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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTENIbHOM NpOrpaMMbl, IMPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€rom deaepaibHON paboudeid MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Du3nukay.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYYaroIMXCsS M OPTraHU3alMI0 H3y4eHUs
(¢u3MKN Ha JAEATEIBbHOCTHON OCHOBe. B mporpamme mo (u3uke y4HMTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOro mpeamera B peanmzauuu TpebdoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM O0YUYeHHs, a TAKXKE
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHusI.

[TporpamMma no (u3uke ycTaHaBIMBAET pacrlpeesieHue yueOHoro MaTepuana
1o rojgamM oOyueHus (MO Kjaccam), mpejaraeT IpUuMEpHYIO MOCIeI0BaTeIbHOCTD
U3yYEHUs TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAECP>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

ITporpaMMa 1o ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIUIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

duszuka ABISETCA  CHUCTEMOOOPa3yloIIMM JJIsi  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MTPEIMETOB, IIOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBJICHUM, M3y4YaeMbIX XUMHEH, Ouosorueu, acrpoHomued u GU3UIECKOU
reorpadueil, BHOCHT BKJIAJ] B €CTECTBEHHO-HAy4YHYI KapTHHY MHUDA,
npenocTaBisieT HauOosee sCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTO METO/a
MO3HAaHMsI, TO €CTh CIIOCO0a MOTy4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 IIaBHBIX 3a7ad (pU3MUECKOro OOpa3oBaHMs B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH H
UHTepeca K HayKe y 00yJaronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINojaraeT OBJAJCHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOEHHOCTU HAYYHOTO HUCCIIEIOBAHUS;
UHTEPIPETUPOBATh JaHHbIE M HCIOJNB30BATh HAy4YHbBIE JIOKa3aTeIbCTBA IS
HOJTyYEHUs BBIBOJIOB.

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
onpezneneHsl B KoHuenuuu mnpenojgaBaHusi ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranum3zanusx Poccuiickoit ®epepanuu, peamTu3yrOIINX
OCHOBHBIE  001I€00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

Hean usyyenus pusuku:
npuoOpeTeHue MHTEpeca W CTpeMJICHUs OOydaroluxcsi K Hay4YHOMY H3YYEHUIO
IPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJACTABICHUNH O HAyYHOM METOJE TMO3HaHUS W (OPMHUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS Kak pe3yJibTara H3Y4YEeHHs] OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHpoBaHUE MPEACTABICHUNH O POIU (PU3MKK Ui  Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;
pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cepax Oymymed mpodeccrnoHambHOMN
NEeATEIbHOCTH, CBSA3aHHOU C (DU3MKOM, MOATOTOBKA K JaibHEHIIeMy O0y4EeHUIO B
TOM HAINpaBJICHUU.

JlocTikeHne 3THX IeJied MmporpaMMbl MO (pU3WKe Ha ypOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:
npuoOpeTeHne 3HaHWKW O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpEeTeHUE YMEHHM ONUCHIBATh U OOBICHATH (DU3UYECKUE SIBJICHUA C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX PAacCYETHBIX 3a/lad C MCIOJIb30BAHUEM
bu3nUecKux MOJeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;
pa3BUTHE YMEHHMI HaOJMI0NaTh TNPUPOJHBIE SBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE UCCIECOBAHUS C UCTIOIb30BAaHUEM
U3MEPUTETHLHBIX TPUOOPOB;

OoCcBOeHHE MPUEMOB paboThl ¢ MH(pOpMaren GU3NUECKOTO COACpPKAHMs, BKIIIOYas
UH(OPMAIIMI0O O COBPEMEHHBIX JTOCTIKCHMSIX (U3UKH, aHaU3 U KPUTUYECKOE
OlIeHUBaHUE MH(DOpMAIUY;

3HAKOMCTBO CO cdepamu MpodecCHOHANBHONW NESITEIbHOCTH, CBSI3aHHBIMU C
bU3NKON, WU COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
buznyecKoil HayKu.

Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOIO OOIIETO
obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 4aca B HeJIeN0), B 8
Kj1acce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemseiii B mporpamMme no ¢Gpu3Mke nepedeHb JadopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTENb JellaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIMBHUIYATIbHBIX OCOOEHHOCTEH
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHul, MpeajaraéMbix B paMKax
OCHOBHOTO T'OCYJapCTBEHHOT0 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MepeHue Quanyueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocts u3mepeHunit. MexxayHapoaHasi CUCTeMa €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4aroT TMPUPOLIY.
EcTtecTBeHHO-HAY4YHBI METOJ MO3HaHMs: HaOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUNIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, O0OBSICHEHHE
HaOmogaemMoro siieHus. Onucanue GuU3NUecKuX SBJICHUM C MOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TeIIOBbIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBIICHHUSI.
dusnyeckne NPUOOPHI M TPOIEaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM U
1 (ppoBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

OnpeneneHue UeHbl IeJIEHUs IIKaJIbl U3MEPUTENILHOIO MPUOOpa.

N3mepeHne pacCcTOsSHUMN.

H3mepenne 00bEMa KUAKOCTU U TBEPJOTO TEa.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepeHnne temmnepaTypbl NMPU MOMOIIU KHIKOCTHOTO TEPMOMETpAa M AaTYUKa
TEMIIepaTyphl.

[IpoBeneHne ncciieoBaHus MO MPOBEPKE TMITOTE3bI: JAJBHOCTh MOJIETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayajibHbIe CBeAeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBroxkeHue uacTtul BemiecTBa. CBsA3b CKOPOCTHM JABMKEHUS YacTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmwkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpucTalIMyecKkrx) Tesl. B3anMOCBsI3p MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJEKYJISpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mtonenne 6poyHOBCKOTO ABUKEHUSI.
Hab6monenue nuddysun.



HabGmionenue sBrneHuil, OOBSACHSIIONMXCA TMPUTSHKEHHUEM WM OTTAJKUBAHUEM
YaCTHULL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSAZIOB (C UCIonb30BaHUuEM (poTorpaduii).
OnpIThl IO HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHAsl CKOPOCTh NPU HEPABHOMEPHOM IBHWKEHHHU. Pacuér myTtu u
BPEMEHU JABUKCHUS.

SBnenue uHepUMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHULE
00bEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
Tsokecty. Cuila TshKeCTH Ha apyrux mianerax. Bec tena. Hesecomocts. Chnoxenune
CWJI, HaPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHWn4ecKoro IBUKEHUS Tena.

W3mepeHne cKOpoCTH MPSAMOJIMHENHOTO JBUKECHHUS.
HaGntonenue siBjeHUs: HHEPLIUH.

HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUY TeJl.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEJL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IPSIMOIA.

Jlabopamopnsie padomul u onsimel.

OmnpeneneHne CKOPOCTA PAaBHOMEPHOTO JIBUKEHUs (IIapuKa B JKUJKOCTU, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWMJIS U TaK Janee).

Omnpenenenue cpeHel CKOPOCTU CKOJIBKEHUs OpyCKa WM IIaprKa MO HaKIOHHOU
IIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTshkeHus (Iedopmaiuu) npy>KUHbI
OT IIPUJIOKEHHOU CUJIBI.

OneITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHS OT Beca Tela
Y XapaKTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTENH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS! M YBEIUUYEHUS JaBiieHusd. JlaBieHue rasa.
3aBUCHUMOCTh JaBJ€HUA raza OT o0b&ma, TemmepaTypsl. [lepemaua maBnenus



TBEPBIMU TEJNAMU, KUIAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JABICHUS JKHIKOCTH OT TIyOwHbl. [mapocraTudeckuid
napagokc. Cooburaronuecs: Cocynl. [ mapaBIudecKkie MeXaHu3MBbl.

Atmocdepa 3emnu u atmocdepHoe naBiieHHe. [IpudyuHBI CyIIeCTBOBaHUS
BO3aylHON o0onouku 3emud. OnbiT Toppuuennmu. M3mepenue atrmocdepHOTo
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpeHus aTMOC(PEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBieHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs: CoOCy/bl.

['mapaBarueckui nmpece.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTD BBITAJIKUBAIONIEH CHUJIBI OT O0BEMA MOTPYXKEHHOW YaCTH Tela W
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEN CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 1UIaBaHWsl TeJ: IJIABaHUE WJIM TOTPY)KEHHWE TE€l B 3aBUCUMOCTH OT
COOTHOIIIEHMS IIJIOTHOCTEHN TeJia U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT 0OObEéMa MOrpY>KEHHOU B
JKHUJIKOCTh YaCTH TeJa.

OrnpeneneHne BBHITAIKMBAIOMIEH CHUJIbI, JCHCTBYIOLIECH Ha TENO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAKOLICH CHJIbI, JIEUCTBYIOLIEH Ha TEIO B
JKHUJIKOCTH, OT MaccChl TeJja.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIONIECH CHUJIbI, I€HMCTBYIOLICH
Ha TEJI0 B KHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B JKHJIKOCTh YacCTH Teja U OT
TUIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYMPOBAHUE JIOJKM U OIpPEICIICHUE €€
rpy30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrHs.

Mexannueckas padboTta. MoIHOCTb.

[IpocThie MexaHU3MBI: pbI¥ar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. IIlpuMeHeHue TmpaBWia paBHOBECHS pblyara K OJIOKY.
«3omoroe mpaBwio» Mexanuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

[IpuMepbI IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenrne pabOThl CHJIBI TPEHHUS NPU PABHOMEPHOM [BMKCHHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanre ycaoBUA paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKIOHHOM MJIOCKOCTH.
M3ydeHne 3aK0Ha COXPAaHEHHsI MEXaHUYECKOW DHEPTUH.
8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHbBIE TIOJOXKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMM BeIleCTBa.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXECHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHU€ U KalWUISIpHBIE siBJICHUSI. TerioBoe paclliupeHne U CoKaThe.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHXKEHUS
yactull. BuyTtpenHsss sHeprus. CrnocoObl W3MEHEHMs] BHYTPEHHEW SHEpruu:
Temionepeaaya u COBEpILICHUE paboThI. Buasl TeIIonepeJauu:
TEIIONPOBOAHOCTb, KOHBEKLIHS, U3IyUYCHHE.

KonnuecTBo TemnoTel. YenabHas TEINIOEMKOCTh BEIIECTBA. TemIooOMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeIsoBoro OanaHca. [lmaBiaenue w
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJeNbHAsA TEIUIOTAa ILIABJICHUS.
[TapooOpa3oBanue u kouzaeHcamus. Mcmapenme. Kumenume. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EpHOTo
JIaBJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Tpuniuner padotel TemnoBeix aurareneir KIIJ[ termioBoro asurareis.
TerioBble IBUTATENIN U 3aIIUTA OKPYKAOUIEN CPEIBL.

3aKOH COXPAHEHUSI U MIPEBPAIICHUS YHEPTUU B TEIJIOBBIX IPOIECCAX.

Hemoncmpauuu.

HaoGmronenre 6poyHOBCKOTO JABUKEHUS.
Hab6monenue nuddysun.
HabGmtonenue siBnennii cMauyMBaHUS U KaWIISIPHBIX SBICHUN.



Hab6mronenue TermioBoro pacmmpeHus Tedl.
V3meHeHue maBieHWs ra3a MNpU HU3MEHEHWHM O0hEMa W HATPEBaHWHM WU
OXJIQXKJCHUH.
[IpaBuiia U3MepeHHs TEMIIEPATYPHI.
Buae! Teronepenaumn.
OxnaxaeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMH CHUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
HabGnronenue xkumnenus.
HabGnrogenue nocTosiHCTBA TeMIIepaTyphl MPU MJIaBJICHUU.
Moenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIN caxapa.
OneITEl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TelL.
Omnpenenenue gaBjIeHUS BO3yXa B 0a/UIOHE MIMPUIIA.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHMs WIN OXJIaXKICHUS.
[IpoBepka THUIOTE3bl JTWHEWHOW 3aBHCHUMOCTU JJIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHusl BHYTpEHHEN SHEPIUM Tesla B pe3ysibTaTe TeIuionepeaadu
¥ paOOThl BHEIIIHUX CHII.
HccnenoBanue sBJIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOM M ropsiuei
BO/IBL.
OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW MpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIHHAPOM.
Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanne npouecca UCIapeHusl.
OrnpeneneHue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.
Omnpenenenue yAeabHON TEMIOTHI IJIABJICHUS JIbJA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BzaummopeiicTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUSI MEXKY TEJIaMM).

Onekrpuueckoe nojie. Hanpsx€HHOCTh siekTpudeckoro mnoist. IlpuHumm
CYNEPIO3ULINH dTEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAioB. DJIEMEHTapHBIM JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsijia.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHMKH MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBA. 3aKoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MApauIENIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH »ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJexTpUuYecKre 1eny U MOTPeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHbIE ~ MarHWThl.  B3anmMoaeiCcTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHE sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIIEKTpOABUIaTENIb IOCTOSHHOTO TOKA. lcrnosib30BaHME 3IIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MeKTpoMarHuTHON HHAyKuuu. [IpaBuno Jlenna.

DnexTporeHeparop. CrocoObl  TONy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HICTOUHHUKAX SHEPTUHU.
Jemoncmpayuu.

DJIeKTpU3aLus TEJl.

JIBa poJia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBHE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 JEUCTBUE AIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAA UHAYKIIHS.

3aKOH COXPAHEHHUSI MIEKTPUUECKUX 3apsJI0B.

[IpOBOTHUKY U JUBJEKTPUKH.

MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
McToYyHMKH TTIOCTOSIHHOTO TOKA.

JlencTBUsI DEKTPUUECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUIKOCTH.

["a30BbIi1 pa3psia.

N3Mepenue Cuitbl TOKa aMIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HATPSI)KEHUST BOJIbTMETPOM.

Peocrtar u Mara3suH COnpoOTHUBIICHUM.

BzaunmojeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH PA3JICIICHUS IMOJFOCOB MAarHuTa.



MoaenupoBaHrue MArHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruutHoe noje Toka. DJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.
DJIEKTPOIBUTATENb OCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.
OneiTel @apanes.
3aBUCHUMOCTh  HAIlPaBJICHUS  MHAYKIMOHHOTO TOKAa OT  YCIOBHUM  €ro
BO3HUKHOBEHUS.
DJIEKTPOTE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbITHI TI0 HAOTIOIEHUIO STIEKTPU3AINH TEJl MHAYKITUEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanne neMCTBUS SJIEKTPUUECKOTO MOJIS Ha MPOBOJHUKHU U TUIJIEKTPUKH.
COopka 1 npoBepka padbOThI IEKTPUYECKOM IIENMU TOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUJIbI TOKA.
N3mepenue 1 peryivpoBaHUe HANIPSKEHUS.
HccnenoBanne 3aBUCHMMOCTM  CHJIBI  TOKA, MAYIIETO 4YE€pe3 pe3ucTop, OT
CONPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIHE 3aBHCUMOCTH JJIEKTPUYECKOTO CONPOTHUBIIECHUS
MIPOBOJIHHUKA OT €T0 JUIMHBI, IJIOIA [TONEPEYHOTO CEUCHUSI U MaTepraia.
[IpoBepka nmpaBuiia CIOKEHUS HANPSKEHUW MPU MOCIEIOBATEIIbBHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
[IpoBepka npaBuia A CUIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNUN PE3UCTOPOB.
Onpenenenue pabOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHne MOIHOCTH AIEKTPHUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTM  CUJIBI  TOKA, HMIAYLIETO 4Yepe3 JaMIIO4YKy, OT
HANPSDKEHUS HA HEW.
Onpenenenue KIIJ[ nHarpeBares.
HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB TPU HMX OOBEAWMHEHUH U
pa3ieyIeHUH.
HccnenoBanne NeMCTBUS 3JIEKTPUYECKOIO TOKAa HA MATHUTHYIO CTPEIIKY.
OnbIThI, NEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIbl B3aUMOJECHCTBHS KaTYyIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3yuenne neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue padoTbl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUTraTeibHON YCTAaHOBKH.
OMBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0OBAHNE
M3MEHEHHUM 3HaYCHUS U HAITPaBJIE€HUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe aBmxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCUTEIIBHOCTE MEXAHWYECKOIO JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aBuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJia IPU HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckopeHHOE mNpsIMOJIMHENHHOE JBMKeHue. CBoOOIHOE
nagexue. OnsITel ['anues.

PaBHOMEpHOE ABM)XKEHHE O OKpYyXHOCTH. llepuon u yacrora oOpaiieHus.
JIunenHas u yriioBas CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[TpyHIMD CyNepIIO3ULIAN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUs MOKOS1, APYTUE BBl TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. J(Bwxenue ruianetr Bokpyr Connma. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. IsmMeHeHne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMIlyJbca. PeakTuBHOE ABMKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKecTH, yHpPYrocTH,
TpeHust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Tena, NOJHATOroO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

Habmronenne MexaHn4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
CpaBHEHHE yTEl U TPAEKTOPUI ABUKEHUS OAHOTO U TOTO 7K€ TeJIa OTHOCUTEIBHO
pPa3HbIX TEJ OTCYETA.

M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmronenne ABMKEHUS Tesa M0 OKPY>KHOCTH.

HabGmronenne MexaHMUYECKHUX SIBICHHM, MPOUCXOMAIIUMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM [JBHKEHHH OTHOCHTEJIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTD YCKOPEHUsI Tejla OT MACCHI TeJla U JEHCTBYIOLIEH Ha HETO CUJIBI.
Habmronenne paBeHcTBa CUJl MPU B3aUMOACHCTBUHU TEIL.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.



[Iepenaua ummysnbca Npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUH TEJL.

CoxpaHeHre UMIYJIbCca MPU HEYNIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITyJIbCa IPH a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.

HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUHU TIPU CBOOOTHOM I1a/ICHUMU.

CoxpaHeHHEe MEXaHMYECKOW HSHEprud MpU JABUKEHUM Tella TOoJa JEHCTBUEM
MPY>KUHBI.

Jlabopamopusie padomul u onsimel.

KoHcTpynpoBaHue TpakTa Jjisl pa3roHa U JajdbHEWIIEr0 PABHOMEPHOTO JIBUKEHUS
HIapuKa Uid TeIEKKH.

Omnpenenenne CpeaHE CKOPOCTH CKOJILKEHUS OpyCKa WU JABM)KEHUS IIapUKa 10
HAKJIOHHOUW ITIOCKOCTH.

Ornpenenenue yCKOpEeHHUs Tejla NpU PaBHOYCKOPEHHOM JIBUKEHHUH MO HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHHH 0€3 HayalbHOU
CKOPOCTM MYTH OTHOCSATCA KAaK psJ HEYETHBIX YHUCEJ, TO COOTBETCTBYIOLIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBXEHUSI OT CUJIbI HOPMAaJbHOIO
JABJICHHS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CWIJIBI TPEHUS TPU PABHOMEPHOM JBI)KCHHHM TeJa TI0
TOPU30HTAIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CHIBI YIIPYTOCTH MPU MOABEME Tpy3a C UCIOJIb30BAHUEM
HEIMOJABMXHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHEHUSI SHEPTHH.

Paznen 9. Mexanuveckue Kojae0aHUs U BOJTHBI.

KonebarensHoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamenue
HHEPTUU MPU KOJIeOaTEeILHOM JIBHXKCHHH.

3aryxaomue — Konebanus.  BreiHykaennole — konebanus.  Peszonanc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BoOJH. [IpomonbHbie
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnyecKre BOJIHbI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOoHA. OTpaxeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.



Hemoncmpayuu.

Habmonenue xone6anuii Ten moj 1eHCTBUEM CHIIbI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHUM U pe30HaHCa.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie padomul u onsimel.

OmnpeneneHne 4acTOThl U Mepruoia KojieOaHuH MaTeMaTUYECKOr0 MasTHUKA.
OmnpeneneHre 4acToThl U Mepruoa KojieOaHUM MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpHO/ia KOjaeOaHU MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpHOJia KOJIEOAHUW NPYNKUHHOTO MASTHUKA OT
Macchl rpy3a.

[TpoBepka HE3aBUCHMOCTH MEepHOa KoJeOaHul rpy3a, MOABEIIEHHOTO K HUTH, OT
Maccsl Irpy3a.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb IEpHOJa KOJIeOaHUl MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUS.

Paznen 10. DieKTpOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBIL.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJleKTpoMarauTHas npupoja cBera. CKOpocTh cBera. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BouiiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3ydeHnne cBONCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeTta. 3akoH mpesnoMieHUs cBeTa. llosiHOe BHyTpeHHEe
OTpaXeHUE CBeTa. lCMoap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTUYECKUX CBETOBOJAAX.



Jlmaza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. I'ma3 kak onrTumueckas cucrema. bims3opykocts u
JAJIbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekTp. OmnbiTel Hblorona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. J[Mcniepcus cBeTa.

Hemoncmpayuu.

[IpssMOIMHEHOE pacIpOCTPAHEHHUE CBETA.

OTpaxkeHue cBeTa.

[Tonyyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomuenue cBera.

OnTuyeckuii CBETOBO/.

Xona mydeil B coOuparoiiei InH3e.

Xox yder B paCCEeUBArONIEH JIMH3E.

[TonyueHne n300pakeHUMN C TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmnapaTa, MUKPOCKOTA U TEJIECKOIA.
Mopens riasa.

Pasnoxenue 0eoro cBera B CIEKTP.

[Tonydyenue 6e0Tro CBETa MPH CII0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopusie padomul u onsimel.

HccenenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUsL CBETOBOTO JIy4da OT yTIJIa ITaJICHMUS.
N3ydenne xapakTepuCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTila MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yTIJla MaJcHUs
Ha FPAHULE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHUM ¢ TOMOIILIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUAS U ONTUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnpITHl IO BOCHPUATHIO 1IBETA MPEIMETOB IMPU MX HAOIIOJIEHUN Yepe3 1IBETOBbIE
(GUIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pezepdpopaa u mimanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u norniomenre ceera atoMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas wmoapens artomHoro snapa. W3otombsl. PannoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHCEIN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHeprervka. JleMCTBHS pPAaWOAKTUBHBIX M3JIYYCHUW Ha YKUBBIC
OpTraHHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOIIEHUS.
CrexTpsl pa3Iu4yHbIX ra30B.
CnekTp Bogopo/a.
HabGmronenue tpexkoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUN.
Peructpanus usiydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie padomul u onsimel.

HabGnrogenue CryionHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMM YACTUIBI MO TOPMO3HOMY IYyTH (1O
dotorpadusim).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOAYJIb TPEAHA3HAYEH AJI1 CUCTEeMATU3allu1
u  0000meHNs TPEAMETHOTO  COACP)KaHWsI ¥ OMbITa  JACATEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (GU3HKH, a TAKKE IS MOATOTOBKU K
OCHOBHOMY TOCYJApPCTBEHHOMY »JK3aMeHY MO0 (u3nuKe i OO0ydJaroIuxcs,
BBIOpABIIUX ATOT YYCOHBIN MpPEAMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NESATETLHOCTH, HA OCHOBE KOTOPBIX O0ECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB MCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (pU3myeckue
ABJICHUSI, TPUMEHSS TMOJYYEHHBbIE 3HAHMS, pelWaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIHATBHO ACATEIBHOCTHBIA XapaKTeP MaHHOTO pasliesia pean3yeTcs
32 CYy€T TOro, 4To OOYy4YArOUIMECs BBIMOJHSAIOT 3a/aHus, B KOTOPBIX WM
npeaiaraeTcs:

HA OCHOBE IIOJIyYCHHBIX 3HAHWUW pacrno3HaBaTh M HAYYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HU;

WCITIOJIb30BAaTh HAYYHBIE METOJIBI MCCIICIOBAHUS (PU3HMUECKUX SIBICHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4HbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUYECKOTO HUCII0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIrUM HA OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare u3ydenus GU3MKKA HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus
y oOyuatomierocs OyayT cpopMuUpoBaHbl CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTu:
1) naTpUOTHYECKOT0 BOCTIMTAHMS:
— MPOSIBJICHHE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
(bu3nYECKO HAYKH;
— [IEHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJI€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM TNPUMEHEHHEM JOCTHKEHUN
bus3uKy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIPUSTHE O3CTETUYECKUX KadyecTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHMSL:
— OCO3HaHHE IIEHHOCTH (PU3MUECKON HayKu KaK MOIIHOTO MHCTPYMEHTA MO3HaHUs
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaJKHEUIIIEW COCTABIISAIOUIEN KYJIbTYPHI;
— pa3BUTUE HAy4YyHOU J10003HATEIBLHOCTH, HWHTEpPEca K HCCIEeI0BATENbCKON
NEATEIIbHOCTH;
5) popmupoBaHus KyJabTYPHbI 310POBbSI H SMOLIMOHAJIBLHOIO 0JIATONIOJIYYHS:
— OCO3HAaHME 1EHHOCTHM Oe3omacHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWil 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOPTE, Ha J0pOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIHUX yCIIOBHUSX;
— c(popMUpOBaHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOTO € IpaBa y APyroro 4ei0BeEKa;
6) TPy10BOI0 BOCIIMTAHMS:
— AaKTMBHOE YYacTHE€ B pEHICHUM MPaKTUYECKUX 3a1ady (B paMKax CEMbH,
00pa3oBareNbHON OpraHu3alyy, Topojia, Kpasi) TEXHOJOIMUYECKOW M COIMaIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHU;
— UHTEpeC K MPAKTHUECKOMY M3YUSHHIO MPOGECCHil, CBSI3aHHBIX C (DU3HKOIL;



7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

— OpUEHTallMs Ha TpUMEeHeHHe GU3MYECKUX 3HAHUU JIJIsl peleHus 3a71a4 B 00J1acTu
OKpYXaIOUIEH Cpe/bl, IUIAHUPOBAHUS TMOCTYIKOB M OLIEHKHM HX BO3MOXHBIX
MOCJIEACTBUN IISI OKPYKAIOIIENU CPELBI;

— OCO3HAHHE TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOieM M IyTed uX
pELICHUS;

8) amanTauuMu K H3MEHSAIIMMCH YCJIOBUSM COUMAJBHON M NPHUPOAHOM
cpeabl:

— MOTPEOHOCTHh BO B3aUMOJICCTBUU TIPU BHITIOJIHEHUU UCCJIEIOBAHUN W MTPOCKTOB
(bu3UYeCcKOoi HaMPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— TOBBIIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4€pe3  IMPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHUS, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUAX;

— OCO3HaHHE NEePUITMTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEW B 00JacTH
buzukwy;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B IPHUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAJM3WPOBATH W BBISBIATH B3aUMOCBSI3U TPHUPOIBI, 00IIEeCTBa U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUM;

— OIICHKa CBOMX JEWCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOIUIYIO Cpeay,
BO3MOJKHBIX I'JTOOAJILHBIX ITOCJIEACTBU.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS NTpPOTpaMMbI MO (PHU3MKE HAa YPOBHE OCHOBHOIO
obmrero oOpa3zoBanus y oOydarorierocs OyayT chhopMUpOBaHEI MeTANPeAMeTHbIE
pe3yJbTaThl, BKIIIOYAIONTUE II03HABATEIILHBIC YHUBEPCATbHBIC yUeOHbBIC ICHCTBHUSA,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4COHBIE  JCHCTBHS,  PETyJISTHBHBIC
YHUBEpCaJIbHbIC YUeOHBIC ICHCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHHM);
yCTaHABIMBATh CYIIECTBEHHBI TPHU3HAK KJIacCU(UKAIIMK, OCHOBAHHS IS
000011IeHNS ¥ CpaBHEHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMsI B pacCMaTpuBaeMbIX (DakTax,
JAHHBIX ¥ HAOJIOJEHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;



BBISIBIIATh PUIUHHO--CJICJICTBEHHBIC CBSI3U MPU U3YUEHUU (PU3UYECKUX SBIICHUN U
MPOIIECCOB, JENIaTh BHIBOJABI C HCIOIB30BAHUEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHU, BBIJIBUTATh TUTIOTE3HI O B3AaUMOCBS3IX (PU3NUECKUX BEINYNH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus ydeOHOoW (u3nueckod 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y49E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciegoBarTelbCcKue 1eMCTBUA:
UCIIOJIb30BaTh BOMPOCH! KaK MCCIIETOBATENbCKII MHCTPYMEHT TIO3HAHHS,
IPOBOAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUTAHY OIBIT, HECIOXKHBIN
bu3nYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHMBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIHIO, MOTYYEHHYIO B
XO0/J1€ UCCIICAOBAHMSI WIIA SKCTICPUMEHTA;
CaMOCTOSITENIBHO  (POPMYTHpPOBaTh OOOOIIECHUS W BBIBOJABI 10 pe3yjibTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,
IPOrHO3UPOBATh BO3MOYKHOE JasibHEHIee pa3BUTHE (U3WYECKUX IPOILIECCOB, a
TAaK)K€ BBIBUTATh MPEANOJOXKECHUS 00 WX pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:
NPUMEHSATh Pa3TUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOoChl MPH TMOUCKE U O0TOOpE
uHbOpMallMl WIM JAHHBIX C Y4YETOM NpeIOKEHHOW ydeOHoM (usmueckon
3a]a4u;
aHAIIM3UPOBATh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (DOPM TMPEICTABICHIS;
CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO POpMY TpecTaBICHUS HHPOPMAIIUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a]1a4M HECIOKHBIMU CXEMaMH, THarpaMMaMiu, HHOU
rpauKoi U MX KOMOWHAIIASMH.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIE YieOHbI€ 1eliiCTBHUSL:
B Xoj€ oOCyxJeHus y4eOHOTO MaTepHuana, pe3yibTaToB JIaOOpaTOPHBIX padboT U
IIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMON TeMbl U BBICKA3bIBATh
W7IeW, HAICJICHHBIE HAa DEIICHHE 33/Jaud W TOIepKaHue OJaroKeIaTeTbHOCTH
OOIIIEHHS;
COTIOCTABIISITh CBOM CYXACHHS C CYXKICHUSIMHU IPYTHMX YYaCTHHUKOB JHajora,
OoOHapyXUBaATh pa3IN4Ke U CXOJCTBO MO3UIIHIA;
BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3yJAbTAaThl  BBIMOTHEHHOTO (PU3WYECKOTO OTMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);
NOHMMATh W WCIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYaJbHOU
paboTHI IPH PEIICHUN KOHKPETHON (U3HUYECKOI MPOOIEMBI;



NPUHUMATH LIETU COBMECTHOW NEATEIbHOCTH, OPTaHU30BBIBATH NIEUCTBUS MO €€
JOCTHKEHHUIO: PACIpPENeNsaTh pPOJH, O0O0CYXJaTh TMPOLECChl U  PEe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HAMpaBJICHUIO U KOOPJMHUPYS CBOM ACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBATh KAaueCTBO CBOETO0 BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:
BBISIBJISITH MPOOJIEMbI B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEOYIOLUX MAJis
penieHus GpU3NUECKUX 3HAHU;
OpPUEHTUPOBATHCS B PA3NIMYHBIX MTOX0JaX NPUHATHS PELICHUN (MHIMBUIYAJIBHOE,
NPUHATUE PELIECHUS B TPYIIIE, IPUHATUE PEILICHUNA TPYIION);
CaMOCTOSITENIbHO COCTAaBIISITh ITOPUTM pelIeHus (PU3MUecKO 3aJauu Wiu TUIaHa
UCCIIEJOBaHMsI ¢ YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH IIpEUIaracMble BapUaHThl PELICHMI;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:
J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYallUU U NIPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBACHATh NMPUYMHBI JOCTUKEHUS (HEIOCTHIKEHUS) PE3yJIbTaTOB IESATEIbHOCTH,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B J€ATE€IBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
(GU3NYECKOr0 HCCIeNOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBLINXCS CUTYalUld, yCTAHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYIHOCTEN;
OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUM;
CTaBUTh ce0sg HAa MECTO JPYroro 4ejoBeKa B XOJE CHOpa WIM JUCKYCCUM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH pelIeHMH (PU3UYECKUX 3aJad WM B
YTBEPKICHUSX HAa HAYYHBIE TEMBI U TAKOE XK€E IPABO APYroro.

IMPEAMETHBIE PE3YJIBbTATDBI

K xonIy o0yuenus B 7 kJjiacce nmpeaMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:
UCITOJIB30BaTh TOHATHSA: (U3NYECKHE W XUMHUYCCKUE SBJIICHHS, HaOJIOJICHUE,
OKCIIEPUMEHT, MOJIeJb, THUIOTE3a, CAWHUIBI (U3UYECKUX BEIWYUH, AaTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOe),
MEXaHUYEeCKOEe JBWKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MNPSIMOJUHEHHOE),



TpPaeKTOpHsi, PaBHOJACHCTBYIOIAs cuia, aedopMmaius (ympyras, IUacTHUeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznuyath sBiIeHus (nquddys3us, TEIIOBOe BIKEHWE YACTHI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHXKEHUE, UHEPIUSA, B3AUMOACHCTBHE
T€Jl, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpAlllCHUS, Nepenada
JaBJICHUST TBEPABIMU TEIaMH, KUIKOCTSIMH W Ta3aMd, aTMOC(EpHOE IaBJICHHE,
IJIaBaHUE TeJ, NPEBpalllEHUs MEXaHUYECKOW HSHEPruM) MO OMUCAHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOUIUMX JIAHHOE
buznyeckoe SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHUW B OKPYKaIOIIEM
MHUpE, B TOM Yucjie (U3UYECKHE SIBICHHUS B TMPUPOJIC: MPUMEPHI IBUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B
OpUPOAE W TEXHUKE, BIMSHUE aTMOC(HEpPHOro IaBJEHUS HA >KUBOM OpraHU3M,
IJlaBaHuE pbIO, phlUard B TeJie YesIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO
3aauy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3HUECKHUX
SIBIICHUH;

OTHCHIBAaTh HW3YYCHHBIE CBOMCTBA TeNl W (U3NUECKHE SBICHUS, WCIOIb3YS
busznueckue BenuUMHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpEMsl, IyTh,
CKOpPOCTb, CPEAHSIA CKOPOCTbh, CHJa YNPYIOCTH, CHJIA TSXKECTH, BEC Tela, CHUIIA
TpEeHUsl, AaBlieHUe (TBEPAOrO Tema, >KUJIKOCTH, Ta3a), BBHITAIKUBAIOLIASA CHUIIA,
MexXaHu4ecKass pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIHCHT
M0JIE3HOTO IEUCTBUSI MEXaHU3MOB, KHHETHYECKasi U TOTEHIMAIbHAS SHEPTrus), Npu
OMHMCAaHUMU TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
ux OOO3HAUeHUS U E€IUHULBI (U3NYECKUX BEJIMYUH, HAXOAUTHb (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY C APYTHMMHU BEJIMUYUHAMH, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEN (PM3HMUECKIX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHUE SBJICHHS M MPOILIECCHI, HCHOJb3Ys
npaBWiia CIOXKEHUs Ccuil (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumesa, MPaBUIIO paBHOBecHs phiuara (0J0Ka), «30JI0TOE TMPABHUIION
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM »SHepruu, NOph STOM JaBaTh
CIOBECHYIO (OPMYIHMpPOBKY 3aKOHAa W 3alHChIBaTh €0 MaTeMaTHYeCKOe
BBIPAKECHUE;

OOBACHATH (DU3MYECKUE SIBJIICHUSI, MPOLECChl M CBOMCTBA TeN, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBISATH
MIPUYUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX I1aroB
¢ onopoii Ha 1—2 u3y4yeHHBIX CBOWCTBA (PM3UUECKUX SIBJICHUH, (PU3HMUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B |—2 JEHCTBUSA, MCMOJB3Yys 3aKOHbI U (DOPMYIIBI,
CBs3bIBatONIME (DM3MUECKHE BEJIWYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJadu



3alMChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOJAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJI PEILECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3NYECKOM BETUUHHBI;
pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PELIMTh MPHU MOMOLIU (U3NYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAHUS BBIACIATH IPOBEPSAEMOE IIPEAIIOIOKEHNE
(rumoTesy), pa3iuyaTh U UHTEPIPETUPOBATH NOJYYEHHBIA pE3yibTaT, HAXOAUTh
OLIMOKY B XOJI€ OMbITA, JIeJaTh BHIBOJBI IO €r0 pe3yIbTaTaM;

IPOBOANUTH OIBITHI MO HAOMIOACHHIO (DU3MUYECKUX SIBJICHUM WIN (PU3NYECKUX
CBOMCTB Tel: (OpMyIMpOBaTH IPOBEPSEMbIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY W3 MPENJIOKEHHOr0 O0OpylOBaHUs, 3alMChIBaTh XOJ ONbITa H
(dbopMyIupOBaTh BHIBOIBI;

BBITIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tea, 00BbEMa, CUJIbI
U TEMIEpaTypbl C HCHOJIb30BAHUEM aAHAJOIOBBIX M IU(PPOBBIX NPUOOPOB,
3aMMChIBATh MTOKA3aHUs NPUOOPOB C yUYETOM 3aJJaHHOW a0COJIFOTHOM NOTPEIIHOCTH
U3MEPEHUN;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OAHOU (PU3NUECKON BEIUYUHBI OT IPYron
C HCIOJBb30BAHWEM MPSMBIX HW3MEPEHHUH (3aBUCHUMOCTU IIyTH PaBHOMEPHO
JBIDKYILIETOCS TeNa OT BPEMEHM JIBMXKCHMS TEla, CWJIbI TPEHMS CKOJIBKECHHUS OT
BEca Tella, KauecTBa 00padOTKH MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOIIAAM COIPUKOCHOBEHUS TEJI, CUJbl YIPYTOCTH OT yMJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIECH CHJIBI OT 00bEMa MOTpYyKEHHOMW 4YacTU Tela U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUH IIaBaHUsI TEJl, YCIIOBUM paBHOBECHS pbluara u 0JOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBAHUSA, COOUMpaTh YCTAaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUs, CIeays MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynpTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3UYECKHMX BEJIUYUH B  BHUJIE
OpEJIOKEHHBIX Ta0aul W TpaduKoB, JelaTh BBIBOABI 10 pe3yibTaTaM
VICCJIEI0BAHNS,

IPOBOANTH KOCBEHHbIE M3MEpEHUs (PU3MUECKHX BEIUYHMH (IJIOTHOCTHh BEIIECTBA
KUIKOCTM M TBEPIOTrO Teja, CWIA TPEHUS CKOJIBKEHMS, NaBJICHUE BO31yXa,
BBITAJIKMBAOIIAS CWJIA, JAEUCTBYIOIIAs HAa MOTPYKEHHOE B JKUAKOCTH TEIO,
KOO(QQUIMEHT  IOJIE3HOIO  JEWCTBUA  MPOCTBIX  MEXaHM3MOB),  ClEOys
OPEIJIOKEHHOW  MHCTPYKUMHU: TPU  BBIIOJHEHUM  M3MEPEHUH  coOupathb
DKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAUYEHUE NCKOMOM BEJINYUHBI;
coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH Npu padore ¢ JabopaTOpPHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOILIAIOUIMECS  COCyAbl, OapoMeTp, pblyar,
MOJIBUYKHBIN M HEMOBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;



XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOIl HAa MX OMUCAHUS (B TOM YHCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMUECKUNA MTPECC, MAHOMETP, BEICOTOMEp, OPIIHEBON HACOC,
apeoMeTp), UCIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIUMbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOIUTH MPUMEPHI (HAXOAUTh HH(MOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUW B MOBCEJHEBHOW >KM3HU JUIsl OOecCredeHust
Oe3omacHOCTH IpHU oOpallleHuu ¢ NpuOopaMHM M TEXHUYECKUMH YCTPOWCTBAaMH,
COXpAaHEHUs 370pOBbSl U COOJIIOJEHHS HOPM SKOJIOIMYECKOIO TIOBEACHUS B
OKPYKarOLIEU CPELE;
OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUA M MYTEM
CPAaBHEHMsI Pa3IUYHbIX MCTOYHUKOB BBIIENATH MH(OpPMALNIO, KOTOpas SBIAETCS
IPOTUBOPEUYUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIIONBb30BaTh TPU BBIMOJHEHUHM YYE€OHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpHalbl, PECYPChl CETH
Wutepuer, BiaxeTs npu€MaMU KOHCIEKTHPOBAHMUA TEKCTa, MpPeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha OCHOBE
2-3 ucToYHUKOB MHGOpPMaALIMU (HU3MUECKOTO COACPKAHMS, B TOM YUCIIE MyOIUIHO
Jenath KpaTKMe COOOIIEHHMsT O pe3ylbTaTaX MpPOEKTOB MM  Y4YEOHBIX
UCCJIEJOBAaHUM, NPU STOM TIPAMOTHO MCIOJIb30BaTh W3YUYEHHBIH MOHATUNHBIN
anmnapat Kypca (GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALIUEH;
OpU  BBIIOJHEHUM YYEOHBIX IPOEKTOB U  HUCCIECJOBaHMM  pacHpeneniThb
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJladaMH, CIEIUTH 3a
BBIMIOJTHEHUEM TUIaHA JEHCTBUM, aJ€KBATHO OILEHMBAaTh COOCTBEHHBIM BKIIaj B
NESATENIbHOCTh ~ TPYIIbI, BBICTpaUBaTh KOMMYHHUKAaTHMBHOE B3aUMOJICHCTBUE,
YUUTBIBAsi MHEHUE OKPYKAIOIIHX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUM:
UCIIONIb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHUS BEILECTBA, KPUCTAJUIMYECKUE U aMOp(QHbIE
TEJa, HACBIIIEHHbI M HEHACBILICHHBIM Map, BIAKHOCTb BO3AyXa, TEMIIepaTypa,
BHYTPEHHSISI SHEPIUs, TEIUIOBOU JIBUTATEINb, JJIEMEHTAPHBIN AIEKTPUYECKUH 3apsi,
AIIEKTPUYECKOE TOJI€, MPOBOJAHUKHA U AUDIECKTPUKHU, MOCTOSHHBIA 3JEKTPHUUECKUN
TOK, MarHUTHOE 10JIE;
pasnuyath SABJIEHUS (TEIUIOBOE pAaCUIMPEHUE U CKaTHeE, TEIUlonepenaya, TEIIoBOe
paBHOBECHE, CMayMBaHHUE, KaNWULSIPHbIE SIBJICHUS, HUCIApeHUE, KOHJEHCalus,
IJIaBJICHWE, KpUCTAUIM3alusi  (OTBEp/ieBaHUE), KUIIEHHE, TeIulonepeaayda



(TemIonpOBOIHOCT, KOHBEKIIUS, U3IIy4YEHHE), ANEKTPU3ALUSA Tel,
B3aMMOJICHCTBHUE 3aPAA0B, IEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, IEVUCTBHE MArHUTHOTO IIOJSA HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) HO ONHCAaHUI0 MX XapaKTEpHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MUpE, B TOM YHucCIe (PU3nUecKue SBJICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KalWUISPHBIC SBJIICHUS B NPUPOJE, KPUCTALIBI B Ipupojae, uiinydeHnue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE pOCHl, TyMaHa, UHEs, CHETa,
DIIEKTPUYECKUE SIBJIEHUS B aTtMoc(epe, 3JIEKTPUUYECTBO JKHUBBIX OPIaHU3MOB,
MarHuTHOE 1MoJje 3eMiH, Apeid MoI0CcCOB, POjIb MATHUTHOTO TOJS [ JKU3HHU Ha
3emiie, MOJSPHOE CHSHHE, NPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3a/1ady B
yu€OHY0, BBIACIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUECKUX SBICHUI;
ONKCHIBATh H3YYECHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUS, MHCIIOJIb3YS
¢usznyeckue BENUYMHBI (TeMIepaTypa, BHYTPEHHSS DSHEPIUsi, KOJIUYECTBO
TEIUIOTHl, yAEJbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IUIABIICHUS,
ylenbHas TeIoTa MNapooOpa3oBaHMsI, yHeJdbHas TEIIOTa CropaHus TOIUIMBA,
KOA(QQUIMEHT TOJE3HOI0 JEHCTBUS TEIUIOBOM MAallMHbI, OTHOCUTENIbHAs
BJIQXXHOCTh BO31YyXa, DJIEKTPUYECKMM 3apsj, CWJIAa TOKa, JIIEKTPUYECKOE
HaIIpsHKEHUE, CONTPOTUBJIEHUE ITPOBOJHMUKA, YIEJIBHOE CONPOTHBIICHUE BEIIECTBA,
paboTa ¥ MOUIHOCTh DBJEKTPUYECKOTO TOKa), MpPH OMHCAHWU MPABUIBHO
TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3yEMBIX BEJIWYUH, OOO3HAYEHUS W
€IMHULBl (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C APYTMMHU BEJIUYMHAMH, CTPOUTH I'paUKH H3yYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEJIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SBICHHUS U MPOIECCHI, HUCIOJb3YS
OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUM CTPOCHHMSI BEILIECTBA,
IOPUHLIMII CYNEPIO3ULUHU MoJIel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs
3apsaa, 3akoH Oma Jurd ydacTka uen, 3akoH Jxoymns—JIeHna, 3aKoH COXpaHeHus
SHEPruH, MPHU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €rO
MaTEeMaTUYECKOE BBIPAKEHHE,

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIE U B KOHTEKCTE
CUTyalUi IIPaKTUKO-OPUEHTHUPOBAHHOT O XapakTepa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c omopoii Ha 1-2 M3yYEHHBIX CBOWCTBA (PU3UUECKUX SBICHUN, (PUIUUECKUX
3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemars pacy€THble 3adaud B 2—3 JEHCTBUS, UCIOJb3Ys 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOIME (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJaud
3aIIMChIBATh KPATKOE YCJIOBHE, BBIABILITH HEAOCTATOK JAaHHBIX I PELICHUS



3aJa4M, BBIOMpATh 3aKOHBI U (QOpMyJbl, HEOOXOauMbIe ISl €€ pelIeHHUs,
IPOBOAUTDH PAcUEThl U CPABHUBATH MOJYYCHHOE 3HAUCHUE (PU3MUECKON BEIUYUHBI
C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (U3NYECKUX
METO/IOB, HCIOJNb3YySl ONHUCAaHUE MCCIENOBAHUSA, BBIACIATH IPOBEPIEMOE
IPEIOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEIACHUS UCCIIECIOBAHUS,
JIeN1aTh BBIBOJIBI;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (DU3MYECKUX SABICHUNA WM (PU3UYECKUX
CBOWMCTB TeNl (KanmwUIApHBbIE SIBJICHHUS, 3aBUCHUMOCTH JIaBJIECHUS BO3AyXa OT €ro
o0bEéMa, TemmepaTypbl, CKOPOCTHM IHpoIlecca OCTHIBAHHS M HArpeBaHus MpH
U3JIy4YEHUHU OT I[BE€Ta H3JIyYarolleil (Moriomarmnieil) moBEPXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJbI OT TEMIEpaTyphl >KUIKOCTH W IUIOMAAN €€ TMOBEPXHOCTH,
ANIEKTPHU3ALMS TNl U B3aUMOJCHCTBUE IIEKTPUUECKUX 3apsiiOB, B3aUMOJIECHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yalIM3alllsd MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBA 3IEKTPOABHUraTeNsl MOCTOSHHOTO TOKa): (OPMYyIUPOBATH MpPOBEpsiEMbIe
IPEINOJIOKEHUs, CcOOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYIOBaHUSA,
OIMCBIBATH XOJ1 OTBITA U (OPMYITUPOBATH BHIBODI;

BBIMOJIHATE MpPSIMbIE HM3MEpPEHHUs] TeMIepaTypbl, OTHOCHUTEIbHON BIIAKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSOHKEHHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB U
JaTYNKOB (PU3UYECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl MU3MEPEHUHN C y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAaHUE 3aBUCMOCTH OAHOM (hU3UYECKON BETMUMHBI OT APYroi
C HCIOJBb30BAHMEM TMPSAMBIX HW3MEPEHUH  (3aBUCHMOCTH  CONPOTHUBIICHHS
IPOBOJAHMKA OT €ro JJUHBI, IUIOMIAJM TIOTEPEYHOI0 CEYEHUS U YJEIbHOIO
COTIPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CHJIbI TOKA, HIYIIErO Yepe3 MPOBOJHUK,
OT HampsHKEHWs Ha MPOBOJHUKE, MCCIEAOBAHHE IOCIEIOBATEIILHOTO U
HapajyieIbHOTO  COCJMHEHUH IPOBOJHUKOB):  IUIAHUPOBATH  HCCIIEIOBAHUE,
coOupaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys MPEIOKEHHOMY IUIaHY,
¢bukcupoBaTh pe3yabTaThl MOJYYCHHONW 3aBUCMMOCTH B BUE TaOIUI] U TpaduKoOB,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM MCCIEIOBaHMUS;

OPOBOJIUTh  KOCBEHHBbIE  HM3MepeHUs  (QU3MUecKux  BenuuuH  (yAenbHas
TEMIOEMKOCTh BEIECTBA, CONPOTHUBICHHE MPOBOJHHMKA, PaboTa M MOUIHOCTh
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJenys TMpeoKeHHONM WHCTPYKUMH, W BBIYUCISATH 3HAYCHHE
BEJIMYUHBI;

coOyoiaTh TpaBWUiIa TEXHUKH O€30IacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPHUHIUILI JEHCTBUS HM3YyYCHHBIX MPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C ONOPOM HA MX OMHUCAHMS (B TOM YHMCJIE: CUCTEMA OTOILIEHUS OMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUECKON
DHEPTUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpUMepsI), NEKTPUUECKHUE MPEJOXPAHUTENH, JIEKTPOMArHUT, 3J€KTPOIBUTaTEh
MOCTOSTHHOTO TOKa), MCIOJb3ysd 3HAHUS O CBOMCTBaxX (DM3MYECKUX SIBICHUN U
HE0O0X0MMbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTEINIbHBIE TPUOOPHI O
CXeMaM M CXEMAaTUYHbIM PpUCYHKAM (KUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
pEeoCcTar), COCTaBIATH CXEMbl 3JEKTPUUYECKHUX LENEeH C MOCIeA0BATEIbHBIM H
napajuleIbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAuYEHUs
AIIEMEHTOB AJIEKTPUUECKUX LETIEH;
OPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOIro
UCIIONB30BaHusl (PU3MUECKUX 3HAHUW B MOBCEJHEBHOW >KM3HU JUIsl OOECredeHust
Oe3omacHOCTH Tpu OOpalleHuu ¢ MpHOOpaMHU M TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPYKarOIIEH CPELE;
OCYIIECTBISATh MOUCK MH(popManuu ¢uznueckoro coaepkanus B MHTepHere, Ha
OCHOBE HMMEIOUIMXCS 3HAHUU M IIYTEM CPaBHEHUsS JOMOJHUTEIBbHBIX NCTOYHUKOB
BBIICIISATh WH(OPMAIUIO, KOTOpasi SBISICTCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YUYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
Wutepuer, BiaxeTs npu€MaMU KOHCIEKTUPOBAHMS TEKCTa, MpPeoOpa3oBaHUsA
uH(OpPMAITUU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEeHHs, 0000Ias
UH(OPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO COJAEP)KAaHUS, B TOM
qHclie MyOJUYHO MPEACTABISATh PE3YJIbTAaThl MPOSKTHOW WM MCCIEA0BATEIbCKOM
JNESATENbHOCTH, IMPU 3TOM TIPAMOTHO HCHOJB30BaTh W3YUYEHHBIM MOHATHUHBIN
anmapat Kypca GU3MKH, COMPOBOKAATH BHICTYIIJICHHE MMPE3EHTAIUEH;
IPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIAEAOBAHUMN (DU3MUECKUX MPOLIECCOB
pacnpenenaTh OOA3aHHOCTH B TpYIINE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHAa JCHCTBUH M KOPPEKTHPOBATH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh IPYIIIbI, BEICTPAUBAThH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE, MTPOSBISASA  TOTOBHOCTh  pa3pellarh
KOH(JIUKTHI.

K koHIly o0yueHus B 9 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCST YMEHUM:



UCIIONIb30BaTh MOHATHA: CHUCTEMa OTCYETa, MaTepuaabHas TOYKA, TPACKTOPHUS,
OTHOCUTEIIbHOCTh ~ MEXAaHMYECKOTO  JBWXKeHHs, aedopmanus  (ympyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
neperpysKu, HEHTP TSKECTH, aOCOTIOTHO TBEPIIOE TEJNO, LIEHTP TSHKECTH TBEPIOTO
Tella, pPaBHOBECHE, MEXaHWYECKHe KOJIeOaHWs U BOJHBI, 3BYK, MHPA3BYK H
yIIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JANbHO30PKOCTb, CIIEKTPHI UCIYCKAHUS M MOTJIOLICHHUs, anbda-,
Oera- U TaMMa-U3ITy4eHHsI, U30TOIBL, sI€PHAS YHEPTEeTHKA;

pa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUXKEHHE, CBOOOJHOE TMajJeHue Tell,
paBHOMEpPHOE MBM)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTenbHOe ABIKEHUE (3aTyXalollie U BBIHYKIEHHbIE KoJeOaHus),
pPE30HAHC, BOJHOBOE  JIBWKEHHE, OTPaXKEHHE  3BYKa,  MNPSIMOJIMHEIHOE
pacrpocTpaHeHue, OTpaXCHHWE U MPEJIOMIIEHHE CBeTa, IIOJHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3JIOKEHHE OEJI0ro CBETa B CIEKTP U CIIOXKEHUE CIIEKTPAIbHBIX
I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJHOAKTUBHOCTb, BO3HHKHOBEHHE
JMHEMYaTOro CHEeKTpa M3JIyYEHHUs) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHHE;

pacro3HaBaTh MPOSIBICHHWE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKpPY)KAIOILIEM
mupe (B TOM uucie (pu3nMvecKkue SBICHUS B TMPUPOAE: MPWIUBHI U OTIUBHI,
nBuwkeHre 1iaHeT COMHEYHOM CHCTEMbl, PEAKTHUBHOE JBUKEHHE JKHUBBIX
OpPraHu3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHHUE, CelCMUYEcKHe
BOJIHBI, I[yHAMHU, X0, L[BETa TeJl, ONTUYECKUE SBJICHUS B IPUPOE, OMOJIOTHUECKOEe
JeicTBUe BUAMMOTO, YJIbTPapHOIETOBOTO M PEHTTEHOBCKOTO H3JIy4EHUH,
€CTECTBEHHBIN pPaaMOAKTHBHBIA (OH, KOCMHYECKHE JYy4YHd, pPagUOaKTHUBHOE
U3TyYeHUE TPUPOAHBIX MHUHEPAJIOB, JNEHCTBUE PAAMOAKTUBHBIX HU3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPHU ATOM IEPEBOJAUTH NMPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3NUYECKUX SIBICHU;

ONMUCHIBATh HW3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUS, HCIIONb3YS
¢usznyeckue BeNWYMHBI (CpeAHsII Y MTHOBEHHAs CKOpOCTh Tela Tpu
HEPaBHOMEPHOM JBM)KCHHH, YCKOPEHUE, MEepEeMEIIeHre, MyTh, YII0Bas CKOPOCTb,
CUJIa TPEHHUS, CUJIa YIPYTOCTH, CHUJIa TSDKECTH, YCKOpEeHHE CBOOOIHOTO MajeHus,
BEC Teja, MMITYJIbC Tejla, MUMITYJIbC CUJIbl, MEXaHW4eckass padoTa M MOIIHOCTb,
NOTEHUMAIbHAST DJHEPTrUs Teda, MOAHATOTO HajJ MOBEPXHOCTHIO  3EMIIH,
NOTEHUMAIbHAS SHEPrus C)XKATOM MPYKUHBI, KUHETUYECKas JHEPIHsi, IOJIHAs
MeXaHU4ecKasl SHeprusi, eproj U 4acToTa KojeOaHHii, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHHUS Cpeibl), MpH
ONMCAaHUM TPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIIOJB3YEMBbIX BEJIHYUH,
o003HAaYeHUs W €AUHUIB (PU3MUECKUX BEJIUYUH, HAXOOUTh (QOPMYIIHI,



CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMYUHY C APYTHMMHU BEJIMUYUHAMH, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEN (PM3HMUECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecCKHe SBICHHUS U MPOIECCHI, UCIOJb3YS
3aKOH COXpPAHEHUs OSHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLHUII
CYNEpNO3UIMKU CUJI, TPUHIMUI OTHocuTenbHOCTH ['anunes, 3akoHbl HproToHa,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsI0BOTO U MACCOBOTO UHMCEN MPU SACPHBIX PEAKLUAX, MPH ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa U 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPQKEHHUE;

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJE U B KOHTEKCTE
CUTyalliii TMPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JOTMYECKHUX IIaroB ¢ OMOPOi
Ha 2—3 U3Y4YEHHBIX CBOMCTBAa (PU3MYECKUX SBICHUM, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiaTth pacy€THble 3aJaud (ONMHUpAIONIMECSs Ha CUCTEMY U3 2—3 ypaBHEHHM),
UCIIOJNIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJ]aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEJOCTAIOIINE
WIN U30BITOYHBIE JTAHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MNPOBOAUTH PAcCUY€Thl M OIEHUBATH PEATUCTUYHOCTh MOJIYYEHHOTO
3HauYeHUS (PU3NIECKON BETUINHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOIIU (U3NYECKUX
METO/IOB, HCIOJIb3ysd ONHCAaHUE HWCCIEAOBAaHUS, BBIACISATh IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OLEHUBATh MPABUIBHOCTD MOPSAKA MPOBEICHUS UCCIEIOBaHNUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHHUI U OMBITOB;
IPOBOAUTH OIBITHI MO HAOMIOACHHUIO (DU3MYECKUX SIBICHUM WM (PUIUUECKHX
CBOICTB Ten (M3ydeHue BTOPOro 3akoHa HbproTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aBUCUMOCTh TEpUOJa KOJEOAHWI MPYKUMHHOIO MasTHHKA OT Macchl rpys3a U
KECTKOCTU TMPYKUHbBl W HE3aBUCUMOCTh OT aMIUIUTYJbl MajbIX KOJeOaHH,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3lokKeHHe OeNoro cBeTa B CIEKTD,
U3y4YeHHE CBOMCTB M300pa)K€HHsI B TUIOCKOM 3€pKajie M CBOMCTB HM300pa’keHUs
npeaMera B coOMparomield JuH3€, HAOMIOACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB H3JIYYEHHS): CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOYHOIO
Habopa 000pyI0BaHUs, ONTUCHIBAThH X0/l OMbITA U €T0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

IPOBOAUTH MIPU HEOOXOIMMOCTH CEPHIO MPSMBIX W3MEPEHUI, ONpeesist CpeaHee
3HaYEHUE H3MepsieMOl BeJMYUHBI ((DOKYCHOE PacCTOSIHHE COOMpPAIOIICH JIMH3BI),
000CHOBBIBAThH BHIOOD crioco0a n3mepeHus (M3MepUTEILHOTO Mprudopa);
IPOBOJIUTh  HUCCJIENOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEJIMYMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHH TIpU



PaBHOYCKOPEHHOM JIBIDKEHHWM 0€3 HadyalbHOM CKOpPOCTH, MEpHoAa KoJieOaHWii
MaTEMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA
OT yrja NaJeHuss M YyIJIa MpeloMIIEHUs OT YyIVIa NaJeHus): IUIAaHUPOBATH
UCCIIEJOBAaHUE, CAMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl
IOJIyYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEJIWYMH B BUAE TaONMIl U IpaduKoOB,
JIeNaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMYUH (CPEAHSs] CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM [BHUKEHHH, YCKOPEHHE CBOOOIHOIO
najeHus, KECTKOCTb  MPYKUHBI, KOA()(UUUEHT TPEHUS  CKOJbXKECHHUS,
MEeXaHW4yeckas paboTra W  MOUIHOCTb, 4YacToTa U MEpuoJ  KoJeOaHui
MaTEeMaTHYeCKOT0 U TMPY>KMHHOTO MAasTHHUKOB, ONTHYECKas CujIa CcOOMparomen
JUH3BI,  PAJAMOAKTUBHBIM  (OH):  IIAHUPOBATH  U3MEpPEHUs,  coOuparhb
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIINOJHATh U3MEPEHUS, CIENys IPENIOKECHHON
VMHCTPYKLMHM, BBIYHUCIATH 3HAYCHHWE BEIMYMHBI W AHAJIU3UPOBATH IIOJIyYCHHBIC
PE3yIBTAThI C YYETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHN;

coOirofaTh MpaBUiia TEXHUKH O€30MAaCHOCTH Npu padore ¢ JabopaTOpPHBIM
o0opyIoBaHUEM;

pasnauyaTh OCHOBHBIE IPU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHast
TOUKa, aDCOIIOTHO TBEPJOE TEJO, TOUEUHBIH UCTOYHHUK CBETA, JIyd, TOHKAsl JIMH3A,
IIJJAaHETapHasi MOJIENIb aTOMA, HYKJIOHHAsI MOJIEJIb ATOMHOTO S1pa;
XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOMl Ha MX ONMCAHHUA (B TOM YHCIE: CHUAOMETP, AATUYUKU
IIOJIOXKEHUS, PACCTOSIHUSA M YCKOPEHMs, pPakKeTa, 3XOJIOT, OYKH, IEPUCKOI,
¢oToanmapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOIN, JO3UMETP, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHUA H
HE0O0X0MMbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH MW3YyYEHHBIX TEXHHYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpH
pelieHnu Yy4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEeMbl Al MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U coOOUparomen TMH3e;

IPUBOIUTH MPUMEPHI (HAXOAUTh HHMOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIOJIB30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW JKM3HM JJIsl 0OecredeHus
Oe3omacHOCTH IpuU oOpallleHuu ¢ NpudopaMHM M TEXHUYECKHMH YCTPOWCTBAaMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKpYXaroUen Cpee;

OCYIIECTBIIATh IMOUCK HMH(OpManuu (U3NUECKOTro coaepkaHus B IHTepHeTe,
CaMOCTOSITENIBHO (DOPMYJIMPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNPEICIIECHUS
JOCTOBEPHOCTH TIOJIyYEHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTNOJHUTENBHBIX UCTOYHUKOB;



UCIIONBb30BaTh NPU BBIMOJHEHUHM YYE€OHBIX 3aJaHU  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpHalbl, PECYPCHl CETH
Wutepuer, BnaneTs Npu€MaMU KOHCIEKTHPOBAHMA TEKCTa, MpPeoOpa3oBaHUs
UHpOpPMAaLIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COJAEPIKAHUA, MyOJIUYHO
NPEICTaBISATh PE3yabTaThl MPOEKTHOW MM HMCCIEAOBATEIbCKON IEeSTENbHOCTH,
IpY 3TOM IPaMOTHO UCIOJIb30BATh U3YUYECHHBIN MOHATUWHBIN aIrmapar u3y4aeMoro
pa3gena (U3UKM U CONPOBOXKIATH BBICTYIUIEHHE TMpE3eHTalueld ¢ y4éTom
0Cc0OEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM K n (undgposbie)
n/n MPOrpaMMbI Bceero O;TpOJIbeIe p ;KTH%CKM o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
Paszgea 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUpPa
but6mmoreka [IOK
- 2
L1 Pu3uKa - HayKa O NPHPOC 0 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2
1.2 PH3MHCCKNE BETHIMHEI 0 0 https://m.edsoo.ru/7f416194
. but6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHAy4HBIN METO/ MMO3HAHUS 0 hitps://m.cdsoo. /7416194
Hroro no pasneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOEHUHU BellleCTBA
bubnunorexa [IOK
1 0 1
21 Crpoenme semecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJICMCTBUE YACTHI] D) 0 1 bu6muoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa [IOK
2.3 ArperaTHbie COCTOSIHUS BEILIECTBA 2 1 1 hitps://m.cdsoo.rw/7f416194
Hroro no pasgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
bubnunorexa [IOK
3.1 MexaHu4ecKoe JBIKCHHE 3 0 ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
3.2 Muepups, macca, m1oTHOCTS 4 0 ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
3.3 Crna. Buner cnn 14 ! 2 https://m.edsoo.ru/7f416194
HWroro mo pasaeny 21




Pa3nen 4. /laBieHue TBEPABIX TeJL, dKUAKOCTEH M ra3oB

41 Jasnenue. llepenaya naBnenust TBEpAbIMU 3 1 bu6muoreka [IOK
) TeJIaMHU, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xuaKoctn > 0 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHne 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHeprus
bubnunorexa [IOK
>-1 Pabora u momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 HpocThic mexanm3MbI > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexanmyeckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpOJIbeIe HpﬁaKTH‘leCKHe 06PA30BATEIbHBIC
padoThI padoTsI pecypen
Pasznea 1. TensioBble siBJIeHUS
N but6mmoreka [IOK
1.1 CrpoeHue 1 CBOMCTBA BELIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
1.2 Tennosre mporeccat 21 ! > https://m.edsoo.ru/7f4181ce
HUroro o pazueny 28
Pa3zgea 2. JiiekTpruyeckre 1 MAarHUTHbIE SIBJICHUS
71 DeKTpUuYecKue 3apsabl. 3apssKeHHbIE Tena U 7 0 1 bubnmoreka [JOK
) HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
22 [ToCTOSIHHBIH AEKTPUICSCKHUIA TOK 20 1 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
2.3 MarnutHeIe ABICHUS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 ONEKTPOMATHHTHAS HHAYKIUS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpOJIbeIe HpﬁaKaneche 06PA30BATEIbHBIC
padoThI padoTsI pecypen
Pa3znen 1. Mexanuveckue siBJIeHUS
11 Mexannueckoe IBHKEHUE U CIIOCOOBI €0 10 0 | bubnunorexa [IOK
) OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [{OK
2 1
1.2 BsaumoneiicTsue Ten 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1
1.3 3aKOHEI COXpAHCHHS 0 0 3 https://m.edsoo.ru/7f41a4a6
HWroro mo pasaeny 40
Pa3gen 2. Mexann4deckue KoJ1e0aHUsA M BOJHBI
but6mmoreka [IOK
2.1 MexaHn4yeckue KoJieOaHus 7 0 3 hitps://m.edsoo.ru/7f4 1ada6
but6mmoreka [IOK
1
2.2 Mexammrieckue BOTHL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
HUroro o pazueny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNIEKTPOMArHUTHOE MOJE U 6 0 2 bu6muoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bubnunorexa [IOK
6 0 2
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA https-//m.edsoo.rw/7f41a4a6
bubnunorexa [IOK
6 0 3
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI https-//m.edsoo.ru/741a4a6
4.3 PasjoxeHue 6€I0ro cBeTa B CIIEKTP 3 0 2 buGnnorexa LIOK

https://m.edsoo.ru/7f41ada6




Hroro no pazneny

15

Pa3gen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanue v mOrjaonieHrue cBeTa aToMOM 4 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
52 CTpoeHre aTOMHOTO sijipa 6 1 Egggﬁ;fg;gg}éfmaé‘%
33 Flnepibie peakiiii ! : Etptfs?/ljgfee;sigg%f41a4a6
Hroro no pazmeny 17
Pa3nes 6. [loBTOpPUTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 006001IeHUE COAePKAHUS 9 ) bubnmoreka [JOK
Kypca ¢hu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41ad4a6
Hroro no pazmeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne undgposbie
Tema ypoxa Kourpoabueie| IlpakTuueckue
n/n yp Bcero 5 p pﬁ o0pa3oBaTe/ibHbIE
adoThI adoThI
pabo pabo pecypchbl

1 ®dusuka — Hayka o npupoje. SBieHus
MPUPOJIBI

2 ®dusnyeckue SABICHUS
Ou3nyecKue BEJIUYUHBI U X U3MEpPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATYPhI IPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TEMIEPATYphI"

5 Mertonbl Hay4HOTO TT03HaHug. Onucanue bu6mmoreka [IOK
(U3UYECKUX SIBJICHUH C TIOMOIIBI0 MOZeNeil https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JAIbHOCTH MOJETA HIapuKa, MYIIEHHOTO 1
TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOoJIbIlIe
BbICOTA ITycKa"

7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE bubnuoreka [JOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEeHUE YacTHIl BEIIECTBA Bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJII0JICHUIO TEIIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSHUI BOJIBI.

11 O060061IEHNIE Horpas,uen «[lepBoHavaILHLIE Bubmioreka LHOK

p y P https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHMH BEILIECTBAY
12 MexaHuyeckoe aBuxeHue. PaBHomepHoe 1 bubmmoreka [JOK




HEpPaBHOMEPHOE JIBUIKEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnuiibl ckopoctu Bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHM ABUKECHUS buGmuorexa LIOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH TeJ ngﬁ;&f&igg/ﬁoaocl 0
16 [LnorHOCTH BemiecTBa. PacdeT Maccel u bubmuotexa [JOK
o0BeMa Tena 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «Omnpenenenue
IUIOTHOCTHU TBEPJIOTO TEJIa»
18 Pemenue 3anad mo reme "[lnoTHOCTH bubnuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHus (edopmariun)
MPYKUHBI OT MPUIIOKEHHON CHUITBD)
21 [[“IBnenue TsroteHus. Cuiia TSKeCTU
| o cnh e sk e Buorera 10K
TspecT" https://m.edsoo.ru/ff0al1778
23 Cuia TSKeCTU Ha JpYTruX IUJIaHeTax. bubnnorexka HOK
DuU3NYECKNEe XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bubnmoreka [JOK
24 Msmepenne cut. JlunamomeTp https://m.edSO(])_.Iru/ftUal80c
bubnmoreka [JOK
25 Bec rena. Hesecomocts https://m.edSO(I)_.Iru/ftUal778
2% CrnoxxeHue AByX CHUJI, HAIPABJICHHBIX 110 bubnnorexka HOK
OoHOM npsiMoi. PaBHOEHCTBYIOIAST CHJT https://m.edsoo.ru/ff0ala70
27 Pemienue 3anau no teme "PaBHonelicTByrOMIast

"

CHIJI




Cuna tpenus u e€ Buasl. TpeHue B npupoje u

bu6mmoreka [IOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «/3yuenue

29 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHHUS OT bubnnorexka HOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3a1au Ha onpeeneHue
PaBHOJAECHCTBYIOIIEN CUIIbI
Pemenne 3amad mo Temam: «Bec Tenay,

31 «'paduueckoe n3zobpaxkenue cuny, «CUiby, BH6JTHOTeKa HOK
«PaBHOCHCTBYIOMA CHI https://m.edsoo.ru/ff0alde0
KoHTposbHas paboTa mo TeMam:

39 «Mexannueckoe qBUKeHUE», «Macca,

MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n300paxenue cuimy, «CHITbI»

33 Hasnenue. CriocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTUYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaeHue raza. 3aBHCUMOCTD JIaBIICHUS Ta3a bubmunorexa [JOK
0T 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHUs TBEPABIMU TEIIAMH, bubnuoreka [JOK
JKUOKOCTSIMU U ra3aMu. 3akoH Ilackansa https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJKOCTH U T'a3e, BBI3BAHHOE bubnnorexka HOK
JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aga4 no teme «JlaBiaenue B bubmuorexa [JOK
JKHUIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOrmmarommecs COCyIbl

HHarort ya https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuil npece bubmiorexa LIOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opIIHEBOM KUIKOCTHBIN HACOC

41 ATMocdepa 3emiu U IPUIUHBI €€ bubnmoreka [JOK

CYILLIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a




Bbubnmuoreka [IOK

42 Bec Bo3nyxa. ATMocdepHOoe 1aBiieHne
X (ep A https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdeproro gaBineHus. OmbIT bubnnorexka HOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnmoreka [JOK
BBICOTBI HAJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe naBieHue bubnmoreka [JOK
HAa PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo teme " AtmochepHoe
nasieHue"
47 JlelicTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE bubnnorexka HOK
B HUX T€JIO. ApXUMeEIOBA CHJIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITaJI'I)KI/IBEIOIHepﬁ CJIEI z[eflIDCTllla el Ha Bubmorexa HOK
’ yio https://m.edsoo.ru/ff0a33fc
TEJO, TOTPY>KEHHOE B JKUKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «ccnenoBanue 3aBUCHMOCTH Beca Teia B Bbubnuoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
Bbu6nmuoreka [IOK
50 [1naBaHue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JOJIKU U
onpeneneHue e€ rpy30noabEMHOCTH"
Pewenne 3agau no remam: «llnaBanue cynos.
52 Bosnx onnaf}lsaHHe» «JlaBieHue TBE IxmzliﬂTen Bubmioreka [HOK
yx N ’ p ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTponpHas padora no Teme «JlaBneHnue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [IOK
4 M K
> exaHmtccKas padota https://m.edsoo.ru/ff0a3f82
55 MorntHocTh. EAUHMITEI MOIITHOCTH bubmuorexa [JOK




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

VYpok-uccienoBanue "Pacuyé€t MOIIHOCTH,

56 g " 1
pa3BUBaeMOM MPU NOABEME IO JieCTHUILIE"
57 IIpocteie Mexanu3mel. Peruar. PaBHOBecue
CHWJI Ha pblyare
Prbruaru B TexHuKe, OBITY U IPUPO/IE.
58 JIaGopaTtopHas paéoTa «}{/Iccnpe;())BaHHe 0.5 buGmorexa LIOK
. ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemenue 3agau no teme «Y cioBus bubmuorexa [JOK
PaBHOBECHS pbplUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neidcTBust
60 MexaHusma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJ] HaKJIOHHOM IITIOCKOCTH»
61 Pemrenne 3amad mo teme "PaboTa, MOITHOCTD, Bbu6nuoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas sHeprusi. Kunernueckas u bubnnorexka HOK
NOTEHIHAIbHAS SHEPIUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTUU bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"OKCEePUMEHTAIBHOE OTNPEICTICHHUE
64 W3MEHEHUS KUHETUYECKON U MOTCHIIMAIbHOMI 1
SHEPrUU MPY CKAThIBAaHUM TeJa 10 HAKIOHHOM
MJI0CKOCTH"
65 Kontponbnas padora o teme «Pabora u
MOIIIHOCTb. DHEPTUS»
66 Peseprubiil ypok. PabGoTta ¢ TekcTamu o Teme bubnnorexka HOK
"MexaHn4eckoe aBmxeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [JOK
" JlaByieHrE TBEPIBIX TEJ, )KUIAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
6% PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"PaboTa. MomtHOCTh. DHEpTUs"




OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n yp Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06pA30OBATETBHEI
padoTsI padoTsI pecypebl
OCHOBHBI€E TTOJIOKEHHST MOJEKYIIPHO-
1 KHHETHYECKON TEOpUHN U UX Ol'ilHTEHe bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mopenu TBEPIOTO, )KUJIKOTO B Ta3000pa3HOTO bubnunorexa [IOK
COCTOSTHMM BeEIlleCcTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, JKUJKOTO H
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA Ha
OCHOBE ITOJIO’KEHUI MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU
5 Kpucrannudeckue u amopdHsbie Tena buGnnorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KalUJUISIPHOCTb. bu6muoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmmpeHne U cKaTHe Bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHS YaCTHII
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS bu6muoteka [JOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenadu bubmorexa LIOK
p https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepennus "l[Ipakrruueckoe
p $epern P N bubmuorexa [{OK
11 HUCIOJIL30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB U 1
" https://m.edsoo.ru/ff0a65¢0
MaTepHasIOB B IEJISIX YHEPTOCOEPEIKCHUSI
12 KonnuectBo TeIioTel. Y aeapHas but6mmoreka [IOK




TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TerioBoro 6ananca. TemnooOMeH bu6muoreka [JOK
13
U TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccrnenoBanue
14 ﬂBne}E)I/I;I TI;HJ'IO(I))6MCH3 npu CMIe[IHI/IBaHI/II/I buGnnorexa LHOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpSTYeH BOBI
Pacuer konuuecTBa TEMI0THI, HEOOXOIUMOTO
15 JUTSL HAaTPEBaHUs TeJa U BBIIETSEMOTO UM TIPH
OXJIKICHUH
16 Jlaboparopunas padota "Onpenenenue bubmmoreka [OK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIUIMBA. Y IeibHas TEII0Ta bubmmoreka [OK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHUE
18 K HCTananeCKnggﬁ VYenpHas TemioTa bubmiorexa LIOK
P ) https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnas padota "Onpenenenue bubmmoreka [OK
YAEJIbHOU TEIJIOTHI MJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHAEHCAIHS. bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunune. Y aenpHas Temiora
71 napooOpazoBaHMs U KOHJICHCALIUH. bu6muoteka [IOK
3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpeneneHue gﬁocmenbﬂ){oﬁ I;namiocm Bubmnorexa HOK
P " https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemenue 3a1ay Ha onpe/esieHne BIaKHOCTH
BO31yXa
[TpuHIUIIBI paOOTHI TETIOBBIX ABUTATENCH.
24 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO

CropaHusi




75 KIIJI rermoBoro asuratens. TenaoBsie bu6muoreka [IOK
JIBUTATENIM U 3aIMTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7¢c

26 3aKOH COXpaHEHUsI U MTPEBPALCHHS SHEPTUHU B
TEIJTIOBBIX IMpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

27 "TemnoBsie siBieHMs. MI3MeHEeHMe arperaTHbIX bubmorexa LIOK

N " https://m.edsoo.ru/ff0a832
COCTOSIHMI1 BelllecTBa
KonrponsHast padora no teme "TemnoBsie
N bubnmoTexk. K
28 sIBJIEHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM Gmaotexa O
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 Dnektpusanus Tel. [[Ba posia aneKTprUIecKux
3apsI0B

30 VYpok-uccienoBanue "IaeKTpU3alus Tel
WHIYKIMEW U IPU COMPUKOCHOBEHHUU"

31 B3aumoeicTBue 3apsKeHHBIX Tell. 3aKOH bu6muoteka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpruyeckoe nose. HanpsxeHHOCTh

32 aneKTTqueCKoro mous. IT PII)HHHH Bubmnorexa HOK

p P o https://m.edsoo.ru/ff0a8a0a
CYTNEPIO3UIINH IEKTPUUECKUX TOJIEeH
33 Hocurenu snektpuueckux 3apsiioB.
DnieMeHTapHbId 3apsia. CTpoeHue atoMa

34 IIpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bu6muoteka [JOK
COXPaHEHUs NMEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1au Ha npMEHEHUE CBOMCTB bubnmoreka [JOK
3JIEKTPUYECKUX 3apPsia0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €0

36 cyuiecTBoBaHMsl. VICTOUHUKH 31EKTPUUECKOTO bubmorexa HOK

https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefcTBUS SIEKTPUYECKOTO TOKA bubmorexa IJOK
p https://m.edsoo.ru/ff0a96b2
33 VYpok-uccnenosanue "JleiictBue

SJICKTPHUYCCKOI'O I10JIA Ha IIPOBOJHUKH U




JOU3JIEKTPUKH"

39 DNEKTPUUYECKUI TOK B METAJUIAX, JKUIKOCTSIX bu6nunorexa [IOK
W razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas Lenb U €€ COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas pabora bu6muoreka [IOK
41 " " 05
W3mepenue u peryampoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsbkeHue. BonbTMerp.
42 JTa6o Fa)lTo Hast a6ol;a "U3mepeHue u b 0.5 buGnnorexa LIOK
PaTopHas p ,P ’ https://m.edsoo.ru/ff0a%e14
PETYIUPOBAHKUE HATIPSIKCHUS
43 CornpoTuBiieHHE POBOAHUKA. Y JCIBHOE bu6muoreka [IOK
COIIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA | bubnmoreka [JOK
OT €ro JUIMHBI, IO [IONIEPEYHOT O https://m.edsoo.ru/ff0aa738
Ce4YeHMs U maTepraia”
3aBUCHMOCTD CHJIBI TOKA OT HAIPsHKCHHUS. bubnmoreka [JOK
45
3akon Oma ISl ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas padota "UccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO Yepes3 1 bu6muoreka [IOK
pPE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlaGopatopHnas pabora "IIpoBepka mpaBuia
48 CJIOKEHUS HANPSKEHUN MTPU | bubnmoreka [JOK
IOCJIEAOBATEIbHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopos”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 JUIST CII?IJ'IBI I")romlr)[ U 1a anJP;enLI;IOM ’ 1 Bubmiorexa ITOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB
50 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK

AJIg PA3JIMIHOIO0 COCAMHCHUSA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a




51 PaboTta 1 MOITHOCTH ANMEKTPUIECKOTO TOKA. bu6muoreka [IOK
3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlabopartopnast pabota "Onpezaenenue padoThI | bubnunorexa [IOK
Y MOIIHOCTHU 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKHE LEMH U TOTPEOUTEIN
53 aﬂeKTTqueCKoﬁ ::Le TUU B 6II)aIT Kopotkoe bubmorexa LIOK
p P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTeE MO TeMe
54 "DneKkTpuuecKue 3apaabl. 3apsyKCHHbBIC Tella U bu6muoreka [IOK
ux B3aumoaencTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KontponbHas padoTa mo teme
55 "DnexTpuueckue 3apsabl. 3apsHKEHHBIE Tela U bu6nuorexa [IOK
ux B3auMoaencTBus. IlocTOSIHHBIN https://m.edsoo.ru/ff0abead
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIC MAaTHUTHI, UX B3aUMOJICHCTBIE
57 Ypok-uccnenosanue "M3yyenue nonen | bubnmoreka [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe nojie. MarHuTHOE T10JIe 3eMIIU 1 bubnuorexa [{OK
€ro 3HaueHue UIA )KU3HHU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmbIT OpcTena. MarauTHOE HOJIE
59 DJIEKT Hlt)iecxiro TOoKa MarauTHoe nosme Bubmiorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHne DIIEKTPOMATHUTOB B TEXHUKE.
60 .HEGO aTopHas aG(E)Ta "U3yueHune neicTBus 0.5 brbmiorexa LIOK
patoptas p Y1 ,, ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha IPOBOJIHHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnionp3oBanue 31eKTpoaBUraTeiieii B
61 TEXHUYECKHUX YC oﬁchax ¥ Ha TpaHCIIOpTE bubmorexa LIOK
yeTp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopatopHnas pabora "KoHcTpyupoBanue u
n3y4deHue paboThl dIEKTPOABUTATEIA"
62 OnbiTel @apajes. 3aKOH JEKTPOMarHuTHOM




nHaykuuu. [Ipasuno Jlenna

Onextporerepatop. CriocoOb! MOTydeHUS

63 AJIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIIUM Ha 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEME |
"DJIeKTpUUECKIE U MAaTHUTHBIE SIBJICHUS"
65 KontponbHas padoTa mo teme | bu6muoreka [IOK
"DJIeKTpUUECKIE U MAaTHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme 1 bu6nuorexa [IOK
"TennoBsle siBIeHUS" https://m.edsoo.ru/ff0accSe
PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme bu6nuorexa [IOK
67 5 3 - 1
[ToCcTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
6% PezepBHblil ypok. Pabota ¢ Tekctamu 1o Teme 1
"MarsuTHbIe siBIEHUA"
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n yp Beero KOﬁHTpOJIbeIe I'IpﬁaKanecmle 06pA30OBATETBHEI
padoThI padoThI pecypen
1 MexaHnnueckoe aBuxeHue. MarepuaibHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [{OK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOJIMHENHOE JBUKECHHUE 1 Bubmiorexa LTOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHEHHOE ABUKCHUE. 1
CpenHsisi 1 MTHOBEHHAs CKOPOCTh
5 [IpssMonrHENTHOE pAaBHOYCKOPEHHOE | bubnmoreka [JOK
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO
6 PaBHOYCKOpEHHOTr o JBmwkeHus. [ paduk 1
CKOPOCTH
JlaboparopHnas pabota "OnpeneneHue
7 CKO peHI/UI:I) TGJ‘IEIl) pu aBHOpCiO CHHOM 1 1 buGnnorexa LIOK
yeKop prp o ycKop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IIOCKOCTH
8 CBoOoaHoe mmagenune teia. OneiTel [ annies 1
PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH.
9 [lepuon I/II) ‘IaC”li)Ta o0OpateHus pJ}i);I(HeﬁHaﬂ u 1 Bubmnorexa HOK
p p ’ https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 1
N bubnuoTexa [{OK
11 ITepBbiii 3ak0oH HbtoTOHA. BEkTOp CHith 1
p p https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HetoToHa. PaBHOAECHCTBYIOIIAs | bubnmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a




bubnunorexa [IOK

13 Tperuii 3akoH Herorona. Cyneprno3unus cun https-//m.edsoo.ru/f0ac982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bu6muoreka [IOK
Hprotona https://m.edsoo.ru/ff0aebbe
but6mmoreka [IOK
15 Cua ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cumna ynpyroctun»
JlaboparopHnas pabota «Onpenenenue bubnmoreka [JOK
17
JKECTKOCTHU NPYKUHBD) https://m.edsoo.ru/ff0ace28
but6mmoreka [IOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHuUs» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnmoreka [JOK
KOd(pUITMEHTA TPEHUS CKOJBKCHHS" https://m.edsoo.ru/ff0af8be
71 Pemenne 3amad mo Teme "3akonsl HeroToHA. bubnuorexa [IOK
Cuina ynpyroctu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e
2 Cua TSKECTU U 3aKOH BCEMHPHOTO bu6muoreka [IOK
TATOTEHHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne TE1 BOKPYT
23 rpaBuTanioOHHOTO 1eHTpa (ComHeyHas
cuctema). ['anaktuku"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bubmuorexa [{OK
3aKOH BCEMUPHOT'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocmuueckast CKopocTs. HeBecomocTs bu6nuorexa [IOK
U TIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOUKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
26 R I
TBEPIOTO TENA C 3aKPEIIIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuinsl. LleHTp TsxecTH




Pemenue 3agad mo reme "MOMEHT CHIIBL.

but6mmoreka [IOK

28 Ientp TsxecTn" https://m.edsoo.ru/ff0b02b4
29 "Mexammaecros asmmeenme. Braumiozeiicrnne Bu6morera LIOK
Ten" https://m.edsoo.ru/ff0b0408
30 KontponsHas padora no teme "Mexannueckoe bu6nuorexa [IOK
nBwkenne. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
S coxpanerumn mmymen. Ypyroe n neympyros Bu6morera LIOK
I — https://m.edsoo.ru/ff0b07fa
3 Pemienne 3agau no teme "3akoH cOXpaHEHUS bu6muoreka [IOK
uMITynbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHOE ABIKEHHE B
MPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTh Egggﬁ;fg;gg}?mb 0a84
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH H bubnmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpeaenenne padoThl
36 CUJIBI TPEHUS IIPU PABHOMEPHOM JIBHKCHUHU
TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH
37 Cas3b dHepruu u paboTsl. [loTeHnnanpHast
SHEprus
38 Kunernueckas sneprus. Teopema o Bbu6muoteka [JOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «/3yueHue 3akoHa bubnmoreka [JOK
COXPaHEHUsI YIHEPTUN» https://m.edsoo.ru/ff0bl12fe
41 KonebarenbHoe IBMKEHUE U €TO bubmuorexa [{OK
XapAaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BelHyX1eHHBIC bu6muoreka [IOK

Kosiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010




43

MaremMaTn4ecKkuil ¥ NPy KUHHBIM MasTHUKU

44

VYpok-uccnenoanue «3aBUCUMOCTD MEPUOIA
KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MacCChI
rpy3a»

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

45

[IpeBpanienue sHEPrun Mpu MEXaHUYECKUX
KOJIeOaHUSIX

46

JlaboparopHnas pabota «Onpenenenue
YaCTOTHI M IEPUO/Ia KOJICOAHHI TPYKUHHOTO
MasiTHUKa)

bubnunorexa [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopnast pabota «IIpoBepka
HE3aBHCHUMOCTH TEPUOJIa KOJIeOaHuil rpy3a,
MIOJIBEIICHHOTO K HUTH, OT MacChl TPYy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHbl. CBOMCTBA
MCXAaHNYCCKHUX BOJIH. HpOI[OJIBHBI@ nu
MOTICPEYHBIE BOJIHBI

bubnunorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Teie. CeHCMUYECKHE BOTHBI"

50

3Byk. PacnipocTpanenune n oTpaskeHue 3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pEe30HaHC

53

VYpok-koHpepeHuus "YapTpa3Byk u
UH(PA3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroTroBka Kk KOHTPOIBHOU PabOTE MO TEME
"3aKoHbBI cOXpaHeHUs. MexaHnyeckue
Koe0aHus ¥ BOJHEL"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHnTposbHast pabota mo Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue KoyieOaHus u
BOJIHBI"

56

DNIEKTPOMArHUTHOE 1OoJIe. DIEKTPOMArHUTHbBIE

bubnunorexa [IOK
https://m.edsoo.ru/ff0b2abe




BOJIHBI

57 CBoHCTBA 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepenuus "llkana
bu6muoreka [IOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue 1
N " https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOH CBSI3U
VYpok-uccienoBanue "M3yueHne CBOMCTB
bu6muoreka [IOK
59 AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 1
MOBHITEHOTO TetedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemienue 3agau Ha onpeieIeHUE YacTOThI U
JUITMHBI 3JIEKTPOMAarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoaa csera. CKOpocTb bubnmoreka [JOK
cBera. BoaHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Nctounuku cBeta. [IpsiMonuueitHoe
bu6muoreka [IOK
62 pacrpoctpanenue cBera. 3atmenus CoJiHIa U 1
TyHbi https://m.edsoo.ru/ff0b3658
3aKoH OTpaXkeHMsI cBeTa. 3epkaia. Pemenue
bubnmoreka [JOK
63 3a/1a4 Ha MPUMEHEHHUE 3aKOHA OTPaKEHUS 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS bu6nuorexa [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnmoreka [JOK
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3cSc
OTPaKCHHS B ONTHYECKUX CBETOBOJAX
JlaGopatopHas pabota "HccnenoBanue
66 3aBHCHMOCTH YTIJIa IPEJIOMJICHUS] CBETOBOTO
Jdy4a OT yIJla IaJIcHUs Ha IpaHule "BO3ayX-
creksio""
VYpoxk-koupepenuus "HcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bu6muoreka [IOK
68 JIunzel. OnTHyeckas Cuila JIMH3bI 1

https://m.edsoo.ru/ff0b3{2¢




bubnunorexa [IOK

69 [Moctpoenne n3o06pakeHu B TMH3AX hitps:/m.edsoo.ru/ff0bd44a
H n
10| poxyerore paceromsa 1 onmiseoror cus u6morexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparomIel JTMH3BI
7 Ypok-koHpepenmus "OnTudeckre THH30BbIC bu6muoreka [IOK
npubopse!" https://m.edsoo.ru/ff0c0a7e
72 ['a3 kak ontuueckas cucrema. 3peHue bubmaorexa LIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "ledextst 3penus. Kak
COXpaHUTh 3peHue"
P .
| P S e e, O B 10K
) s I ) https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlaboparopHas pabota "OnbITHI 11O
Pa3IoKEeHUI0 OENIoro CBeTa B CHEKTP U bubnmoreka [JOK
75
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOZICHUU Yepe3 IIBETOBbIC (PHIIBTPHI"
76 VYpok-npaktukym "BoiaHOBbBIE CBOWCTBA CBETA!
nucriepcusi, uaTepdepeHus u audpaxius”
77 OmneiTel Pe3epdopaa u ruranerapaast MoIeIhb bu6muoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynarter bopa. Moaens atoma bopa
79 Hcnyckanue U MOrJIONIEHUE CBETa AaTOMOM. bubnmoreka [JOK
KBanTsl. JInHelyaTble CIEKTPhI https://m.edsoo.ru/ff0c144c
R0 VYpok-npaktukym "HabnroneHrne cnekTpos bubnmoreka [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmorexa IJOK
& o https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykinonnas moaens bubmorexa IJOK
p Apa. HyK A https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHbBIE TpeBpalienus. M30Tomnbl but6mmoreka [IOK




https://m.edsoo.ru/ff0clal4

Pemmenue 3agad mo reme: "PagnoakTUBHEBIE

bubnunorexa [IOK

84
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepnon nomypacnana

36 Ypok-koHpepenmus "PagnoakTuBHBIC bu6muoreka [IOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

’7 SAnepHsble peakuu. 3aKOHbI COXpPAHEHUS bu6nuorexa [IOK
3apsiIOBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

38 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b MaccChl U bubnunorexa [IOK
SHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepuHsie peakuyun"

90 Peakuuu cunrtesa u nenenus saep. Mcrounuku bubnunorexa [IOK
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "SnepHas sHEpreTUKA.

91 JleficTBHs paquOaKTUBHBIX U3Jy4EHUN HA
JKUBBIE OpraHU3Mbl"

[ToaroTroBka Kk KOHTPOIBHOU paboTE MO TEME

9 "DEeKTPOMarHuTHOE MOJIE. bu6muoreka [IOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUA"

KoHnTpoinbHast pabota mo teme

93 "DneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHhIE BOJIHBI. KBaHTOBBIE
sIBIICHUA"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnmoreka [JOK
paboTel 1o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 00o0meHue. Perenne

95 pacUETHBIX U KQYECTBEHHBIX 3a7]a4 MO TEME BH@HOTeKa HOK
"TeroBse Mpomecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600eHNE. Permenune

96 pacUETHBIX U KAYECTBEHHBIX 3a7a4 M0 TEME bubmmorexa LIOK

"KIIJI TermoBbIX aBurarenci'"

https://m.edsoo.ru/ff0c2a22




[ToBTopenue, 00o0meHue. Perenne

97 auecTBe 314 110 TeMe 1 bubmaorexa LIOK

%,) ACUCTHBIX 1 KatCCTB HHI,’,IX ad i https://m.edsoo.ru/ff0c2b30

KIIJI anekTpoycTaHOBOK

08 [ToBTOpenue, o606menue. JlabopaTtopHbie 1 1 bu6muoreka [IOK

pabotsl o Kypey "CBeToBbIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1 bu6nuorexa [IOK

1o TeMe "3aKOHbI COXpaHEHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06o0menue. Pabora ¢ TekcTamu 1 bu6muoteka [JOK

no teMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu | bubnmoreka [JOK

1o TeMe "CBeTOBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1

no TeMe "KBaHToBas u sinepHas pusnka'

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHHUKA
» Gusuka, 7 knacc/ I[epeimkun A.B., OG11eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTeNbCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AxuimonepHoe o6mecTBo «3maTreascTBo
«IIpocsemienue»

» ®usuka, 9 knacc/ [lepoimkud A.B., ['ytauk E.M., OG11ecTBO ¢ OrpaHMueHHOM

OTBETCTBEHHOCTHIO «J[PODAY; AkimonepHoe odiiecTBo «M3aaTenbcTBO

((HpOCB@H.IeHI/Ie»

METOAUYECKUE MATEPHUAJIbBI J1JIs1 YYUTEJISA

7 KIIACC

1.Paboyas mporpamma.

2. [Tporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. Pusnka. 7 — 9 Ki1accel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUHU C BEIOPAHHBIM YYEOHUKOM:

4. Ilepoimikun A.B. ®uzuka. 7 kinacc. YueOHUK 17151 00111e00pa3oBaTeIbHbIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHUK BONpOCOB U 3a11a4 1o ¢usuke. 7-9 k1. — M.:



[Tpocsemenne, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. ®dusuka. 7 — 9kacchl: yueOHO-METOANYECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: poda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BBIOpAaHHBIM yUECOHHKOM:

4. Ieppimkun A.B. @usnka. 7 knacc. Y4ueOHuUK 11t 00111e00pa3zoBaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. Co0opHHK BONIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:
[Ipocsenienue, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHbBIC
paboTtsl. —5-¢ u3manne,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTpoOsbHBIE
3amanusi. —Caparos:Jluieii, 2014.

8. «KoHTposbHO-U3MepuTebHbIe MaTepuanbl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaundeckoe mocooue/ A.E. Mapos.-

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



10.A.B. [Teprrmkun ®uzuka-8xi 2017 M. JIpoda

11.H.B. ®unonosuy Metoaunueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CaMocTosATeIbHbIC U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatoBa ,O.P. llledep JAnarnoctuueckue padoTsi -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3zoiickuit Coopauk Bonpocos u 3amau

2015 M. Jlpoda

9 KJIACC

1. PaGoyast mporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOIUIECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-e uza.,crepeornmn. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmMbl OCHOBHOTO 00111€T0 00pa3zoBanusd. Pusnka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITepoikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no dusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBUHU C BEIOPAHHBIM YYEOHUKOM:

4. leppimkun A.B. @usnka. 7 knacc. Y4ueOHuUK 11 0011e00pa3zoBaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. CoopHHK BONIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:
[Ipocsenienue, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHbBIC

paboTtsl. —5-¢ u3manne,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTposbHBIE
3ananus. —Capartos:Jlunei, 2014.

8. «KoHTposbHO-U3MepuTeNbHbIe MaTepuanbl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meTonudeckoe nocooue/ A.E. Mapos.-

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

KoHTposbHbIE ¥ camOocTOsATEIbHBIE PA0O0THI MO (PU3MKe. 9 Kacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 kinace» / O.U. I'pomuesa. — M.:
N3nmarenscTBO «OK3amen», 2014.

Tector o ¢usuke. 9 knace: k yueOnuky A.B. [leppinkuna, E.M. I'yrHuk
«Dusuka

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

dusuka. 9 kinacc. TemaTuueckue TECTOBBIE 3aaHu JUIA ToarotoBku K [ MA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupouikuna. — fpocnasibs: OO0 «Axkanemus
pazButHs», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
NHTEPHET

7 KIIACC

. bubnuoreka — Bcé o nmpeametry «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoornbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru



3. Enunas xomnekuus nudpoBbIX 00pa3oBaTeNbHBIX peCypcoB. — Pesxxum

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

4. NnTepecHble MaTepualibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TeMaM;
HarJsAHbIe TocoOus K ypokam. — Pexxum gocrtymna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexxum gocrtyma:
http://www.openclass.ru

6. DneKTpoHHBIE YyueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC

1. bubmmnoreka — Bc€ o npeamerty «Pusnka». — Pexxum goctymna:
http://www.proshkolu.ru

2. BuneoomnbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas xomnekuus nudpoBbiX 00pa3oBaTeNbHBIX PECypcoB. — Pesxxum

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

4. VlutepecHble MaTepHalIbl K ypoKaM (PU3UKH 11O TEMaM; TECThI 110 TEMaM;

HarJsAHbIE TOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. [ludposeie 0OpazoBaTenbHBIE pECYpPChl. — Pexum goctyna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Equnas xomieknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum

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

3. nTepecHbie MaTepuaibl K ypokaM (PU3HUKH 110 TeMaM; TeCThI [0 TEMaM;

HarJsAHbIe TocoOus K ypokam. — Pexxum fgocrtymna: http://class-fizika.narod.ru

4. lludposbie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnexTpoHHbIE yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru

6.luctantmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KiIacc.



CeteBoe obpaszoBatenbHOE cooOmecTBo. http://www.openclass.ru/node/109715

7. Enunas xotekmus mudpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbI LIEHTP HH(OPMAITMOHHO-00pa30BaTENIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 centsOps» marepuainsl o gusuke. http://archive. lseptember.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKXusas pusuka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






