiia TpeHus u €€ BuAbl. TpeHue B IpUpoOAe U bubmmoreka [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT bubmmoreka [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CUIIBI
Pemenue 3amau o remam: «Bec Tenay,

31 «I'paduueckoe nzobpaxkenue cumn», «CUIbD, EH6J_IHOTeKa HOK
«PaBHOTGHCTBYIOA CHITY https://m.edsoo.ru/ff0alde0
KonTtponpsHast pabora no Temam:

30 «MexaHndeckoe IBIKEeHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cuimy, «CUIbD)

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnnoreka [JOK
YBEJIMYCHHUS JaBICHHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmmoreka IIOK
0T 00bEMa, TEMIIEPaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMU, bubmmoteka IIOK
SKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )XKUAKOCTH U ra3e, BbI3BAHHOE bubmmoteka IIOK
JNEMCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3agau mo teme «JlapieHue B bubnunorexa LIOK
JKHJIKOCTH M rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

but6mmorekxa [IOK

38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970

39 I'unpaBnnueckuii mpece BH6J_MOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opIiIHEBOM KUIKOCTHBIN HACOC

41 ATMocdepa 3emMiu 1 IPUYHUHBI €€ bubmuoteka [IOK

CYILLIECTBOBaHMS

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2718
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bub6nuoreka [IOK

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ffoazbsa
H3mepenne armocdeproro aasneHus. OnbIT bubmmoreka [JOK
43 -
Toppuyesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka HOK
BBICOTHI HaJl YpPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe naBieHue bubnmnoreka HOK
45 :
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmocdepHoe
nasiexue"
47 JelicTBHE )KUIKOCTU U ra3a HA IOTPYKEHHOE bubnuorexa [{OK
B HUX T€JIO. ApXUMEIOBA CHIIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaEKHBgIo 51?1 CHUJTBI ep”?c;[a el Ha bubmorexa LIOK
m > A yiom https://m.edso0.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCUMOCTH Beca Tela B bubnnorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Teay
bu6nmorexa LIOK
50 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyrpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «lIlinaBanue cyoB.
52 Bos onnaﬁsaHHe» «/laBneHue TBe BI?(JITCJ'I bubmorexa [IOK
JLyXOIL ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 KonTponpHas pabota o Teme «JlaBnenue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B)»
but6mmoreka [IOK
54 Mexanuteckas pabora https://m.edsoo.ru/ff0a3f82
55 MortHocTh. EAUHUITEI MOIITHOCTH bubmuorexa [{OK



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3f82

Ypok-uccnenosanue "Pacyér MOIIHOCTH,

56 9 N 1
pa3BUBAaeMOM MpU NMOIbEME M0 JieCTHUIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHOBecue
CHUJI Ha pbluare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JIaGoparopHas aéoTa «}i/lccnin%]siﬂne 0.5 Bubmorexa IIOK
paropras p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
59 Pemenne 3agaq mo reme «Y cioBus bubnuoreka [IOK
PaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduruent nose3Horo nercTBus
60 mexanusMma. Jlaboparopnas pabora 0.5
«3mepenue KII1/] HakIOHHOM MIIOCKOCTH
61 Pemrenne 3amau o reme "Pabora, MOIITHOCTS, bu6nmorexa LIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
MIOTEHLMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
N bub6nmoteka IHOK
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH 6_ oreka 11O
https://m.edsoo0.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
64 M3MEHEHUSI KHHETUYECKOW U MOTEHUUAIbHON 1
SHEPTUHU MPU CKATHIBAHUU TE€JIa TI0 HAKJIOHHOM
MJIOCKOCTH"
65 KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPTHUsD)
66 PesepBHslit ypok. Pabota ¢ TekcTtamu 1o teme bu6muoreka [IOK
"MexaHn4yecKkoe aOBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bu6muoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

"PaboTa. MontHocTh. DHeprus"
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8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0BpasoBaTeNbHbIE
padoThbI padoThI pecypesI
OcHOBHbIE MOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOpUHU U UX Ol'i,BITI})IBIe bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro bubnuoreka [IOK
3 . .
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUn
5 Kpucrannmueckue u amopdusie Tena bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. bubnnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe pacuimpeHue u cxxarue bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubnuorexa [IOK
BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubmorexa LIOK
8 peA https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTnueckoe
11 ncpnonwoglﬁrl)de ;lennomljlx CBOICTB BEILIECTB U 1 bubmorexa LIOK
\ https://m.edso0.ru/ff0a65c0
MaTEepUaJIOB B LIESX dHEProcOepekeHUs
12 KommuectBo Temnorel. Y neapHas bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a65c0

TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHnue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 .
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccnenoBanue
14 HBJICIfI/ISI TIE):HJIOCI))6MeHa npu CMi:[HJI/IBaHI/H/I Eubmorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konudecTBa TEMIIOTH, HEOOXOAMMOTO
15 JUISL HarpeBaHUsA TeJa U BbIIEISEMOT0 UM MIPH
OXJIAXKICHUH
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
16 > " .
yZI€JIbHOM TEMJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE
18 KPUCTAITTNYECKUX I;Ieln VYaenpHas TemioTa bubmorexa LIOK
p thde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnnoreka [JOK
yZIeJIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temiora
napooOpazoBaHMsl U KOHJCHCALIMH. bubnuoreka [IOK
21 .
3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue gﬁocmenbﬁ){oﬁimﬂiocm buGmorexa LIOK
peil N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/yXa
[TpuHIMIBI pabOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas Typ6uHa. /IBurarenb BHyTpEHHETO

CTOpaHHsI



https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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o5 KIIZl remmoBoro asurarens. TenaoBele bubnmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B
TEIUIOBBIX MpoIieccax
IToaroroBka K KOHTPOJILHOM pabOTE IO TEMe

27 "TCIIL'IJ'IOBBIG SIBJ'IGHI/I}E) I/I3MeHe§me arperaTHbix Bubmorexa HOK

N . P https://m.edsoo.ru/ff0a83f2
COCTOSTHUM BEIIECTBA
KonTponbsHas pabora no teme "TemioBbie
28 ﬂBHCIfI/ISI I/ISMGIE)HGHI/IG arperaTHbIX COCTOSHHMN Eubmorexa IIOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanys Ten. [[Ba posa aIeKTprUIecKux
3apsioB

30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
UHAYKIHMEW U IPU CONPUKOCHOBEHUH"

31 B3aunmoeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moje. HampsskeHHOCTh

32 BJICKTTpI/ILIeCKOFO noss. I1 I/II)HI_II/IH Eubmorexa IIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH JIEKTPUUECKHUX TTOJICH
33 Hocurenu snexTpudeckux 3apsiioB.
DOneMeHTapHbIN 3apsia. CTpoeHue aToma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpAHEHUS JIEKTPUYECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuorexa [IOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUISCKUH TOK, YCIOBHS €ro

36 c eZI;BOBaHIM HC”}gHHHKH AIEKTPUUECKOTO bubmorexa LIOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS DIIEKTPUIECKOT0 TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O I10JIA Ha IPOBOJHUKH U



https://m.edsoo.ru/ff0a7c7c
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https://m.edsoo.ru/ff0a8ef6
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JIADJICKTPUKH"

39 DIEeKTPUYECKUM TOK B METAJIJIAX, JKUJKOCTAX bubnmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubnmoreka [JOK
41 n n 05 .
H3MepeHue u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BoibTmerp.
42 Jla6o Ie)lTo Hast a6OIT)a "UsmepeHue u P 0.5 bubmorexa LIOK
patoptas p ,P ' https://m.edsoo.ru/ff0a9e14
PEryJIUpOBaHKE HAMPSHKCHHUSI
CornpoTuBieHe IPOBOAHUKA. Y A€IIBHOE bubnuorexa [JOK
43 .
CONIPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubnnoreka [JOK
44 1 .
OT €T0 JUIMHBI, TUIOIIA/IX MONEePEYHOr0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBUCHUMOCTB CHJIBI TOKA OT HAIPSIKSHHUS. bubnmnorexa [JOK
45
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnast paborta "HccnenoBanue
16 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 1 bubnuoteka [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJIO)KEHUS HaMPsDKEHUN TTPU 1 bubnmoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTS CEIJ'II)I IT)OKaIrDI W Tma aHJP;eHBiOM b 1 bubmiorexa HOK
P p N https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubmuotexa [JOK

AJIg Pa3JIMYHOr0 COCAMHCHUSA ITPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenencaue paboTsI 1 bubnnoreka [HOK
Y MOIITHOCTHU 3JIEKTPUYECKOIo TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKUE [N U TOTPEONTEN
53 KT pI/II{GCKoﬁ auHe TUU B 61:)1T Kopotkoe buGmnorexa LIOK
P p y. Rop https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
"DrekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U bubnuorexa [JOK
54 . . :
uX B3aumojiecTBus. [locTostHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbhas padbota no teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnuorexa [JOK
55 . . :
ux B3aumojencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnmnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe nosie 3eMIH U bubnuoteka [JOK
58 .
€ro 3HadeHue I )KU3HA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe 1nojue
59 KT HEeCKI([)ro TOKa MarHuTHoOE 1oJie bubmnorexa LIOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 HEGO aToOpHas a6(f)Ta "N3yuenue nencTBus 0.5 bubmorexa LIOK
PaToprai p i 8 . ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TI0JIs1 Ha MPOBOJTHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue driekTpoaBuraTeneii B
61 TEXHUYECKHX yC oﬁchaﬂx Y Ha TPAHCIIOPTE bubmorexa LIOK
yeTp " p pTe. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dIEKTpoABUTATENSA"
62 OmnbrTer @apanest. 3aKOH IEKTPOMArHUTHON
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unaykiuu. [Ipasuio Jlenna

OnekrporenepaTop. CriocoObl MOTyYeHUS

63 JIEKTPUUECKOW IHEPTUU. DIIEKTPOCTAHIIUH Ha 1
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

64 [TonroToBka K KOHTPOJIBHON pPabOTE MO TeMe 1
"DNeKTpUYEeCKNe U MarHUTHHIE SIBJICHUS"

65 KonrponsHas pabora o teme 1 bubmumoreka [IOK
"DJIeKTpHUUECKUE U MATHUTHBIEC SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubnuorexa [JOK

66 n n 1 .

TenuoBsle sIBICHUS https://m.edsoo.ru/ff0accse
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubnuorexa [JOK

67 " 3 3 " 1 .

ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudposeie
T Tema ypoka Beero Kontpoubusbie IIpakruyeckue 06pazoBaTeIbHbIE
padoThI padoThI pecypebi
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSIMOIMHENTHOE ABUKEHNE 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUOKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JlaboparopHnas padora "OnpeneneHue
7 CKO peHml? Ten'f pu aBﬂopcio €HHOM 1 1 Bubmzorexa LIOK
YCKop PH PaBHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBYDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH
8 CBob6oHOe nafgenue tei. OnelTel [anunes 1
PaBHOMeEpHOE JBMIKEHHE T10 OK HOCTH.
9 Ilepuo 5 '-IaC"f[OTa 00pa eHHs[pJ}i)IfI(HeﬁHaﬂ u 1 Bubmzorexa LIOK
PHOZ patt ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEMHUTENTEHOE YCKOPEHHE 1
. bu6mmorexa [IOK
1
11 ITepssriit 3akoH HeroToHa. Bextop critb https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHoaeicTByromas 1 bu6mmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK

13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuia ynpyroctu
JlabGopaTtopHast pabota «OrnpeneneHue bubnnoreka [JOK
17 .
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cumna TpeHUs» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnnoreka [JOK
Kod(duImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpeHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6nmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs bubnnorexka [JOK
U [IEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnmoreka [JOK
26 R S .
TBEPAOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHT cuinsl. LleHTp TsxecTn
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Pentenue 3amad mo teMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe
29 "Mg;a?{;lecme ;;PI:KJ;I;II:IGH}%)BaH;OECﬁZT;{HG bubunorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHudeckoe bubnmoreka [JOK
nBmkenne. Bsaumonetictsue ten'” https://m.edsoo.ru/ffOb06ec
14 .U .
3 coxpanermnmmymen. Yapyroe n neympyros Bu6mnorexa LIOK
P N Y 24 yHpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE
30 Pewenue 3anau no reme "3akoH cCOXpaHEHUs bubnuorexa [JOK
umnyisca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0as4
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Ornpeaenenne padoThbl
36 CHWJIBI TPEHUS TIPU PAaBHOMEPHOM JIBH>KEHUU
TeJa MO0 TOPU30HTAITBHON ITOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPTus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas paborta «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmuotexa [JOK

Kkosiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b096c
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43

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IIEpUoJa
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre YHEPTUU TIPH MEXAHHUECKUX
KOJIEOaHUIX

46

JlaGopaTtopHas pabora «OnpeneneHue
Y4aCTOTHI U TIEpHUO/Ia KoJIeOaHU TPY>KUHHOTO
MasiITHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUoJia KojieOaHuii rpys3a,
IMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MeXaHn4eckux BoJiH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenus "MexaHUYecKue BOTHBI B
TBEpIOM Tene. CelicMuiecKkre BOITHBI"

50

3By1(. PaCHpOCTpaHCHI/Ie " OTPAKCHHUC 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"3aKkoHbI cOXpaHeHHs. MexaHn4yecKue
K01e0aHus ¥ BOJHEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHast pabota mo teme "3akoHbI
coxpaHeHus. MexaHn4ecKkue KoleOaHus u
BOJTHBI"

56

DNIEKTPOMArHUTHOE MOoJe. DIEKTPOMATHUTHbBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
bubmuorexa [JOK
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsocL)Iru [f0b2fe6
3JICKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBS3HU" — :
Ypok-uccnenosanue "M3ydyeHnue cBOiCTB
bubmuorexa [JOK
59 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
o 6I/IJII)I>HOFO renedona” B https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas mpupoza ceera. CKOpocTh bubnnoreka [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6mmoreka [IOK
62 acrpoctpaHeHue cBera. 3atmenus CoJHIa U
%YHIE p H https://m.edsoo.ru/ff0b3658
3akoH oTpaxxeHHs cBeTa. 3epkaia. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUSI ] 1
cera https://m.edsoo.ru/ff0b38c4
64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmuorexa [JOK
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO https://m.e dsogru /fOb3c5e
OTpPaKeHHSI B ONTHYECKHUX CBETOBOAAX — '
JlaboparopHas pabota "MccrnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3IyX-
crekno""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyecKas Cujia JIMH3bI A

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [TocTpoenue n3o0paxeHUi B JTMH3AX https://m.edsoo.ru/f0b44da
Jlab 6ora "OmnpeneneHue
70 q)iK;EfI’gigI;aaiE:O;;;H HIE)II)ITquec}II:;I)I‘?I CHJTBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoie JUH3bI
71 Ypok-koHpeperuus "OnTudeckue JMH30BbIC bubmmoreka [JOK
npudops!" https.//m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
' https.//m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHMTH 3peHue"
P 0 )
| P b e e, O B 10K
’ P H ' https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBeta
JlaboparopHas padota "OnbITHI 110
75 Pa3oKEeHUI0 OEIOro CBEeTa B CHEKTP U bubnuoreka [IOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpoxk-npaktukyM "BoaHOBBIE CBOWCTBA CBETA!
qucnepcusi, tHTepdepeHuus U audpaxius’”
77 OmnsiThl Pesepdopaa u rmianerapHas MoJieNb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue 1 MOTJoUeHHe CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHeNH4aThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnroaeHue cieKTpoB bubnmoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangroakTuBHOCTH 1 €€ BHUIBI bubmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne aTOMHOTO siipa. HykimoHHast Mojiens bubmmorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC TIpeBparieHus. M3oTombl bu6mmoreka [IOK
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https://m.edsoo.ru/ffOclal4

Perenue 3aga4d mo reme: "PagrnoakTUBHBIE

bu6mmoreka [IOK

84 npeBpaiieHus" https://m.edsoo.ru/ff0clbda
85 [Tepuon monypacmana
86 Ypok-koHpepenius "PagnoakTBHBIC bubnmoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakunu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
87 :
3apsI0BOIO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CB3U aTOMHBIX si7ep. CBsA3b MacChl U bubnnoreka [JOK
88 ]
SHEPIruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie peakiuu'
Peakiuu cuntesa u nenenus saep. Mcrounuku bubnnoreka [JOK
90 N ]
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.
91 JleiicTBUS paglOaKTUBHBIX M3JIyY€HUN Ha
JKUBbIE OpraHU3Mbl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DNEeKTPOMarHuTHOE MOJIE. bubnnorexka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbHas padora no teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, 0600meHne. JlabopaTopHbIe bubnmoreka [JOK
94 " 2 n .
paboThl 1o Kypey "B3aumMosneiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o006meHue. Pemenue
95 acquII){mx " Ka‘—IeCH"l:IBeHHI)IX 3a/1a4 1o TeMe bubmorexa LIOK
E’ N g https://m.edsoo.ru/ff0c2572
TerutoBble Mpouecchl
IToBTOpenue, 0000menue. Pemenne
P Hl bu6mmoreka [IOK
96 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME

"KIIJI TermoBsIX aBurarenci'”

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, 0600IeHNE. Permenune

97 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KIIJ] a5exTpoycTaHOBOK
98 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu bubnmoreka [JOK
99 n n 1 .
110 TeMe "3aKOHbI COXPAHEHHUS B MEXaHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
no teme "Konebanust u BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK
1o reme "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1
o Teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» ®dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacc/ [leppimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

7 KJIIACC

1.Pabouas mporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tleperimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCOB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

8 KUIACC



1. Pabouas nporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOANUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,crepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTopsl:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAaHHBIM yUEOHUKOM

4. Ileppiukun A.B. ®uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTEIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOIpOCOB U 33124 1o ¢puzuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KOHTpOJbHBIE
3aganus. —Caparos:JIuneii, 2014.

8. «KonTposnbHO-U3Mepurenbubie maTepuansl. Gusnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. HIpoda

11.H.B. ®unonorudy Metoauueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CaMocToSTenbHbBIE U KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. Ilpoda



13.B.B. [llaxmarosa ,O.P. llledep Auarnoctuyeckue padotsl -8 kinacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopuark Borpocos u 3amau
2015 M. Jlpoda

9 KUIIACC

1. Pabouas nmporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOANUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 0OpazoBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
pabotsl. —5-¢ u3manne,- M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopartopusie padoThl. KOHTpoOJbHEIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTeNbHble MaTepuaiibl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeTonudeckoe nocooue/ A.E. Mapos.-



M.: poda, 2011.- 123c.:

KoHTposnbHbIE U camocTosITeIbHbIE Pa00ThI MO (pu3uke. 9 K1acc: K y4eOHUKY
A.B. [leppiikuna, E.M. I'ytHuk «®usnka 9 kinace» / O.W. I'pomiiea. — M.
M3narenscTBO «OK3ameny, 2014.

Tecto o ¢pusuke. 9 knace: k yaueOnuky A.B. [leprimkuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.U. I'pomueBa. — M.: U3znarenscTBo «OK3amen», 2010.

®dusuka. 9 kinacce. TemaTuueckue TECTOBBIC 3aanus 1715t moaArotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasis: OO0 «Akaaemust
pazButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

7 KIIACC

bubnuoteka — Bc€ nmo nmpeamerty «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuaeoomnsiTel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

3. Equnas xomtexius iudpoBbeix 00pa3oBaTeIbHBIX PECYypcoB. — Pesxkum

nocryma: http://school- collection.edu.ru

4. lnTepecHbIe MaTepUabl K ypoKaM (PU3UKH 10 TEMaM; TECThI [0 TEMaM;
HarJsIHbIe TOCO0OuMs K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIE pecypchl. — Pexxum qocryna:



http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KUIACC

1. bubamoteka — Bc€ mo npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius qudpoBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarJsIHbIC Toco0Ous K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTebHbIE pecypchl. — PexxuM qocTymna:
http:/www.openclass.ru

6. DnekTpoHHBIE YyueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIACC

1. BuaeoomnsiThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komiekius nu@poBbIX 00pa30BaTebHBIX PECYPCOB. — Pexkum

noctyma: http://school- collection.edu.ru

3. laTepecHbie MaTepralibl K ypoKaM (DU3HMKH 110 TEMaM; TECThI 110 TEMaM;
HarJsIHbIe TOCO0OuMs K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru
4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru



5. DnekTpoHHBIe yueOHUKH 10 (usuke. — Pexxum noctyna: http://www.fizika.ru
6.uctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Ki1acc.
CeteBoe oOpasoBartenbHOE coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas kosutekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbIA IEHTP HHGOPMAITMOHHO-00Pa30BaTENBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aanmanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢pusuka: o0Oydvarorias nporpamMma. http://www.int-edu.ru/soft/fiz.htmi

13. ®usuka.ru. http://www.fizika.ru/



AHOTALIUS

Conepkanue mporpamMmbl 1Mo (pU3MKE HaIpaBiIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYarOUIUXCsl U OPraHU3aIUI0 U3YUYCHHUS
Gbu3NKK Ha JEeATeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCA
BO3MOXHOCTH yueOHOTo npeamera B peanusanuu tpedboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeAMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)K€ MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIEro o0pa3oBaHuUsl.

[IporpaMMa 1o (¢u3MKEe YyCTaHABIMBACT paclpeneicHrue Y4eOHOro
Marepuana Mo TroaaMm oOydeHus (To Kiaccam), TpemiaracT NPUMEPHYIO
MOCJEAOBATEILHOCTh HM3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJarommXcs.

[Iporpamma no ¢usuke pa3padoTaHa € IEJIbI0 OKa3aHUS METOIUYECKOU
MOMOIIM YYUTEII0 B CO3JaHUU paboyell MporpamMMebl Mo y4eOHOMY TpEeaMETy.
duznka SABISETCS CUCTEMOOOPA3YIOUIUM JJISI €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB H
SBJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHMel, acTpoHOMHUEH U (PU3HUECKOM
reorpadued, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
penocTaBisieT Haubojee sICHble OoOpaslibl NMPUMEHEHHS HAy4yHOTO METoja
MO3HAHUsA, TO €CTh CII0Cc00a MOJYyYeHUs TOCTOBEPHBIX 3HaHUM 0 mupe. OnaHa u3
[VIaBHBIX 3a/1ad (PU3NYECKOro 0O0pa3oBaHUsl B CTPYKTYype OOIIEro 0Opa3oBaHUs
COCTOUT B (hOPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U MHTEpeca K
HayKe y 00y4YaroImxcs.

[Ipennaraemsiii B mporpamme 1o (u3uke rnepeueHs J1abopaToOpHBIX paboT
U ONBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, Y4YWUTelb JeNacT BBIOOP
MPOBEJICHUsI J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HHIAWBUIYATbHBIX
OCOOCHHOCTEM  OOydYaroluxcs, CIHUCKAa OKCIEPUMEHTAIbHBIX  3aJlaHui,
IpeajiaraeMbIX B paMKax OCHOBHOT'O TOCYapCTBEHHOTO dK3aMeHa 1Mo (hu3ukKe.



