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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3mMKe Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHUI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHON NPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (penepaibHOi paboueid mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Ousnkay.

ConmepxaHnue mporpamMmbl 1O (U3MKE HAIpaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3aldi0 H3yYEHHUS
¢u3MKu Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojiaMm o0ydeHus (1o Kjaccam), npejjaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpKaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuxcsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHs METOJMYECKOU
MTOMOIIIY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OWojoruei, acTpoHOMHEer U QuznUecKoi
reorpagued, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYIO KAapTUHY  MHUpa,
MpEeoCTaBsIeT HauboJiee sCHbIE OO0pasibl MNPUMEHEHUS HAy4dHOTrO MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOyYEHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM TI'PAMOTHOCTU U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE IMPEANOJaraeT OBJAJICHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTSIMHM, XapaKTEePHU3YIOIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e UHTEPIPETHPOBATH  JaHHBIE W  HCIOJB30BaTh  HAyYHbBIC
JIOKA3aTeNIbCTBA JJIs TIOTyYEHUS BBIBOJIOB.

[lenn wusyuenus (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opranusanusax Poccuiickoit ®enepanuu, peanu3yroUux
OCHOBHBIE 00111€00pa30BaTeIbHbIE POTPAMMBI, YTBEPKIEHHOU pelIeHueM



Konnerun MunucrepctBa npocseiienusi Poccuiickoit @eaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K48H).
Heau uzyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEeMJICHUS OOYyYalolUXCsS K HaydYHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE HUX HMHTEJUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUEe TPEACTaBICHUN O poyid (U3MKHU [JIsi Pa3BUTHUSI IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBIEHUH O  BO3MOXHBIX  cdepax  Oymaymien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JajgbHeWIeMy 00y4YeHHUIO B 5TOM HaIllpaBJICHUH.

JlocTrkeHHe 3THUX TeJIed MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOMNX 3a1a4:

NpUOOpETeHUE 3HAHMM O JHCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npUOOpETEeHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TTOJTYUYECHHBIX 3HAHU;

OCBOGHHME METOJOB pEIICHUS MPOCTEUIINX pacUYETHBIX 3adady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIEeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SIBJICHUS U BBIIOIHATH OIBITHI,
nabopaTopHble pabOTBI ¥ DKCIEPUMEHTAIbHBIC HCCIEIOBAHUSA C
MCIIOJIb30BaHUEM U3MEPUTEIBbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(poOpMaIMell PU3NIECKOro COAEepKaHuUs,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O chepaMu podheCCHOHAIBHON JAeATeIbHOCTH, CBI3aHHBIMH
c (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBaHHBIMHU Ha
JOCTUKEHUSIX (PU3UUECKON HAYKHU.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanust oTBoauTCs 238 vacoB: B 7 kacce — 68 yacoB (2 yaca B HEJEM0), B 8
kiacce — 68 gacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B Hefeno).
[Ipemyaraemeiii B mporpamme 1o (U3HKE TEpPEUYeHb JIA0OPATOPHBIX PabOT W
OTIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTEIIb JeJIaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOECHHOCTEU
00y4Jaronmxcsi, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHUM, MpeIaraéMbiXx B pamMKax
OCHOBHOI'0 TOCYJapCTBEHHOT'0 3K3aMeHa 10 (PU3HUKe.

COILEPKAHUE OBYYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIEr0 MUPA.

®usuka — Hayka O mpupoge. SBneHus npuponabl. PU3NUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BenuuMHbL. M3mepenue ¢uznueckux BeMMuuH. Duznueckue
npubopsl. [lorpemHocTs n3mepennit. MexxayHapogHasi CUCTeMa €IHHHIL.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAayKd M3Yy4alOT MHPUPOLY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHUS: HAOJIOJCHHE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE THUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmotaemMoro siBjieHus. Onucanne PU3NUECKUX SBICHUMN C OMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKHME, MAarHUTHbBIC, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpUOOPHI U MPOIEAypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnsie padbomol u onvimol.
1. OmpepeneHue UEHbI IeJICHUS IKaIbl K3MEPUTEIHLHOTO Mprudopa.
2. HM3mepeHue paccTOsTHUM.
3. Hsmepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TEl.
5. M3mepenue temrieparypbl IMPU NOMOIIM KUIAKOCTHOIO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO NPOBEPKE THIOTE3BI: JAJBHOCTH IOJIETA
mapuka, MymeHHOro rOpU30HTAIbLHO, TeM 0O0Jibllle, YeM OOJIbIIIE BBHICOTA
MycCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHHUsI 0 CTPOEHUH BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, WX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JBmxenne yactui BemecTBa. CBs3b CKOPOCTH JIBUXKEHHUSI 4YacTUI[ C
Temrneparypoil. bpoyHoBckoe nBxeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: MPUTXKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTammuyeckux) Tesl. BzauMocBs3b MEX 1y CBOMCTBAMH BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO JIBHXKECHHSI.

2. Hab6monenue nuddyszun.

3. HabGmonenue — siBiieHHH,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie padbomoul u onvimol.

1. OueHka JuaMeTpa aroMa METOJIOM PpsAIoB (C  HCIOJIb30BaHUEM

dboTorpadwuii).

2. OnpIThI 10 HAOTIOACHUIO TETIJIOBOTO PACITUPEHHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBU:KeHHe H B3aUMOJAeHCTBHE TeJl.

Mexanudeckoe ABMKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
Cxopoctb. CpenHsis CKOpOCTh NMPHU HEPABHOMEPHOM JBWXKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKEHUSI.

SBneHne WHEpUUU. 3aKOH MHEpUUU. B3anmonelcTBuE Ten Kak NpUYUHA
U3MEHEHMUSI CKOPOCTM JBW)XXEHHMS Tesl. Macca Kak Mepa HWHEpPTHOCTH Tela.
IInotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHMIIE
00bEMa BelEeCTBA.

Cuita Kak XapakTepUCTHKaA B3auMOAECHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ MOMOUIBI0 AUHAMOMETPA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. CHita TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Crnoxenue
CHUJI, HAPABJIEHHBIX MO OJHOW NpsiMOM. PaBHoneicTBytomas cuii. Cuiia TpeHusl.
TpeHue CKoJIbKEHUS U TPEHHUE MOKosl. TpeHue B IpUPOAE U TEXHUKE.

Hemoncmpauuu.

HaGnrogenne MexaHn4ecKkoro JBUKEHUS Tena.
N3mepenne cKkopoCTH MPSMOIUHENHOTO IBUKEHHUS.
HaGnronenue siBeHUs: MHEPIIHH.

CpaBHeHHEe Macc MO B3aUMOJICUCTBUIO TEJL.
CiioxeHne Chil, HallpaBJIEHHBIX M0 OJHOM MPSIMOM.

Jlabopamopnwie padbomol u onvimol.

1. OmpenenieHrEe CKOPOCTU PAaBHOMEPHOI'O JBMKECHUS (IIapUKa B )KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenne CpemHE CKOPOCTH CKOJIBKEHUS OpyCKa WIHM IIapuKa To
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabmroneHne n3MeHeHUs] CKOPOCTH TIPHU B3aUMOJICHCTBUU TEll.
5
6

3. OmnpexaeneHue MIOTHOCTU TBEPIOTO Tea.



4. OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHHs (aedopMaliun)
IPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHS CKOJIBXKECHUS OT
BEca Teja M XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBineHue TBEPABIX TeJl, dKUIAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHHS U YBETUUCHUA JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIEHHsS raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPIABIMU TEJIAMHM, >KHJIKOCTAMH M Trazamu. 3akoH Ilackans. ITnHeBmarnueckue
MalluHbl. 3aBUCUMOCTh JABJIEHUSA >KUAKOCTH OT [IyOMHBI. ['MIpocTaTHyecKuii
napajokc. Coobuaroniyecs: cocypl. [ ' napaBinyeckue MEXaHU3MbI.

Atmocdepa 3emsin u atMocdepHoe naBieHue. lIpuymHbBl CyliecTBOBaHUS
BO3AylHOW o6osouku 3emau. Oneit Toppuuennu. M3mepenune atmochepHOTro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 n13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JleficTBrE XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3agyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mpapasamyeckunii mpecc.

[IposiBneHue neicTBUs aTMOC(HEPHOTO JaBICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTu
TeJa U MIIOTHOCTU KUIKOCTH.

I o

N

PaBeHCTBO BBITAIKHUBAIOIIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHME IUIABaHMS TEII: IJIABAHUE WM IOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TEJA U )KUIKOCTH.

Jlabopamopnwie padbomol u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tena B BOAE OT 00bEMa MOTPyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CUJIbI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO
B )KMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITUIKABAIOIIEH CHJIBI,
NEUCTBYIOIIIEH Ha TEJIO B IKUIKOCTH, OT OOBEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W

OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3znen 5. PaGora 1 MOIIHOCTD. JHEprus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[pyuMeHeHre npaBuia paBHOBECHUS phluara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHernueckas W TNOTEHLMalbHAs SHEPIUS.
[IpeBpaiieHre 0AHOTO BUAA MEXaHUUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHHKE.

Hemoncmpauyuu.

1. ITpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBH)KEHHUH Teia

110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOW YHEPTUN.

8 KJIACC

Pa3nes 6. TensioBble siBJI€HUS.

OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHUH.

Mopgenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJA HA OCHOBE IMOJOKEHUU MOJEKYISIPHO-KMHETHUYECKOW TEOpHUH.
CmaunBaHMe U KanWUIAPHBIE sBIEHUS. TEmIoBOE pacliupeHUe U CKATHE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBK) TEIUIOBOIO JBHKEHHUS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHMs BHYTPEHHEW HHEpPIHUH:
Terionepeaaya 151 COBEpULIEHNE paboTHI. Bunbt TEIJIONEepEIauHn:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonudectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BEIIECTBA. TeMaoo0MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oamanca. IlmaBnenue
OTBEPJICBAHME KPUCTAUIMYECKUX BEIIECTB. YENbHAas TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHHUS.

BnaxHocTh BO31yXa.

DHeprus TOIIUBA. Y ieJIbHAs TEIJI0Ta CTOPAHUS.



[TpuHuuner padotel TemioBbix asurateneil KIIZ[ TemmoBoro asurarers.
TennoBple ABUTATENM U 3a1MTa OKPYKAOLIEN CPEBI.

3aKOH COXpAaHEHHMs U MIPEBPAILCHHS SHEPTUHU B TEIUIOBBIX MpOIlEccax.

Hemoncmpayuu.

1.

A N

Hab6nronenue OpoyHOBCKOTO JIBUKEHUS.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMaunBaHUs ¥ KATUJUIAPHBIX SBIICHU.
Hab6nroneHue TemioBoro paciumpeHus Tell.

W3meHenue naBieHHs rasa npu M3MEHEHUH OOBbEMA M HArpeBaHUM HIIU
OXJIQXKJCHUU.

[TpaBuia u3MepeHus TemMIepaTypsbl.

Buae! Termonepenayu.

OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3INYHbIX BCIICCTB.

. Ha6J'IIOI[€HHe KHUIICHM.

. Ha6J'IIOI[€HHe IIOCTOAHCTBA TCMIICPATYPHI IIPU ILIABJICHHUM.
13.

Mopenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIK caxapa.
OnbITel 110 HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUAKOCTEH M
TBEPABIX TEII.

Ornpenenenue qaBieHUs BO3yXa B OAJIJIOHE IIMpPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JAaBJIEHUS BO3AyXa OT €ro
00bEMa M HATPEBAHUS WA OXJIKICHHS.

ITpoBepka runmoTe3bl TMHEHHONW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEepaTyphI.

HaOntonenue wu3MeHEHMsI BHYTPEHHEH DSHEprud Teia B pe3ysbTaTe
Terionepeaayu U paboThl BHEITHUX CHUJI.

UccnenoBanue siBieHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U
ropstye BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpH
TEIJI000MEHE C HArPEeThIM METAJUIMYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHOU TEMIOTHI IUIABJICHUS JIbAA.



Pasznen 7. DinekTpuvyeckne 1 MArHUTHbBIE SIBJICHHUS.

Onextpuzauus Ten. JIBa poaa 3EKTpHUECKUX 3apsaoB. B3ammopeiicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0OB U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTH aiekTpudeckoro mosist. [lpuHnmn
CYHEPHO3ULINH JICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBoIHMKM W  [OHUAJIEKTPUKHA. 3aKOH  COXPaHEHHUS
3JIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
HNcTtouyHuKU MOCTOSHHOTO TOKA. JIEHCTBHSI 3JIEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUECKOE  HAMNpsHKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YJIEIBHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma
nns ydyactka uenu.  [locnepgoBarenbHOE W HapauieibHOE — COCAUHEHUE
MIPOBOAHUKOB.

PaGora u MoOmHOCTH »3yeKTpHueckoro Toka. 3akoH Jlxoyns—JIeHia.
DNEeKTpUYECKUE 1EMU U MOTPeOUTeNnu IeKTpuIecKkor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTossHHBIE ~ MarHWThHl.  B3auMMONENCTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe none. MarHuTHoe noje 3eMJIM U €ro 3Ha4eHue ISl )KMU3HA Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TOJIE€  JJIEKTpUYECKOoro Toka. IIpumeHeHue
AJIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBUE MATHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. lMcmonp30BaHWE 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3NeKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa poza 3JIEKTPUYECKUX 3aPSJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M AENUCTBHE HIIEKTPOCKOMNA.

DJIEKTPOCTATUYECKASI MHIYKIHUSL.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

[IpOBOJHHUKH U JUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX TUHUHM JIEKTPUYECKOTO TTOJIS.

M cTOuHMKHM TOCTOSTHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

["a30BbIi pa3psn.

N3mepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 37eKTpUYeCKOro HapsiAKEHUS BOJIbTMETPOM.

Peocrar 1 Mara3zus conpoTHUBIICHUA.

B3anMmoelicTBue NOCTOSTHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOXHOCTH Pa3eICHUs TOJIIOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. IJIEKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI HA TPOBOTHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS SJEKTPOMATHUTHOW UHAYKITUU.

OnbiThl @apajes.

3aBUCUMOCTh HANpABJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

. DJIEKTPOTreHEePpaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie padbomol u onvimol.

1.

o vk~ w

10.
11.

12.

13.

OnbITel MO HAOJMIOMCHUIO JJICKTPU3AIlMK Tel UHAYKIMEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NEUCTBUS DJIEKTPUYECKOTO TMOJISI HA MNPOBOAHUKU U
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.
N3MmepeHue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHre HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCHUMOCTh ANEKTPUUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIWHBI, IUIOIIAIU TONEPEYHOTO
CEUEHHUS U MaTepualla.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUN MpU  MOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia mJis CUJIbl TOKa MPU MapauiIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI ITEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PEIUCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMONl Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JIAMIIOUYKY, OT
HaNpsHKECHUS HA HEW.

Onpenenenue KIIJ[ HarpeBarers.



14. HccrienoBaHre MarHUTHOTO B3aMMOJIEMCTBUS MOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOrO IO MOCTOSIHHBIX ~MAarHUTOB NPU  HX

00BEIMHEHUH U Pa3/IeIICHUN.

16. MccnenoBanue JEHCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aWMMOJIECUCTBUSA

KaTylIKH C TOKOM W MAarHuTa OT CHJIBl TOKa W HAIlpaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHue AeiCTBUS MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. I3mepenue KII/] anexkTpoaBuraTeabHOM yCTAaHOBKH.

21. ONBITBI TIO HKCCIIEIOBAHUIO SIBICHUSI 3JEKTPOMArHUTHOW WHIYKIIUH:

UCCIICOBAHUE W3MEHEHHUI 3HAUYEHUS M HAIPaBIICHHS WHIYKIMOHHOTO
TOKA.
9 KUIACC

Pa3nen 8. MexaHuveckue siBJIeHUS.

Mexannueckoe naBwkeHue. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOrO [JBXKEHUS. PaBHOMEpHOE MpPSIMOIMHENHOE
nBrkeHue. HepaBHOMeEpHOE NpsMONMHENHOE IBHKEHUE. CpenHsIss U MIHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiHMHEHOe pABuxkeHue. CB0OOHOE
najeHue. OnbITel ["anumnes.

PaBHOMepHOE ABMXKEHHE N0 OKpyxHOcTH. Ilepuoa m yactora oOpameHus.
JIuneitHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[lepBsiii 3axk0H HptoToHa. Broponi 3akon Herorona. Tperunii 3akoH HproToHa.
[IpuHIMI CYyIEpHIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHuUs: Cujia TPEHUSL CKOJIBKEHUS, CHIIa
TPEHHUS TTOKOsI, IPYTU€ BUABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne maner BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOIO TeJIa C 3aKPEIUIEHHON OChIO BpaleHuss. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbee Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CHI TSKECTH, YIOPYTroOCTH,
TpeHusi. CBsA3b dHEpPruu U paboThl. [loTeHnanbHas sHeprus Tela, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJM. [loTeHIIManbHas SJHEPTUS CKATOM NpyKUHbL. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUMu.



Jemoncmpayuu.

1.

o v AW

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

Habnronenne MexaHn4ecKoro ABMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHue TyTel U TPACKTOPUM JBUKEHUSI OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBAYKCHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JABUKCHUS.

Habmronenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

Habmronenne MmexaHnyecKux sIBJICHUN, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KabuHeTa (U3HKH.

3aBUCUMOCTh YCKOPEHHMS Te€ja OT MAacChl Tejla W JACHUCTBYIOIIEH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CHII IPY B3aUMOJICHCTBUU TE.

HN3meHenue Beca Teia mpu yCKOPEHHOM JIBUKECHUU.

[lepemaua uMnyibca Npu B3aMMOJICMCTBUN TEI.

[IpeoOpazoBanms SHEPTUH MTPU B3aUMOJICUCTBUH TEJI.

CoxpaHeHre UMIyJibca MPU HEYNPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOICUCTBUU.
Habmronenune peakTHBHOTO JABUKEHUS.

CoxpaHeHHe MEXaHHUYECKON PHEPTHH MPU CBOOOHOM MaJACHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUH NPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoHcTpynpoBanue TpakTa Ijis pa3roHa M JaJbHEHUIIIEr0 pPaBHOMEPHOTO
JBMDKCHUS IIApUKA WIIH TEIICKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpyckKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOMW ITOCKOCTH.

Omnpenenenne yCKOpPEHHUS Tejda TPH PABHOYCKOPEHHOM JBWKCEHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKECHUS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Onpenenenue ko3 puiieHTa TPEHUS CKOIBKEHUS.

Omnpenenenure KECTKOCTH MPY>KUHBI.



9. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHHUM TeEa
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

10. Onpenenenne pabOTBl CUJIBI  YOPYTOCTH MpU MHOABEME Tpys3a C
UCIIOJIb30BaHUEM HETMOJBUKHOIO U TIOJBUKHOTO OJIOKOB.

11. I3yueHne 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3nen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: EpHOJ,
4acToTa, aMIUINTyAd. MareMaTH4eCKui U NPy KUHHBIM MasTHUKH. [IpeBpamienne
SHEPTUM NPU KOJIEOATETLHOM JIBUKEHUH.

3aryxaomue — konebaHus.  BoiHyxneHnsle — konebanus.  Pe3onanc.
Mexanuueckue BosHbl. (CBOHCTBa MeXaHWYEeCKMX BOJH. IIpoponbHble H
[IOTIEpeYHble  BOJHBL. /JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPIOM TeJE, CCHCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3ByKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YIABTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koneOaHuil Ted MO AEHCTBUEM CUIIBI TSXKECTH U CUIIbI
YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.
HabGitoieHue BbIHYXIEHHBIX KOJI€0aHUI U pe30HaHca.
PacnipocTpanenne npoAoiabHbIX U HOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pE30OHAHC.

IS T o

Jlabopamopnwvie pabomol u onvimol.

1. OmpeneneHre YacTOThl M TMEpUojaa KoJieOaHUM MaTeMaTU4YecKOoro
MasiTHUKA.

2. OmpeneneHue 4acTOThI U Mepruoaa KojeOaHUil Npy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOJA KOJIEOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOaHUI PYKUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHCHMMOCTU NEpHOJA KOJIeOaHUN rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh mepuoja  KojeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

Pa3znen 10. DiiekTpOMarHuTHOE 1MoJ1e U 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIe.  OJEKTpOMAarHuTHble  BOdHBL.  CBOMCTBa
anekTpoMarHuTHbIX BOJH. Illkama snekTpoMarHuTHbIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoigHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomol u onvimot.

1. M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBass  momens  cBera.  Mcrounuku — cBera.  IIpsAmosmHenHOe
pacnpoctpanenue csera. 3atMeHus Connua u JIynel. Otpaxkenue ceera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3aKoH mpesnoMiieHUus cBeta. [loHOe BHyTpeHHEe
OTpa)KEHUE CBeTa. lCHnoiap30BaHME TIOJHOTO BHYTPEHHErO OTPaXEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xoam gnydet B smH3e. Onrudeckas cucteMa (oroamnmapara,
MUKpOCKOINa M Tejieckona. ['ma3 kak omntuueckas cucrtema. BIM30pyKocTh H
JNaTbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hpiorona. Crnoxxenwue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonmHEHOE pacIpOCTPAaHEHUE CBETA.

OTpaxxeHue cBera.

[Tonyuenne n3006pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xox mydeii B COOMpArOIIe TUH3E.

XoJ1 Ty4el B pacCEeMBArOLIEH JIUH3E.

[Tonyyenue n300pakeHuit ¢ TOMOUIBIO JIHH3.

[Ipunuun aeiicTBus GoToarmapaTa, MUKPOCKONA U TEJIECKOIA.

10. Mopensp rnasa.
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11. Pa3nosxenue 6enoro cBeTa B CIIEKTD.

12. [Tonyuyenue 6enoro cBera Npu CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie padbomol u onvimot.

1. HccnepoBaHue 3aBUCUMOCTH yrila OTPa)KE€HUs CBETOBOrO Jy4ya OT yrjia
naJIeHusl.



2. HM3ydeHue XapaKTEpUCTHK U300paKE€HUs MTPEAMETA B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHUMOCTH YyIJia MPEIOMIIEHUSI CBETOBOIO JIyda OT yria
NaJIeHUS Ha TPAHULE «BO3AYX—CTEKIIO».

4. IlonmydyeHne n300paxxeHU ¢ TOMOILBIO COOMPAIOIIEH JTMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomeit
JIMH3BIL.

OnBITHI 110 Pa3NIOKEHUIO OEIOTO CBETA B CHIEKTP.

7. OmBITBI TIO BOCHPHUATHIO I[BETAa MPEIMETOB MpU WX HAOIIOJACHUH uepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUA.

OmnbiTel Pesepdopaa u mmanetapuas moaens atoma. Monens atoma bopa.
Hcenyckanue u noryonieHne ceera aromomM. KBaHTel. JInHe4aTsIie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oeta- U ramma-uzinydeHus. CTpoeHUE aTOMHOTO
anpa. Hyximonnas wMoxens aromMHoro sapa. HM3orombel.  PannoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMs 3apsIOBOIO M MAacCOBOTO YHCEI.
OHeprus CBs3M aTOMHBIX sAnuep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus suep. Microunnku 3ueprun CostHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paJWOAKTUBHBIX H3JyYCHHH Ha JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4EeHUS U MOTJIONICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. CnekTp BoAopoa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZHPYIOIIUX U3ITYyUCHUH.

6. Perucrpanus uzmydeHus IpUPOIHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HaOmroeHue CriIomHbIX U JTUHEHYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpEKOB: U3MEPEHUE SHEPTHH YACTHULIBI 10 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. HM3MepeHue paguoakTUBHOIO (hoHa.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpHUTENHEHO-00001IAI0IIMI MOTYJIb MIPEIHA3HAUEH AJISi CUCTeMaTH3alH
U 0000IIeHHUS  MPEIMETHOTO  COJACpP)KaHWS W ONbITa  JIEATEIIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (¢u3uke A oOydaromuxcs,
BBIOpABIIMX 3TOT YUEOHBII peIMET.



[Ipu u3ydeHUH AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYUBACTCS JOCTUKEHHUE MPEAMETHBIX U
METanpeaMETHBIX  IUIAHUPYEMBIX  PE3yJabTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAHUSA
SABJICHUM TPUPOIbl M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBSICHATH (U3HUECKUE
SABJICHUS, TIPUMEHSA TOJIyYeHHbIE 3HAHMS, pElIaTh 3a/Jadyd, B TOM YHUCIE
KauyeCTBEHHBIC U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peaan3yeTcs
3a cu€T TOro, uto oOOydYalolmMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraeTcs:

HAa OCHOBE IOJYYEHHBIX 3HAHUW pacrno3HaBaTh U HAY4YHO OOBICHATH
du3nyuecKue sIBJICHUS B OKPY KaloIel MPUPOJIE U MOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI NCCIIEOBAaHUS (PU3NUECKHUX SIBICHUN, B TOM
YHCIIe 1711 IPOBEPKU TUTIOTE3 U TIOMyYEHUS] TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HAMOOJIe€ BAXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAPUMEP, MPAKTUYECKOTO UCTIOIB30BAHMS PA3IMUYHBIX UCTOUHHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHs BCEX M3BECTHBIX BUIOB
SHEPTHUH.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS [NPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbraTe uzydeHus: pu3nKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuaronierocst 6yayT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJbTaThl B
JaCTH:

e 1) naTpuoTHYECKOr0 BOCIIMTAHUSI:

e — MPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(u3HUECKON HAyKU;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHHSIM POCCUNCKHUX yUEHBIX-(PU3UKOB;

e 2) rpaKAaHCKOIr0 H JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TpoOJieM, CBA3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHUEM
JTOCTUXKEHUN (PU3UKH;

e — OCO3HaHWE BAKHOCTH MOPATHHO-ITHMUECKUX MPHHIMIIOB B JEATEIBHOCTH
YYEHOrO;

e 3)3CTETHYECKOTO BOCTIMTAHMA:

e — BOCHPHUATHE ICTETUYECKUX KAuecTB (PM3UUYECKON HAayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUIHOCTH;



4) HeHHOCTH HAYYHOT 0 MO3HAHUS

— OCO3HaHHE IIEHHOCTH (U3NYECKOM HAayKh KaK MOIIHOIO HHCTPyMEHTa
MO3HAHUS MHPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaXKHEWILIEH COCTaBIISIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAYYHOW IHOOO3HATEIBLHOCTH, WHTEpPECAa K HCCIEN0BATEIbCKOU
NEeSTEBHOCTH;

5) <¢opmMupoBaHusi  KYJbTYPbl  310pPOBbS W  IMOLHOHAJIBLHOIO
0/1aromoJry4us:

— OCO3HaHHWE IIeHHOCTH Oe3omacHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTH IpaBWi O€30MaCHOrO TOBEACHUS Ha
TPaHCIOpPTE, HA JIOPOrax, C ANEKTPUYECKUM M TEIUIOBBIM 00OpY/IOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

— c(hOpPMUPOBAHHOCTh HaBbIKa peQIIEKCUHU, TNPU3HAHUE CBOETO IpaBa Ha
OIIHMOKY M TAKOTO K€ MpaBa y APyroro 4elaoBeKa;

6) TPy10BOT0 BOCTIMTAHUSI:

— aKTUBHOE y4YaCTUE€ B PEIICHWU NPAaKTHUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3allik, TrOpoja, Kpass) TEXHOJOTMYECKOH U
COLIMAJIBHOM HAIIPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE M (PU3HUYECKHUX
3HAHUM;

— UHTEpeC K MPaKTUYECKOMY U3YyUEHUIO Mpodeccuil, CBA3aHHbIX C (PU3NKOM;

7) IKOJIOTMY€CKOT0 BOCITUTAHUA:

— OpHEHTallUs Ha NpUMEHEeHHE (U3MUECKUX 3HAHWM JJI1 pelIeHUs 3aJay B
0o0JlacCTU OKpy’Karomieil cpeapl, IUIAHUPOBAaHUS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJEACTBUM JIJIS1 OKPYXKAIOILEH CPebl;

— OCO3HaHHE TIJI00aJbHOIO XapakTepa HKOJIOIMUYECKHUX MpobsieM U MyTel ux
peuieHus;

8) amanTanum K M3MEHSIOIIHMCS YCJIOBHSIM COIHAJIBHOW M NPHUPOTHOI
cpeabl:

— MOTPeOHOCTh BO B3aWMOJECHCTBUU TMPU BBINOJIHEHUH WCCIEIOBAHUA U
OPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MNPaKTHUYECKYIO
NEeSATENBHOCTD;

— OTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeH, OHSTHS, TUIIOTE3bI O GU3NYECKUX OOBEKTaX U SIBICHUSX;

— O0CO3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

— IUIAHUPOBAHHUE CBOETO PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;



e — CTPCMIJICHUC AHAJIM3UPOBATH U BBIABJIATH B3AMMOCBA3H IIPUPOABI, 06H_IGCTB3 u

9KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BAHUEM (I)I/ISI/I‘leCKI/IX 3HaHHﬁ;

e — OIICHKA CBOMX JICHCTBUI C y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CpEay,
BO3MOYKHBIX TJIO0QTHHBIX TTOCICICTBUM.
METAINIPEAMETHBIE PE3YJIBTATDBI
B pesymbraTe OCBOEHUS TporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBaHus y oOy4Jaroiierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONTUE TT03HABATEILHBIC YHUBEPCALHbBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JIEUCTBHS, PETYJSITUBHEIC

YHUBEpCaIbHbIC YICOHBI ICHUCTBUSI.
ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jjoruyeckue A1eiicTBUA:

BBISIBJISITh W XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pACCMaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M NPH U3YYCHUU (PUIUUECKUX
SIBJICHUI M MPOLIECCOB, JI€JaTh BHIBOABI C UCIOIb30BAHUEM JI€TYKTHUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SX
(U3UYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMpATh CHoco0 pemeHus y4yeOHol (u3nyeckon
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIeHUs, BHIOOp Hambosee
HOJIXOJISIIETO ¢ yYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe J1eiCTBHA.

WCITOJIB30BATh BOTIPOCKHI KaK UCCIICA0BATEILCKII HHCTPYMEHT IMTO3HAHUS;
MPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOe HuCcCleqoBaHUE (U3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, & TAKXKE BBIIBUTATH MPEATIONOKEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:



NPUMEHSTh pa3jIMYHbIe METOJbI, HHCTPYMEHTBI U 3allPOChI TIPU TOUCKE U
orbope WHGPOPMAIMU WM JAHHBIX C YY4E€TOM NPEUIOKCHHON ydeOHOU
bu3ngecKo 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITCJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OPMYy  TPEJCTABICHHS
UHPOpPMALIMM W WUIIOCTPUPOBATH pEHIAaCMbIC 3aJa4d  HECJIOKHBIMH
CXeMaMH, THarpaMMaMi, HTHOU TpaduKoi ¥ HX KOMOWHAITUSMHU.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUueOHbIe 1eliCTBUS:

B XOJIe OOCYXIEHHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX Ia€MON TEMBI U
BBICKA3bIBaTh WUJCH, HAIICJICHHbIC HA PEIICHHE 3a7aud MU MOJJep>KaHue
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTOCTAaBIISAITh CBOM CYXXJEHUS C CYXICHUSMU JPYTUX YYACTHUKOB
Jranora, OOHapy>KUBaTh Pa3jNure U CXOJICTBO MO3UIIN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
yOJIUYHO MPEJICTABISATH PE3YIbTAThl BBITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIeprMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM u
WHIUBUIYAIbHOM pal0OThl MpHU PEIIEHHWH KOHKPETHOM (PU3nyeckon
poOJIEMBI;

MPUHUMATh eI COBMECTHOM JESTEIHbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTHXKEHHUIO: pachpelesiaTh pojiHu, O0O0CYXJIaTh MpOIecChl U
pe3yJbTaThl COBMECTHOM pab0ThI, 0000111aTh MHEHUS HECKOJIBKUX JTFOJICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIlPaBJICHUIO M KOOPAWHHUPYS CBOM JACHCTBUSA C JPYTHMH
YJICHaMH KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOICHCTBHS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIINX
JUTsl petieHust GU3NYeCcKuX 3HAaHUM;

OPUEHTHPOBATbCA B  PA3IMYHBIX MOJAXO0JAaX MPHUHATHS  PEIIECHUUN
(MHIMBUAYAJIbHOE, NMPHUHATUE PELICHUS B TpyMNINeE, MPUHATUE PEIIECHUN
rpynmnoi);



CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM pelIeHUs (PU3NUECKON 3a1auul WIN
IUTaHa HMCCIEOBAHUSA C YYETOM MMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTUPOBATH NPEJIAracMbI€ BAPUAHTHI PEIICHUM;
Jies1aTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U MpeJiarath IiaH €€ U3MEHEHUS;
OOBSCHATh TPHUYMUHBI  JOCTIDKCHHSI  (HEHOCTWIKEHHUS) pe3yIbTaToOB
JESITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTH (B TOM YHCIIEC B XOJ BBIITOJHEHUS
(GuU3MYECKOTO UCCIEIOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
O0O0CTOSITENICTB, W3MEHUBIIUXCS CUTYyallui, YCTAHOBIIEHHBIX OIINOOK,
BO3HUKILNX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUThH ce€0s Ha MECTO JIPYroro YeJlOBEeKa B XOJE CIOopa WJIU JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPAaBO Ha OMIMOKY MPHU perIeHUH (HU3NIECKUX 3a]a4 WU
B YTBEPKICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOTO.

HHPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus B 7 KJiacce peaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUYAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATUS:  (QU3WYECKUE U XUMUYECKUE  SBJICHUS,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJIeNb, TMIIOTE3a, €IUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BelllecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXaHWYECKOE [IBH)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHEIHOE), TPAeKTOpHs, PaBHOJACHCTBYIOLIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBJieHust (Auddy3us, TEII0BOE ABUKEHHE YACTHI] BEIECTBA,
pPaBHOMEpPHOE  JBWXKEHHUE, HEPAaBHOMEPHOE  [JBW)KEHUE, HHEpLHs,
B3aUMOJICUCTBUE TE€JI, PABHOBECUE TBEPABIX TEJI C 3aAKPEIJIEHHOW OCHIO
BpalleHus, Iepefavya AaBieHUS TBEPABIMU TellaMU, >KHIKOCTIMH U
razamu, arMocepHOe JaBlieHHE, IUIaBaHUE Tell, MpeBpalleHus
MEXaHUYECKOM AHEPruu) Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpY’)XalollleM MHUpE, B TOM uucjie (PU3NYECKUE SIBICHUS B MPUPOIE:
NpUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMHU B >KMBOW U HEXKUBOMU
NPUPOAE, ACUCTBUE CUJIBI TPEHUSI B MPUPOJE U TEXHUKE, BIUSHUE



aTMOC(EepHOIro JaBJIEHMs Ha JKMBOM OpraHM3M, IUIaBaHWUE pbIO, pblYaru B
TeJIe YeOBEeKa, MPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHMUIA;
OTKCHIBaTh U3yYEHHBIC CBOMCTBA TN U (U3UYECKUE SBICHHUS, UCIIONIb3YS
¢usznyeckue BeMMYUHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BpeMs,
IIyTh, CKOPOCTb, CPEHAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TPEeHWs, JaBieHHe (TBEPAOrO Tena, KHUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS. CUJIA, MEXaHHYecKas padoTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHWJbl, KOI(PQPUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKas U MOTEHUUAIbHAs SHEPrusi), NMpU ONUCAHUM IPABHIBHO
TPakTOBaTh  (IU3MUECKUA  CMBICI  HCIOJNb3YEMBIX  BEIUYMH,  HX
0003HaUYeHUs U €IUHULBl (U3NYECKUX BEJIUYMH, HAXOAUThb (OPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (DU3WYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH I'papUKK N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKkTepu30BaTh CBOICTBa Tel, (PU3NYECKUE SBJICHUS U IPOILECCHI,
UCIIOJIB3Ys MpaBWJla CIOKEHUs cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBUIO paBHOBeCHs pbryara (0J10ka),
«30JI0TOE€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOH
SHEPruy, NpPHU OTOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyallMd IPaKTUKOOPHUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISITH PUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3afaud B 1-2 nelcTBUSA, HCIONB3Ys 3aKOHBI U
dopMyIibl, CBs3bIBAIOIIME (PU3NYECKUE BEIUYMHBI: Ha OCHOBE aHajiu3a
YCIIOBUS 3aJauy 3aIllMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEMYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHbBIC
JTaHHbIE, HEOOXOAUMBbIE JJI1 pELICHUs 3a/1a4, OLEHUBATh PEATTMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkeHue  (rUmoresy),  pasidyaTbh W HUHTEPIPETHPOBATH
MOJIYYeHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ OMbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAMUTH OMBITBI 1O HAOMIOAEHUIO (U3NYECKUX SABJICHUN WU
bu3nYecKux CBOUCTB Tel: (OPMYJIHUPOBATH MPOBEPSEMbIC



MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aIMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOBI;

BBITIOJIHATh TPSIMbIE HU3MEPEHUS] PACCTOSHHS, BPEMEHHU, MAcCChl Tela,
o0béMa, CUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

POBONUTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETMYHHBI OT
JIPYrol C HCHOJB30BAHUEM MPSIMBIX HU3MEPEHUU (3aBUCUMOCTH TIYTH
PaBHOMEPHO JBMXKYILEroCsl Tejda OT BPEMEHM JABUKEHUS TeJa, CUJIIbI
TPEHUS CKOJIRKECHHS OT Beca Tejla, KadecTBa 00pabOTKH OBEPXHOCTEH Tell
Y HE3aBHCHUMOCTH CHJIbI TPEHUS OT IUIOIIAIU COMPUKOCHOBEHUS TEJ, CHIIBI
YOPYrOCTU OT Y/UIMHEHUS MPYKUHBI, BBHITAIKUBAIONIEH CUIIBI OT 00BbEMaA
NOrpyKEHHOM YacTu Tejla U OT IUVIOTHOCTHU >KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBUN
TUTABaHMSI TEJl, YCJIOBHM paBHOBECHS! pblyara W OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIIEZIOBaHUSA, COOMpaTh YCTAHOBKY W
BBINOJIHATh WU3MEPEHUs, Cleays MNPEeAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE
NPEJIOKEHHBIX TaONHIl U TpaHKOB, NMENaTh BBHIBOABI IO pe3yJbTaTaM
UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BETUYUH (TUIOTHOCTh
BEUIECTBA JKUIAKOCTM W TBEPAOTO Teja, CHJa TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/lyXa, BbITAJIKMBAIOIIAs CWiIa, JEWCTBYIOIIas  Ha
NOTPYKEHHOE B KUAKOCTH TENO, KOIPQPHUIIMEHT TOJE3HOTO IEHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAysd MPEeNJOKEHHOW WHCTPYKLIUU: TPH
BBIMIOJIHEHUM H3MEpPEHUIl coOMpaTh 3KCHEPUMEHTANbHYIO YCTaHOBKY MU
BBIYHCIIATHh 3HAUCHHE UCKOMOW BEJIMYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIMMECsT COCYabl, Oapomerp,
phIuar, MOJBMXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM YHCIE:
MOJIIUITHAKK, yCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBIC (PU3UUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  NPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOI
KU3HU 11 obecrieueHus: 0€30MacHOCTU MPH OOpaIleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbS U COOIIOIACHHUS
HOPM JKOJIOTUYECKOTO ITOBEJAECHUS B OKPYIKAIOILEH Cpeace;

OCYILECTBIATh OTOOp MCTOYHHMKOB HHpopMmanuu B UHTepHeTre B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIUXCS
3HAHMM M TyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHKOB BBIIEIATH
uHGOpMAIINIO, KOTOpas SBISETCS NPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJJ0OCTOBEPHOW;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUN HAay4HO-TIOMYJIAPHYIO
JAUTEepaTypy (U3NYECKOTO COJAEp)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcebl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (pU3NUECKOro COoAEpkKaHUs, B TOM
yyciie MyOanYHO JAenaTh KpaTKhe COOOLIEHMsI O pe3yibpTaTax IIPOEKTOB
WIM Yy4EeOHBIX MCCIENOBAHUM, TpPH HTOM TIPAMOTHO HCIOIb30BAThH
U3YYEHHBIM MOHATUMHBIN ammapaT Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALNECH;

OpU BBINOJHEHUH YYEOHBIX HPOEKTOB M HCCIEIOBAHUN paclpeneisaTh
O053aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/JayaMH,
CIIEIUTHh 32 BBIOJIHECHUEM IUIaHA JCHCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHbI  BKJIaJl B  JESATENbHOCTh  TPYNIbl,  BBICTpauBaTh
KOMMYHHUKATHUBHOE B3aUMOJICICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K konIy oOyueHus B 8 kiiacce npeMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: MAcCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arpPETraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmopdHble Tela, HACHIIEHHBIM M HEHACHIIIEHHBIA TMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSAS DJHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIA JICKTPUUYECKHUM 3apsiJl, SJIIEKTPUYECKOE T0JIE, TPOBOJIHUKHU
Y JUDJICKTPUKU, TTOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

paznuyarh SBJICHUS (TEIJIOBOE paclIMpeHHe U CKaThe, Teriornepenaya,
TEIJIOBOE PaBHOBECHUE, CMAUMBAHUE, KANWUISPHBIE SIBIICHUS, UCIIAPEHHUE,
KOHJCHCAIIMS, IIJIaBJICHUE, KpHUCTauIu3alus (OTBEpACBaHUE), KUIICHUE,
Temjonepeaaya (TEenI0mpPOBOHOCTb, KOHBEKIIUS, U3IIyYEHUE),
AIEKTPU3AIMA TEJ, B3aUMOJCHCTBUE 3apsiA0B, ACHCTBUSA AJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKAHUE, B3AaUMOJICMCTBUE MArHUTOB, JICHCTBUE



MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHAYKIINS)
0 ONHMCAHUID HX XapaKTEpPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHHE HW3YYCHHBIX (PU3WYECKUX SBICHHHA B
OKpYXKaloIlleM MHpE, B TOM YHCIe (PU3NUYECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSXKEHUWE W KaNWULIPHbIE SBJICHHUS B HPHUPOJE,
KpUCTAJUIBl B Hpupone, usiyueHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JJIEKTPUIECKHE
SBIICHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3eMiM, Apeid IMONOCOB, POJIb MArHUTHOTO TOJS JUIsl KU3HU Ha
3emiie, MOJIAPHOE CUSIHUE, IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIAENATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(du3nuecKue BETUYHUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAs TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIUIOTA
IUIaBJICHUS, yJedbHas TEIJIOTa MapooOpa30BaHusA, yHAEIbHAs TEIUIOTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJE3HOr0 JEWUCTBHS TEIIOBON
MalIuHbl, OTHOCUTENIbHAS BIAXXHOCTh BO31yXa, AJIEKTPUYECKUN 3aps,
CHJIa TOKa, 3JIEKTPUYECKOE HANpsLKEHHE, CONPOTUBIECHUE MPOBOIAHHUKA,
yIEIbHOE  CONpPOTUBJIEHME  BellecTBa, paboTa W MOIIHOCTb
AJIEKTPUYECKOTO  TOKa), MpPU ONUCAHUU TMPaBWIbHO  TPaKTOBATh
(U3MYECKUI CMBICH UCIOJIb3yeMbIX BEJIMYUH, 0003HAYEHUS U €IUHULIBI
(bu3MYEeCKUX BEIUYHMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(Gu3NYECKyI0 BEIWYMHY C JAPYTUMHU BEJIUYMHAMH, CTPOUTH TIpadUKH
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBIECHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJEKYJISIPHO-KMHETHYECKOW TEopuun
CTpPOEHHUS BEIIEeCTBa, MPUHLMUI CYNEPHO3UIUHU MMOoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMsI DJHEPruyd, IIPU ITOM  J1ABaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMChIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATH (PU3MUECKHE NPOLECChl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalWi MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYecKux
maroB ¢ omnopoil Ha 1-2 W3y4yeHHBIX CBOWMCTBA (DPU3MYECKUX SIBIICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;



pemiath pacu€THble 3ajaud B 2-3 JIEWCTBUS, HCIOJIb3Yys 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3NYECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCJIOBUSI 3aJlaud 3alUChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JMAHHBIX JUJI1  PEIICHHs] 3aJadd, BBIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOoAUMbIE JUIsi €€ pelIeHUs, MPOBOJIUTH pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
bu3MYEeCKUX METOJ0B, MCHOJb3Yys ONUCAHWUE HCCIIECAOBAHMS, BBIJIESAThH
MPOBEPSIEMOE  MPE/IOJIOKEHUE, OIICHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIICIOBAHUS, JeIaTh BEIBOIBI;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU
bu3MYecKuX CBOMCTB TeJ (KamWUIIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUS
BO3JlyXa OT €ro o0béMa, TeMIEepaTyphl, CKOPOCTH IMPOIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT IBETAa H3Tydarouiel (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS] BOJABI OT TEMIIEPATypbl KUJIKOCTH U
IO €€ TMOBEPXHOCTH, DOJEKTpH3alMsl Tel U B3aUMOJACHCTBHE
ANEKTPUYECKUX 3apANIOB, B3aMMOJCHCTBUE TOCTOSIHHBIX MAarHuTOB,
BU3yaJIM3allisl MATrHUTHBIX TMIOJIEH TMOCTOSIHHBIX MArHUTOB, JCHCTBUS
MAarHuTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBa JJICKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUTIATENII MOCTOSHHOIO TOKa): (opMyJIMpoBaTh
pOBEpsSEMbIC MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH XO/T OMbITA U (POPMYJIHUPOBATH BHIBOIBL;
BBITIOIHATh  TIPSIMBbIE  M3MEPEHUSI  TeMIIepaTypbl,  OTHOCHUTEJILHOU
BJIQXHOCTH BO3/yXa, CWJIbI TOKAa, HAMNPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M NATUUKOB (PU3MUECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BEIUYHHBI OT
JIPYrol C  WCIOJb30BAaHUEM TPSIMBIX H3MEPEHHH  (3aBHCHUMOCTD
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JIWHBI, IUIOMIAJAX TOMEPEUHOTO
CEUYEHHUS U YACIBHOTO CONMPOTUBIICHUSI BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UIYIIETO 4Yepe3 MPOBOJHUK, OT HANPSHDKEHUST Ha  IPOBOJHUKE,
UCCIIEIOBAaHUE IMOCIEAOBATEIBHOIO W  MapajlieIbHOTO  COEIWHEHUI
MPOBOJHUKOB): TUIAHUPOBATh UCCIEJOBAHUE, COOMpaTh YCTAHOBKY H
BBITIOJTHATh WU3MEPEHUs, Cleays MNPeIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHJEC TaOJauIll U TpaduKos,
JIeJIaTh BBIBO/IBI IO pE3yJIbTaTaM UCCIEAOBAHNUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpEHHS (U3MUECKUX BeIUYWH (yaeabHas
TEIUIOEMKOCTh  BEIIECTBAa, COIMPOTUBICHUE TMPOBOJHUKA, paboTa U
MOIITHOCTB DJICKTPUYECKOI'0 TOKA): TJIaHUPOBATh U3MEPEHUS, COOMpaTh



DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CJIEysl NMPEIJI0KEHHON MHCTPYKLIMH, U
BBIYKCIIATh 3HAUEHHE BEJINYUHBI,

COOJIIO/1aTh MPaBUIJIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MPUHUMUIBI  JIEACTBUS M3YYEHHBIX NOpHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX omnucaHus (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIBTMETP, CUETUMK DJIEKTPUYECKOW HHEPIUHU, SIEKTPOOCBETUTEIILHBIE
npuOOpBkl, HarpeBaATEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHUE
PENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IIOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMUSI O CBOMCTBAaX (PU3MUECKHUX SBICHUN U HEOOXOIMMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HW3MEPUTEIIBHBIC
npuOoOpbl MO CXEMaM U CXEMaTHUYHbIM pPHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIATH CXEMbl 3JIEKTPUYECKHX
LEeMel ¢ MOCIEN0BATEIbHBIM U NApAJJIENbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAUECHUS 3JIEMEHTOB JIEKTPUUECKUX LIETICH;
OPUBOAUTH  TNpPUMEpPHl  (HaXOoAWTh  HMHPOpMALKMIO O  IpUMEpax)
NPAKTUYECKOIO HCMOJIb30BAHMS (DU3MUECKUX 3HAHMM B IOBCEIHEBHOMU
XKU3HH 17151 oOecriedeHnsi 0€30MacHOCTU MpU OOpalieHu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbSI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUs B OKPYIKAIOLIEH CPELE;

OCYUIECTBJISTh MOUCK HHGpOpMaMK (U3UUYECKOTO COAEpKaHUA B
NHTepHeTe, HAa OCHOBE MMEKIIMXCS 3HAHWM W NYTEM CpPaBHEHHS
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB  BBIACNATH MH(GOPMAIMIO,  KOTOpas
SIBJISIETCSI MPOTUBOPEUHUBOM WIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi Hay4YHO-TIOMYJIPHYIO
auTepaTypy  (QU3MYECKOTO COJAEp)KAaHMSA, CIPABOYHbIE  MaTepualbl,
pecypcebl cetu HTepHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUSL TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHUCbMEHHbIE M KpaTKUE€ YCTHBIE COOOIIEHUS,
o606mass wHpOpMaNMI0 U3 HECKOIBKMX HCTOYHUKOB (PU3HUUYECKOTO
Collep)KaHUsi, B TOM uYucle NyOJUYHO TMPEACTaBIATh PE3yJIbTaThl
MIPOEKTHOW WJIM UCCIEAOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHSATUHHBIN anmapaT Kypca (U3UKH,
CONPOBOX/IaTh BBICTYIUICHHE NIPE3EHTALINEN;

OpU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3NYECKUX
MPOLIECCOB pachpenesiTh 00SI3aHHOCTH B T'PYINE B COOTBETCTBUU C



IIOCTABJICHHBIMU 3a/la4aMH, CJIEAUTH 3a BBIIIOJHEHUEM IUJIaHA JEUCTBUMN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OICHUBaTh COOCTBEHHBIM BKJIAJ B
JEATEIBHOCTD TPYIIIbI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCA YMEHHIA:

UCIIOJB30BaTh MOHATHUSA: CUCTEMa OTCYETA, MaTephalbHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHUYECKOro IBMXKEHUS, nedopmanus
(ynpyrasi, mjiacTuueckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TSKECTH, aOCOIOTHO TBEPAOE TENO,
HEHTP TsHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, SJECKTPOMArHUTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBl UCITYCKAHUA M MOTJIOMICHUS, aibda, 0eTa- U raMmma-u3aydyeHus,
W30TOIIbI, SIFIEPHAst SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOIHOE
NaJieHue TeJ, pABHOMEPHOE JBM)KEHHE MO OKPYKHOCTH, B3aUMOJEICTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE IBIKCHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJ€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHHUE, OTPAXKEHUE
3ByKa, NPSMOJMHENHOE pPACHPOCTPAHECHHE, OTPAKEHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIoKEeHHE OeI0ro CBeTa B
CHEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JHCIEpPCUS CBETa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHHM B
OKpyXarolmeM Mupe (B TOM 4yucie (Qu3NYecKue SBICHUS B IPHUPOJE:
MPUJIUBBI U OTJIUBBI, ABUKeHUE Tu1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 03XO, LIBETa TeT,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOEe ACHCTBUE BUIUMOIO,
yIbTPadUOIECTOBOTO W  PEHTIEHOBCKOTO M3JIyYCHUM, €CTEeCTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3IIyUYCHHE
MPUPOJIHBIX MHUHEPAJIOB, JECHUCTBUE PAJUOAKTHUBHBIX H3IyYCHHI Ha
OpraHW3M YeJIOBEKa), MpH 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PUBHMUECKUX
SIBIICHU;



OINKCHIBaTh U3yYEHHBIE CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUS, UCIIONb3Ys
¢usznyeckue BENWYHMHBI (CpPEeIHssE M MIHOBEHHAs CKOPOCTb Tela IMpH
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHUE, NEepeMelleHHe, MyTh, YIioBas
CKOpOCTb, CHUJIa TPEHHS, CHUJa YIPYTrOCTH, CUJIa TSHKECTH, YCKOpPEHHE
CBOOOJIHOTO TMAJEHMs, BEC Teja, HMIYJbC Tela, HMIYJIbC CHIIBI,
MexaHuyeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAs DSHEPIus Tela,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3E€MJIM, MOTEHIIMAIbHAS YHEPIHsl CHKATOM
NpYXUHBI, KHHETUYECKash DSHEPrus, IIOJIHAasg MeXaHWdecKas JHeprus,
NEPUOJ U YacTOoTa KojeOaHuM, IJIMHa BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHHUS CPE/bl), IPU ONKUCAHUU
IPAaBWIBHO TPaKTOBaTh (PU3MUECKUNA CMBICI HCIIOJIb3YEMbIX BEJIMYMH,
0003HAYCHUSA U €IUHUIBI (PU3MUECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETMUHUHY C IPYTMMH BEIMYHMHAMH,
CTPOUTDH rpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPaHEHUS SHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHHUS,
NPUHILUI CYNEPHNO3UINN CHJI, TPUHIMUI OTHOCUTeNnbHOCTH [anures,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apSA0BOTO U MAacCCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMUECKUX
[IaroB C OMOpoM Ha 2—3 W3YYEHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUMH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3amaud (omuparommecs Ha cuUcTeMy #3  2-3
yYpaBHEHUI), UCHOJb3Ysl 3aKOHBI U (POPMYJIbl, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJa4yd 3alHChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JaHHBIE, BHIOWPAThH
3aKOHBbI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELIEHUs], TPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TMOJYYEHHOTO 3HA4YeHHs] (U3HUECKOU
BEJIMYMHBI,

pacmo3HaBaTh TPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh TMPH TTOMOIIU
($U3NYECKUX METO/OB, HCHOJIb3Yysl OMUCAHUE MCCIEIOBaHUS, BBIJICIATH
IpOBEPSIEMOE  MPENIOJIOKEHUE, OLEHUBAaTh MPABUIBHOCTD MOpPsSIKA
NPOBEJCHUS  WCCICOBAHMsS, JieJaTh BBIBOJBI, HHTEPIPETHPOBATH
Pe3yNbTaThl HAOIOICHUH 1 OIBITOB;



IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN WK
¢usznyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroToHa, 3akoHa
COXPaHEHHUSl HHEPTUH, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KoJIeOaHUH, MPSMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
pasiiokeHue Oeoro CBeTa B CHEKTp, U3yUYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHUs MpeAMeTa B coOHparomieit
JWH3Ee, HAOMIOJCHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
o0OpyZOBaHUsl, OMNHCHIBATHL XOJ  OMNbITA M  €r0  pe3yJbTaThl,
bopMyIMpOBaTh BHIBOIBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUMN, OMPEACIISsI
CpeqHee 3HAaYeHHE W3MEpSIeMOM BEIUYMHBI ((POKYCHOE pacCTOsIHHUE
coOuparolmell JMH3bl), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEeHUs
(M3MepUTEIBLHOTO PUOOPA);

MPOBOJUTH HCCIEIOBAHWE 3aBUCHUMOCTEH (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM (3aBUCUMOCTH MYTH OT BPEMEHU
Py PAaBHOYCKOPEHHOM JIBM)KEHHHM 0€3 HadyaJlbHOM CKOpPOCTH, IMEpHoa
KOJICOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HHUs CBETa OT yrila MaJCHUS U yria MpPeJOMIICHHS OT yria
najieHus1): IUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pPE3yJbTaThl TMOJYYEHHOM  3aBUCUMOCTH
dbu3nYecKX BEIWYWMH B BUJE TaOIuIl U rpaduKoB, JEJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC M3MEpPEHUS (DU3UYECKUX BEIUYHH (CpeaHsis
CKOPOCTb U YCKOpPEHHE Tella TpPU PaBHOYCKOPEHHOM  JIBI)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJACHHS, XKECTKOCTh MPYKHUHBI, KOIPGUIIUESHT
TPEHUsI CKOJILKCHHsI, MEXaHW4ecKas padoTa W MOIIHOCTh, YacToTa U
NMepuosl KoJeOaHW MaTeMaTHYeCKOTO | TMPYKHHHOTO MAasSTHUKOB,
onmTUYeCKas Ccuia coOuparomiedl  JIMH3bI, PaguOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHHUs, COOUpATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJTHATh M3MEPCHHUSI, CICAYS TMPEII0KCHHON HWHCTPYKIIUH, BBIYUCISATH
3HaYCHHUE BEJIMYUHBI U aHAJTN3UPOBATH MOYICHHBIE PE3YyIbTAaThl C YUETOM
3aJJaHHOM MOTPEIIHOCTA U3MEPEHU;

COOJII0OIaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHBbIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH W3YyYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, a0COMIOTHO TBEPOE TEJIO, TOUCYHBIM UCTOYHHK



CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHAas MOJENIb aTroMa, HYKIOHHAsS
MOJIEJIb AaTOMHOTO SI/IPa;

XapaKkTepu30BaTh TMPHUHIUIBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha HMX ONHUCaHus (B TOM YHCIE:
CIUAOMETP, JAaTYMKUA TIOJIOKCHHS, PACCTOSHUS M YCKOPEHHS, pakKeTa,
9XOJIOT, OYKH, Tepuckom, (Qoroanmapar, ONTUYCCKHAE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HMCHONB3yS 3HAHUS O
CBOMCTBaX (PU3MYCCKUX SBICHUHA W HEOOXOAMMBIE (PU3NICCKHUEC
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX ITPOIIECCOB
IpU PEIICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKEHUN B IIJIOCKOM 3€pKajie U COOMPAIOIICH JIMH3E;
OPUBOAUTH  TNpPUMEPHl  (HaXOAUTh  HUHPOpPMALMIO O  IpUMEpax)
MPAKTUIECKOTO HWCIIOIL30BaHMs (U3MYECKUX 3HAHWA B TTOBCETHEBHOMN
KU3HH 711 oOecriedeHrsi 0€30MMacHOCTH TIpU oOpaIeHu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHS 3J0POBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIEH Ccpejie;

OCYIICCTBJIATh TMOUCK HWHpoOpManmuu (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMoCTOATENRHO (POPMYIUPYsI IOUCKOBBIA 3alpOC, HAXOAUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TMOJYYCHHOW MH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIBHBIX UCTOUYHUKOB;

WCIIOJI30BATh MPHU BBHIMOTHEHUN Y4€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (U3HUYECKOTO COJCp)KaHHs, CIPABOYHBIC  MaTEpHAIIbI,
pecypcbl cetu HTEpHET, BiIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(MOpMAIIUU U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpIKAHUSA,
MyOJUYHO TPEICTABIIATh PE3yIbTaThl IPOSKTHOW HIIA MCCIICIOBATEIHCKOM
NEATETbHOCTH, TIPU O3TOM TPaMOTHO  HCIOJb30BaTh  W3YYCHHBIN
MOHSATUUHBIM amnmapar u3y4yaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

Paznes 1. ®uszuka u eé posib B IO3HAHUM OKPY/KAOLIEr0 MUpa

11 ®du3snka - HayKa 0 IPUPOJIe 2 bubnuorexa LHOK
| g PPt https://m.edso00.ru/7f416194
bubmuorexa [JOK
- R ? L https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]I IO3HAHUS 2 1 o oo ru/ 1416104
Uroro no pazneny 6

Paznen 2. HepBOHa‘laJH)Hble CBCICHUSA 0 CTPOCHUM BEILIECTBA

2.1 CtpoeHue BelecTBa 1 Bubmorexa [JOK
' p B https://m.eds00.ru/7f416194
99 JIBr>KeHUEe U B3aMMOIEHCTBUE YaCTHI] 5 1 bubnmnoreka [JOK
' BEIeCTBA https://m.eds00.ru/7f416194
bu6nuoreka [JOK
2.3 A 2
TPETATHRIC COCTOARHA Betectsa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aMMOJIeiiCTBHE TeJl
b K
3.1 MexaHuueckoe IBMKEHIE 3 nbnnotexa L0

https://m.edso0.ru/7f416194

3.2 WNueprus, macca, TNIOTHOCTh 4 1 but6mmorekxa [{TOK




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

bu6nmoreka [IOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHIAKOCTEl U ra3oB
41 [asnenue. Ilepenava naBneHus TBEPABIMU 3 bubanoreka HOK
' TEJIaMHU, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 JlaBIIeHre HKHKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 Amocheproe nasenne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a Ha MOTPYKEHHOE y 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa m MoIIHOCTH. DHeprus
bu6nuoreka [JOK
>1 Pabora i MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
52 HpocTste MexatH3MEL > . https://m.eds00.ru/7f416194
bubmmoteka [IOK
>3 Mexattirieckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcesbl
Paszgea 1. TenjioBbIe ABJIeHUSA
. bubmuorexa [JOK
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
91 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [JOK
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHI 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
DUICKTPOMAHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145




9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
11 MexaHan4eckoe IBHKCHUE U CITOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanvoAeHcTEIe TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHEHIE https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znen 2. MexaHnveckune K0JIe0AHUSA U BOJTHBI
bu6nuorexa [IOK
2.1 M 7
CXGHHYECKHE KOTeOanHA 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRARHICCKUC BOHEL. SBYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHbIE BOJIHBI
DNeKTPOMarHuTHOE TOJIE 1 bubnmoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasjnen 4. CBeToBbBI€ sIBJIEHUSI
4.1 3aKOHbBI paCIPOCTPaHEHUs CBETa 6 2 bu6muoreka [JOK




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

bub6nmmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paznen 5. KBaHTOBbBIE SIBIEeHUS
bubnuorexa [JOK
51 Hcnyckanue v MoroneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmnorexa [JOK
52 CTpociHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie pearui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHue u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHsl | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 ®du3uka — HayKa o0 IpHUpoJIe. 1 1 Henens bubnmoreka [JOK
SIBieHus mpupoasl https://m.edsoo.ru/ff09f72a
bubnnorexa [JOK
2 dusnueckue siBie 1 1 Hene
HRHHECIHE ARIEH AEE T https:im.edsoo.ru/ff09f72a
®OU3nYeCKUe BEJIMYMHBI U UX bubmuorexa [JOK
3 1 2 Hepenst
U3MEpEHHE https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue
TEeMIIepPaTyphl MPU TOMOIIIH b OK
4 PaTypsl IIp il 1 1 2 Henens noaroreka I
KUJKOCTHOTO TEPMOMETpPA U JaTYUKa https://m.edsoo.ru/ff09f72a
TEeMIEpaTyphl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 OHI/Ic:HI/Ie (gljmqecm/lx ABJICHUH C 1 3 Henens bubmmorexa LHOK
. a https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIeNEN
Ypok-uccnenosanue "lIposepka
: . ’ B K
6 TUIOTE3bI: TaTbHOCTh MONETA MIapuKa 1 1 3 Henenns nomoteka 11O
IIyIIIEHHOT'0 TOPU30HTAJIBHO, TEM https://m.edsoo.ru/ff09f72a
OoJbIIie, YeM OoJIbIIe BhICOTa MmycKa'"
Ctpoenue BemecTBa. OIBITHI,
7 ;Ea%IBan 1€ JUCKPETHOE 1 4 Henens bubmmorexa [IOK
A He JHCKp A https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBH>KeHHE 4acTHIl BEIIECTBA 1 4 Henens bubmuorexa [JOK




https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbITHI 1O

bub6nmoreka [IOK

H

9 HAOJII0ICHUIO TETUIOBOTO PACIIIUPECHHUS 5 Henenst https://m.edsoo.ru/ff0a0378

ra3oB»
bu6nmmoreka [IOK
H

10 ArperatHble COCTOSIHUSI BEILIECTBA 5 Henens https://m.edsoo.ru/ff0a0378

OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
. 06006

11 Bozbl. O000IIEHHE 110 pa3sieny 6 Heneus bubmuorexa [JOK
«IIepBoHayanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIECTBAY
MexaHn4ecKoe IBUKCHUE.

12 PaBHOMepHOE 1 HEpaBHOMEPHOE 6 Hepenst bubmmorexa [JOK

P P P A https://m.edsoo.ru/ff0a05c6
JBIYKEHUE
bubnnorexa [JOK
1 .E 7TH
3 Cropocts. EAuHHLE CkopocTH cACHA https://m.edsoo.ru/ff0a079c
bubmmoteka [IOK

14 P 7TH

ACHET IYTH 1 BPEMCHH JIBHACHHA caet https://m.edsoo.ru/ff0a0ae4
4 .M —

15 Hepuusi. Macca — mepa 8 Hesens bubmmnoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
[TmoTHOCTE BemecTBa. Pacder macchl bubmorexa [JOK

16 8 Henens
1 00beMa Tejia 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
JIab 0 (0) b K

17 a OpaTOpHa}.I. pabora «Onpenenenue 9 Henens nonmoteka 11O
IUIOTHOCTH TBEPAOTO TENA» https://m.edsoo.ru/ff0a0fee
Pemenne 3agau no reme "[l1oTHOCTH but6mmorekxa [IOK

18 | 9 Henens
BEIIECTBA https://m.edsoo.ru/ff0al123c
Cuna kak XxapakTepuCTUKA

b K

19 B3anMoaercreug tein. Cria 10 Henens nbmorexa L0

ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/ff0a0fee




JlaGopaTtopHas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS

bub6nmoreka [IOK

20 10H
(mehopmanuu) IpyKUHBI OT cAeIt https://m.edsoo.ru/ff0a0fee
IIPUIIOKEHHOMN CHIIBD»
bub6nmoreka [IOK
21 A . 11H
BJIeHHE TAroTeHus. Cuiia TsHKeCTH enenst https://m.edsoo.ru/ff0a0fee
CBs13b MEX]ly CUJION TSKECTH U
22 Mmaccoii Tena. Bec Tena. Pemenue 11 Henens bubamorexa LHOK
S ) | A https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cuia TSKeCTH
C .
93 WJia TSHKECTH Ha JAPYTuX IIaHeTax 12 Henens bubnmoreka [JOK
®u3nyecKue XapaKTepUCTUKHU IIJIAHET https://m.edsoo.ru/ff0a1502
bubnnorexa [JOK
24 nu . 12H
3mepettite i JlamomeTp cAS https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 B .H 13 H
ce Tela. TIeBeeoMotTh cAS https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHII, HAPABICHHBIX
26 10 OJTHOM nﬂ ;Ii/{xoﬁ ’ 13 Henens brbmorexa [JOK
a . p ’ a https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenue fanaq 10 TEME 14 Henens bubmuorexa [JOK
"PaBHoneiicTByromas cui" https://m.edsoo.ru/ff0ala70
28 Cuna tpenus u e€ Bubl. Tpenue B 14 Hexens bu6muoreka [IOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabota «13yueHue
3aBUCHUMOCTH CHIIbI TPEHHS
29 CKOJIBKEHUS OT CHJIBI TaBJICHUSI U 15 Henens bubmorexa [JOK
A A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIHXCS
ITOBEPXHOCTEW
30 Pemenue 3ana4 Ha onpezneneHue 15 Henenss | bubmmoreka LIOK




PaBHOJICHCTBYIONICH CUIIBI

https://m.edsoo.ru/ff0ala70

Pemenue 3agau no remam: «Bec
tenay, «['paduyueckoe n3oOpakeHue

bubmnorexa [JOK

31 16 Henens
cuny, «Cuibl», «PaBHOEHCTBYIOIIAS a https://m.edsoo.ru/ff0alde0
CHIT»
KonrponsHas pabora mo remam:
«MexaHu4deckoe IBrxeHue», «Macca,
32 IUIOTHOCTEY, «Bec Tenay 16 Henens bubmorexa LOK
’ ’ a https://m.edsoo.ru/ff0alde0
«"paduyeckoe n300pakeHNEe CUIT»,
«Cunel»
asienne. Crioco0 e e
33 Hasnenue. Cn bl YMEHBILIEHUS U 17 Henens bu6mmoreka [IOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD
34 JABJICHUS Ta3a OT 00bEMa 17 Henens bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenada naBiaeHust TBEPALIMU
35 Tenihfn mg KOCTSIMH U ll?ai.aMI/I 18 Henens bubnnorexa [IOK
- KA ' a https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBneHue B )KUAKOCTH U Ta3e, bubmmoteka [IOK
36 . 18 Henens
BBEI3BAHHOE JEMCTBUEM CHUJIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
Pemenune 3aga4 mo reMme «JlaBiaeHue
37 IeHne 3a71a4d 1o teme «JlaBienue B 10 Hexens bu6nuorexa [IOK
JKUJIKOCTH U ra3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6nunorexa [JOK
38 Coo0 19H
OODIAIOTIHMECA COCYART eIt https://m.edsoo.ru/ff0a2970
but6mmorekxa [IOK
39 r 7| 20H
VAPABIIICCKHH Tpece cACIA https://m.edsoo.ru/ff0a3136
M il I b K
40 aHometpsl. [lopmaeson 21 Henens nonmotexa 11O

JKUJKOCTHBIM HAcoC

https://m.edsoo.ru/ff0alde0




41 ATtmochepa 3emin 1 IPUYUHBI €€ 21 Henens bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
Bec Bo3ayxa. ATmMocdepHoe bubnmoreka [JOK
22 H
42 JaBJICHUE cACIA https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOCHEpHOTO AaBJICHUS. 22 Hestens bubnmnoreka HOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 ABJICHHSI OT BBICOTHI HaJl YPOBHEM 23 Henenst bubsmorexa [JOK
A abls A https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmocdepHoe 23 Henens bubnmoreka [JOK
JIABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaa mo reme "" 24 Henens bubnnorexa [JOK
ATMocdepHOe JaBieHne https://m.edsoo.ru/ff0a2fc4
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO 24 Henenst bubsmorexa [JOK
Py Ho- A https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas padora «OnpeneneHue
48 BLIVTaJIKI/IBaIOLFeﬁ CHIIBI, 25 Henens bu6nuorexa [IOK
JEUCTBYIOIIEH Ha TEJIO, IIOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopaTopHast paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca bubmuorexa [JOK
49 . . 25 Henens
TeNa B BoJie OT 00bEMa MOrpy>KeHHON https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh 9aCTH TEJIa»
bu6nunorexa [JOK
>0 llnapartne Ten 26 Henens https://m.edsoo.ru/ff0a3a96
JI
51 abopatopHas paborta 26 Henens bubmmoreka [{IOK

"KonctpyupoBanue apeomeTpa uiu

https://m.edsoo.ru/ff0a3a96




KOHCTPYMPOBAHUE JIOJIKU U
onpeeseHue e€ rpy30noabEMHOCTH"

Pemrenue 3amau no remam: «IlmaBanue
cynoB. BoznyxomnnaBanue»,

bubmuorexa [JOK

52 27 Hene
«/laBneHue TBEpAbIX TEN, JKUIAKOCTEN Act https://m.edsoo.ru/ff0a3654
Y Ta30B»

KonTponbHas pabota mo reme
53 «/laBiaeHue TBEPABIX T, JKUIKOCTCH 27 Henens bubmmorexa [IOK
P - KA s https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubnnorexa [JOK

54 Mexanunyeckas padbora 28 Henenst https://m.edsoo.ru/ff0a3f82

bubnnorexa [JOK

55 M .E 28 H

OUIHOCTD. BAMHIIBI MOIHHOCTH cae https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 M(I)) HOCTH HaBBHBaeMOfI npu 1 29 Henens bubmmorexa LIOK
HAPOCTIL P . P A https://m.eds00.ru/ff0a3654
MoAbEME 110 JICCTHHIIE
[Ipoctele MexaHu3MBbl. Ppruar. bubmmoreka [JOK

S7 29 H
PaBHOBecue cuil Ha pblyare cACA https://m.edsoo.ru/ff0a3654
Prruaru B TexHuKe, OBITY U IPUPOJIE.

JIa0 0

58 abopaTtopHas pabota ) 05 30 Hererns bubnmnoreka [JOK
«HMccnenoBanue yclIOBUNM paBHOBECUS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3agau no teMe «Y CloBUs 30 Hernerns but6mmorekxa [{IOK
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT nonesHoro aeicTBus

60 MexanusMa. JlabopatopHas pabota 05 31 Henens bubmuoreka [JOK

«M3mepenune KII/ HaknoHHOM
MIJIOCKOCTH

https://m.edsoo.ru/ff0a3654




Pemenue 3amau o teme "Pabora, bubmuorexa [JOK

61 1 31 Henens
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEPTHsl.

62 Kunernueckas u moteHImaabHas 1 32 Henenst bubmmorexa [IOK

i A https://m.edsoo.ru/ff0a4252
SHEPTHs
3aKOH COXpaHEHMsI MEXaHUUECKOMN bu6mmoreka [IOK
1 32H

63 SHEpPruu cAeIt https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMEeHTaIbHOE ONIPEIEIICHNE

64 U3MEHCHUS KHHETHYECKON U 1 1 33 Hexemst bubmuorexa [JOK
IIOTEHIMAJIbHON SHEPTUU IIPU A https://m.edsoo.ru/ff0a4360
CKaTBIBAHUHM TEJIa TI0 HAKJIIOHHOM
IJI0CKOCTH"

65 KonrpomnsHast paborta o reme 1 33 Hestens bu6nuoreka [IOK
«PaboTa 1 MOIIHOCTh. DHEPTHS» https://m.edsoo.ru/ff0a4360
PezepHblit ypok. Pabora ¢ Tekcramu bub6muoreka [IOK

34 H

66 1o TeMe "MexaHndeckoe ABIKeHue" . eaem https://m.edsoo.ru/ff0adee6
PesepBHbIil ypok. PaboTa ¢ TekcTamu

67 o T:Me "I[a};IJ)IeHHe TBEPABIX TEI 1 34 Henenst brbmorexa [JOK

B | PA ’ A https://m.edsoo.ru/ff0a4ffe
KUJIKOCTEH U Ta30B
PesepBHbIit ypok. Pabora ¢ TekcTamu
68 o T:Me "Pa}g())Ta MomHOCTh 1 35 Henenst bubmorexa LHOK
- ' A https://m.edsoo.ru/ff0a4ffe
Oneprus"
OBHIEE KOJIMYECTBO YACOB T1O 68 12

[TPOI'PAMME




8 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabhubie | IlpakTuueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPUH U UX OIBITHLIE 1 1 Henens bubnnorexa [IOK
p a https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
bubmnorexa [JOK
2 Macca 1 pazmMep aTOMOB U MOJIEKYJI 1 1 Henens
P P y . https://m.edsoo.ru/ff0a5256
Mognenn TBEPIOTO, KUIKOTO U Bubnnoreka [IOK
3 A P g . 1 2 Henens 1
ra3000pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
YKHUJKOTO 1 Ta3000pa3HOT0 COCTOSTHUI bubnmnoreka [JOK
4 . 1 2 Henens
BEIIECTBA HAa OCHOBE ITOJIOKCHUHU https://m.edsoo.ru/ff0a5256
MOJICKYJIIPHO-KUHETUUECKOU TEOPHUH
bu6nuorexa [IOK
5 Kpucrammmueckue u amopdHLIe Tella 1 3 Henens
p PO 4 https://m.edsoo.ru/ff0a5800
CMaunBaHMe U KallWUISIPHOCTb. b K
5 p 1 3 Henens nommoreka 11O
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6nuorexa [IOK
7 TemnoBoe paciIupeHue U CKaTHE 1 4 Henens
p p a https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TEMIIEPATYPHI CO
8 CKO ocim(})lpTeHHOBoro HBH)II:eHZE 1 4 Henens bubnnorexa [IOK
p a https://m.edsoo.ru/ff0a5a26
YACTHI]
Bayrpensss saeprust. CriocoOsl Bbubnunoreka IIOK
9 yIp p 1 5 Henens 1

U3MEHEHUS BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/ff0a5c60




bub6nmoreka [IOK

10 B eruionepea 5 Henens
HARL TETLIonEpeaatn A https://m.eds00.ru/ff0a6412
Ypoxk-konpepenuus "llpaktuueckoe
HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
11 6 Henenst
BEILECTB U MATEPUAJIOB B LEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
KonunuecTBo TEmnoThl. Y AeabHas bubmuorexa [JOK
12 6 Henenst
TETUIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHHE TEIIOBOroO OanaHca. bubmmoreka [JOK
13 7 Henens
TemnooOMeH U TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora
"HcciienoBaHue ABICHUS bubnnorexa [JOK
14 7 Henenst
TeI1I000MEeHa MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsyei Bobl"
Pacuer xonuvecTBa TEIIOTHI,
15 0 r0 JIJI1 HarpeBaHus TeJa 8 Henens bubmorexa LHOK
HEO0O0XO01M
CODXOMAMOTO 1 pe © A https://m.edsoo.ru/ff0a6a98
Y BBIJICSIEMOTO UM MPHU OXJTKICHUH
JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
16 N \ 8 Henens
yIETbHON TEMJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus ToIMBa. Y AeiabHas TerioTa bubmmoteka [IOK
17 P A 9 Henens nosmoreka L
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAUIMUECKUX TeII. Y IeJIbHas 9 Hepens bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0a71d2
TEILIOTA IJIaBJICHUS
JlabopaTopHas pabota "OnpeneneHue bubmuorexa [JOK
19 p Up p pell " 10 Henens 1
YAEIbHOMN TEIUIOTHI IUIABJIEHUSA JIbA https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue U KOHICHCAIIHS. but6mmoreka [{IOK
20 poobp A t 11 Henens nosmoreka L

Ucnapenue

https://m.edsoo.ru/ff0a740c




Kuneunune. Y nensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.

bub6nmoreka [IOK

21 11 Hene
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS A https://m.edsoo.ru/ff0a786¢c
0T aTMoc(epHOTO TaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas

22 abota "Ormpe ég]:HHe e 12 Henens bubamorexa LHOK
P P )i | A https://m.edsoo.ru/ff0a7628
OTHOCUTENLHOM BJIAXKHOCTH BO3/TyXa

23 Pemenue 3ana4 Ha onpenenenne 12 Hernens bu6mmoteka [IOK
BJIAJKHOCTH BO3]1yXa https://m.edsoo.ru/ff0a7628
[TpuHIHIB pabOTHI TETIOBBIX

24 L[BpI/IFaTeJIeﬁ“pHa OBas TypOuHa 13 Henens buGnnorexa LIOK

P P ' https://m.edsoo.ru/ff0a7628
JIBurarens BHYTPEHHETO CTOPaHUs
KII/ TermmoBoro nBurarensi.
25 TemoBbIEe ABUTATENM U 3alIATA 13 Hepnens bubmorexa LHOK
o A https://m.edsoo.ru/ff0a7c7c
OKpY Karomei cpeabl
3aKOH COXpaHEeHHUsI U TPeBpaIlleHuUs

26 p peBpaiil 14 Hernens bu6nuorexa [JOK
SHEPIHH B TEILIOBBIX IIpoleccax https://m.edsoo.ru/ff0a7628
[ToaroroBka Kk KOHTPOJILHOM paboTe

HT .

97 mo Teme "TemnoBblie ABICHUS ) 14 Henens bu6nuorexa [IOK
H3MeHeHune arperaTHbIX COCTOSTHHUI https://m.edsoo.ru/ff0a83f2
BemecTsa"

KonTponbHas pabota mo Teme
28 "TennoBsie siBieHus. 3menenue 15 Henens bubmorexa [JOK
. | A https://m.edsoo.ru/ff0ag86ae
arperaTHbIX COCTOSTHUI BeIeCTBa
Onektpusanus Ten. [[Ba pona b K

29 pu3alg JBa pox 15 Heens uoamoreka 110
BJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a86ae
VYpok-uccienosanue "Jie 3a

30 pOK-uccaenoBaHue "DIIeKTpU3anus 16 Henens bu6muoreka [{IOK

TeJ UHIYKIUEH U TIpH

https://m.edsoo.ru/ff0a86ae




CONPUKOCHOBEHUH"

B3anmoneiicTBre 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31 17H
3akon Kymnona cACIA https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
32 17 Hepnens
nojst. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX IOJEN
Hocutenu snextpuyeckux 3apsiaoB.
33 DnemeHTapHbIi 3apsa. CTpocHHE 18 Henens bubmmorexa [JOK
P PAA- 1P A https://m.edsoo.ru/ff0a8a0a
aToma
34 [IpoBOIHUKY W TUAJEKTPUKU. 3aKOH 18 Henens bu6nuorexa [IOK
COXpAHEHUS AJIEKTPUUECKOTO 3apsiga https://m.edsoo.ru/ff0a8ef6
35 PemveHHe 3a/1a4 Ha IPUMCHEHHUE 19 Henens bubnnorexa [JOK
CBOMCTB IEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIOBUS €T0
36 cyuiectBoBaHus. McTouHukmn 19 Henens bubmorexa [JOK
ym ) A https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
bu6nuorexa [IOK
7 i 20H
3 JIeCTBHSI DIICKTPUUYECKOTO TOKA 0 Henens https://m.edsoo.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiictue
38 3J'IpeI(T qucforo nonﬂﬂa MIPOBOTHUKHU 1 20 Henmens brbmorexa [JOK
P " poBoa A https://m.edsoo.ru/ff0a96b2
U AWDJICKTPUKU
DNEeKTPUYECKUI TOK B MeTaJlIaxX, bubnmnoreka [JOK
39 21 H
JKUJIKOCTSIX M razax cAcA https://m.edsoo.ru/ff0a9838
DnexTpuuecKkas LeNb U €€ COCTaBHbIE bubmuoreka [JOK
40 21 H
4acTH cACHA https://m.edsoo.ru/ff0a9838
41 Cuna Toxka. JlabopatopHas pabora 05 22 Henens bubnmnoreka [JOK

"N3mepeHue U peryJIupoBaHUE CUIIbI

https://m.edsoo.ru/ff0a8bd6




TOKA"

DNEKTPUUECKOE HATIPSKEHHE.
Bonbst™etp. JlabopaTopHas pabota

bubmnorexa [JOK

42 0.5 22 Henens
"M3mepeHue u peryampoBaHue a https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
ConpoTuBiIeHUE IIPOBOIHUKA. Bubnunorexa IIOK
43 p pOBOA 23 Henens nbamorexa L
VY enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
SIIEKTPUUECKOrO COIIPOTHUBIIEHUS bu6 K
44 P p 1 23 Henens nonuoreka 11O
MPOBOJIHUKA OT €r0 JIJIMHBI, TJIOIIAIA https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYCHUS U MaTepuaa'
3aBUCUMOCTH CHJIBI TOKA OT By 10K
HOIHOTEKA
45 HanpsoxeHus. 3akox OMa U1 ydacTka 24 Henens
p UL YA 4 https://m.edsoo.ru/ff0aa44a
e
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, U €ro uepes Pe3nucTop, OT 1 24 Henens bubnnorexa [IOK
» HAYTHL pe3 b p- a https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HarpspKEHUs Ha pe3uctope”
ITocnemoBaTenpHOE U apalLIEIbHOE bubmnorexa [IOK
47 A P 25 Henens nommoreka L1
COEAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlabopaTtopHas padora "I[IpoBepka
paBMiia CJI0KEHUSA HAIPSHKEHUN IIPU Bbubnnorexa IIOK
48 P P P 1 25 Henens 1
IIOCJIEI0BATEIILHOM COEIUHEHUN JABYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JIaGoparopHas padota "IIposepka
patoprasp PORED Bu6motexa IJOK
49 MpaBujia JJi CUJIbI TOKA MPU 1 26 Henens

nmapajiCJIbHOM COCAUHCHU N

https://m.edsoo.ru/ff0aadle




pe3uctopon”

Pemenue 3anau Ha npuMeHeHnE

bubmuorexa [JOK
50 3akoHa Oma 1 pa3InyHoro 26 Henens
AT P 8 https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOHUKOB
Pabora 1 MOIITHOCTD DJIEKTPUUECKOTO Bbubnuoreka [IOK
51 o P 27 Henens 0
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpI,1 I/III:/IO }I;)OCTI/I 3neKTp HYECKOr0 28 Henens bubnnorexa [IOK
P " B P A https://m.edsoo.ru/ff0ab3e0
TOKa
DJIEKTPUYECKUE LIENH U IOTPEOUTEIIN
53 SIIEKT pI/IquKoﬁ 3HEPIUU B 61:.1T 28 Henens buGnnorexa LIOK
p P Y. a https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX 29 Henens bubmorexa LOK
P N . a https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSHHBIN
3NEKTPUUYECKU TOK"
KonTponbhas padota o reme
"DHEeKTPUUECKHE 3aPsIIbl.
55 3a ﬂ)KeII){HHe TeIa I/IpI/IX 29 Henens bubnmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoencTBys. [10CcTOAHHBIN
ANEKTPUYECKUN TOK"
ITocTossHHBIE MATHUTEI, HX
56 . 30 Hepens
B3aUMOJIENCTBUE
Vpox-uccnenosauune "M3yuenue Bubnunoreka IIOK
57 P . A e | 30 Henmens 1
MoJieH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarHuTHOE 1oJIie Bbubnunoreka IIOK
58 31 Hepens 1

3eMJIH U €ro 3HavYeHue s )KU3HU Ha

https://m.edsoo.ru/ff0acOba




3emie

59

OmnsIT Opcrena. MarHuTHoe nosue
JIEKTPUUYECKOro TOka MarHurHoe
10JI€ KaTyIIKU C TOKOM

31 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHuToB B
texauke. Jlaboparopuas pabota
"N3y4yenue neicTBUS MAarHUTHOTO
I10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

32 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUTaTENCH B TEXHUYECKHIX
yCTPOICTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 u3ydyeHue
paboTHI AJIeKTpoABUTATEIS"

33 Henens

bubmnorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apasest. 3akoH
3J'I€KTpOMaFHI/ITHOI71 UHAYKIOHWH.
[IpaBuio Jlenna

33 Henens

63

Onektporereparop. Crocoos

MTOJIYYEHUS MIEKTPUIECKON SHEPTUH.

DNEeKTPOCTaHIUU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPTUU

34 Henens

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
MarHUTHBIE SIBIeHUS"

34 Henens

65

KonTponbHas pabota no reme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

35 Henens

but6mmoreka [{IOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblii ypok. PaboTa ¢ TekcTamu 1 36 Henens bubnuoreka [IOK
o teme "TernsoBsle ABICHUS" https://m.edsoo.ru/ffOacc5e
PesepBHbIit ypok. Pabora ¢ Tekctamu

67 1o TeMe "[locTosHHBII 1 37 Henens buomorexa LIOK

. " A https://m.edsoo.ru/ff0acdc6

ANEKTPUYECKUI TOK

68 PesepBHI:Iﬁ ypok. Pabota ¢ TeKSTaMI/I 1 38 Heens
1o TeMe "MarHuTHbIe SIBICHUS

BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HYACOBIIO 68 145

[TPOT'PAMME




9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonrTpoabubie | IlpakTuueckue p
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

1 MexaHnyeckoe ABHKECHHUE. 1
MarepuanbHas TO4Ka
Cucrema orcyeta. OTHOCHUTEIBHOCTh bu6mmoreka [{OK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnuoreka [IOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMONIMHENHOE

4 nBwxeHue. CpeiHsisi 1 MTHOBEHHAs 1
CKOPOCTh
IIpssMONMHENHOE PABHOYCKOPEHHOE bubnuoreka [JOK

5 1
JBIJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM ABMKEHHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Iu1ockocTy"

8 Coboanoe najgenue ten. OnbIThI 1
[Nanmnes

9 PaBHOMEpHOE ABMXKEHUE 11O 1 bubnuoreka [IOK
okpyxHocTu. [lepnon n gacrora https://m.edsoo.ru/ff0ael76




oOpaiueHus. JIuneitnas u yriosas

CKOPOCTH
10 LleHTpOCTpEMHUTEILHOE YCKOPEHUE
1 [Iepssiii 3akoH HproToHA. BekTop bub6nuorexa LIOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit ?:aKOH Hprorona. bubnuoreka [IOK
PaBnogxelicTByrOImas cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuoreka [JOK
Cyniepnio3unust CUi https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnunoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cua ynpyroctH. 3ako T'yka ngs?;;?:cizgrou?maecaz
16 Pemenne 3amau no reme «Cuna
YIOPYTOCTH
17 JlabopaTtopHast pabota «OnpeneneHue bubnmnoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cua penns https://m.edsogru/fanf738
19 Pemenne 3agau o teme «Cuita bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "OmnpeneneHue bubmuorexa [JOK
Kod(puImenTa TpeHus CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
Pemenne 3amaq mo treme "3aK0OHBI
21 Herorona. Cuna ynpyroctu. Cuia bubmmorexa [JOK
— https://m.edsoo.ru/ffOafb8e
99 Cwuta TSKECTH M 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TSATOTEHHs. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




MageHus

Ypok-kordpepenuus "JIBrmxeHue e

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amakTuxu"
Pemenune 3anau no teme "Cua
24 TSKECTH U 3aKOH BCEMUPHOIO bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocmMu4uecKkasi CKOPOCTb. bubnunoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

26 AOCOIIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpalleHUS

27 MowmenT cuinbl. LleHTp TsbxecTn

28 Pemenne 3agau no teMe "MoMeHT bu6mmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

29 Telee "MeX&HI/I‘IeCK(l;)e BI/I)KCEI/IC bubmmorexa [JOK

. a ' https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"
KonTponbhas paboTa o Teme
30 "MeleHI/IqGCK(l;Je BIKEHHE bubnmorexa [IOK
y 8 ’ https://m.edsoo.ru/ffob06ec
Bzaumopeiicteue Ten"
Nmnynsc Tena. UMnynbe cuiibl. 3akoH
31 cox ZHGHI/ISI HIMIT HBZ& Yupyroe u bubmmorexa [JOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJCHCTBHE
Pemenue 3amad mo teme "3akoH bu6mmoteka [IOK

32 "

COXpaHEHHUsI NMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-kordepernnus "PeakTuBHOE




JIBUKEHUE B PUPOJIC U TEXHUKE"

34 Mexanudeckas paboTa U MOIIIHOCTh bubmmorexa [JOK
P - https://m.edsoo.ru/ffOb0Oa84
PaboTa critbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JBUKCHHUH TeJIa O
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b SHEPruu U padoThI.
[ToreHuuanbHast SHEPrUs
38 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU dSHEPTUU https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopHast pabota «/3ydenue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHUE U €r0 bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bubnuorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtuuecKkuil ¥ NpyKUHHBINA
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb
44 nepuoja KojaebaHui oT KecTKOCTH bubmoreia HOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaiieHue SHEPTUU MIPU

MeXaHUYECKHX KOICOaHMIX




46

JlaGopaTtopHas pabora «OnpeneneHue
4aCcTOTHI U TIEpHOAa KoJebaHui
NPYKUHHOTO MasiTHUKa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexannueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTIEPEYHBIE BOJIHBI

bub6mnoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koudepenuus "MexaHnYeCcKHe
BOJIHBI B TBEPJIOM TeJIC.
CelicMuYecKue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YIbTpa3ByK u
UHQPa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanndeckne xKojie0aHus U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTpomnpHas pabota mo Teme
"3akoHBI COXpaHeHHs. MexaHnuecKne
K01e0aHns U BOJIHEI"




DNIEeKTPOMArHuTHOE TOJIE.

bu6mmorexa [IOK

56
DJIEKTPOMArHUTHbHIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
Ypoxk-koudepenuus "kana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBsI3U"
Ypok-uccnenosanue "M3yuenune
P . - bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMJIILHOTO TeseoHa
Pemenue 3a1au Ha onpeeneHue
60 YacTOTHI U THHBI JIEKTPOMArHUTHON
BOJTHBI
DeKTpoOMarHuTHas IpUpoa CBETa.
61 Cxo OI::TL cBeTa Bomli)ofme CBOMCTBa bubnuorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonnneitHoe
62 aCTIpOCTpaHEHUE cBeTa. 3aTMEHUS bubmorexa OK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakKeHMsI CBETa. 3epKaa.
63 Pemenue 3a1ay Ha IpUMEHEHHE Bubmorexa OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenominenue cBeta. 3aKoH bubnuorexa [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 HCHOJ‘ILSOBZ:{II)/Ie HOJ‘IHOfO BHYTPEHHETO bubmorexa I[JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaKEHHsSI B ONTHYECKUX CBETOBOAX
66 JlaboparopHas pabdora "VccnenoBanue




3aBUCUMOCTH YTJIa TIPEIOMIICHUS
CBETOBOTO Jy4a OT YIJIa MMaJIeHUus Ha
rpasuiie "Bo3ayx-CTEKJIO

Ypok-koupepenmus "Mcnonb3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKEHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bbu6mmorexa [JOK
68 JInnzel. OnTHyYeckas cuia JUH3bI httos://m.edsoo.ru/fOb3F2c
. bubmuoreka [JOK
69 [TocTpoenre n300paKeHUIA B TMH3AX httos://m.edsoo.ru/fob4da
JIaGoparopHas pabora "Onpenenenne
70 Q)OKyl(?Horl(O) paC(I))TOSIHI/I}I u OiTI/I‘lGCKOfI bubmoreia HOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI coOMparote JTUH3b"
71 Ypok-koHpepenmus "OnTuueckue bubnuoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue Bubmmorexa LIOK
https://m.edso0.ru/ff0b4684
73 VYpok-koHdepenmus "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenne 6e10ro cBera B CIIEKTP.
74 Oneitel HetoToHa. Cnioxkenue bubnuoreka [IOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopaTtopHnas pabota "OMbITHI 11O
pasIoKeHUIo 0e10ro cBeTa B CIIEKTpP U
bu6mmoteka [IOK
75 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX

HaOJII0IeHUH Yepe3 [[BETOBbIE
bunbTpe"

https://m.edsoo.ru/ff0c0e2a




VYpoxk-npaktukym "BosiHOBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHus u qudpaxus”
77 Omnpitel Peszepdopaa u minanerapuas bubnmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa
Hcnyckanue u MorJIolieHue cBeTa
79 aroMoM. KBanTel. JIuneituarsie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habnronenue bubnuorexa [JOK
CIEKTPOB HUCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmmorexa HOK
a A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atoMHoro sigpa. Hyknonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE MpeBpalleHNUs. bubnuoreka LIOK
N3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PagnoakTuBHBIE IpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmanga
VYpoxk-koH(pepenuus "PaguoakTuBHbIE
86 1/131?1 eHI/Is(Ib B}; If one MI; UITIHE bubmmorexa [IOK
i | PUPOAE, MEHTINIEE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 coﬂx paHeHESI 3au51110130r0 1 MaccoBOTO bubmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprusi CBA3U aTOMHBIX siiep. CBs3b bubmuotexa [JOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ff0cld7a




89

Pemenne 3agau no treme "SnepHsie
peakuun"

90

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun ComHia u 3B€371

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepuas
sHepreTuka. JlencTBus
pPaZMOaKTUBHBIX U3TyYSHHI Ha )KUBbIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanroBsie siBaenus"

bubmuoreka [[OK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHast pabora 1o teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIC BOJTHBI.
KBanToBsIe siBeHus"

94

[ToBTOpenue, o6o01IEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAUCCTBCHHBIX 3aJ1a4 110
TeMme "TernoBble pouecchr”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemmenne
pacUeTHBIX M KAYECTBEHHBIX 3a7a4 M0
teme "KIIJ] TerutoBbIx qBurarenei”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10
teme "KIIJ] anexTpoycTtaHOBOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpEHME, 0000IICHHE.
98 JlaboparopHbie pabOTHI IO KypC 1 1 bubmorexa [TOK
" patop P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbIC ABJICHUSA
IToBTOpenue, 0606menue. Padota ¢
99 TEKCTaMU 10 TeMe "3aKOHbI 1 bu6mmorexa [JOK
" https://m.edsoo.ru/ffOc2d6a
COXpAaHEHUS B MEXaHUKE
[ToBTopenue, 0600menue. Padora ¢
100 TekcTamu 1o Teme "Konebanus u 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0606menue. Pabora c
101 TekcTamu 1o Teme "CBeToBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, o606menue. Padora c
102 TekcTamu 1o Teme "KBaHToOBas U 1
anepHas ¢pusmuka"
OBLIEE KOJIMYECTBO YACOB I1O 102 7
I[TPO'PAMME
Onenka Kpurepun onenkn
«5» CraBuTcsi 32 paboTYy, BHIIIOJIHEHHYIO TTOJHOCTHIO 03 OMIMOO0K M HEJJOUYETOB.
«4» CraBuTcs 3a pa0OTYy, BBITOJHEHHYIO MTOJHOCTHIO, HO IIPU HAJIMYKHU B HeW He 0oJiece 0HOM HerpyOoii OIMOKY U 0JTHOrO HeA04éTa, He Ooee
TpEX HEAOUETOB.
«3» CraButcs, €Cii YYCHUK PaBUIILHO BBITTOHII HE MeHee 2/3 Bcel paboThl HITH JJOMYCTHIT He 0oJiee OTHOM Tpy0oil OIMOKY U IBYX HEJJOYETOB,
He Oonee otHOH rpy0oii M ogHOM Herpy0oil omnOKH, He OoJiee TPEX HErpyObIX OMIMOOK, OHOM HErpy0oil OIMOKH U TPEX HEAOUETOB, IPH
HaJIMYMU YETHIPEX-TIATU HETOUYETOB.




«Q»

CTaBHUTCS, €CITH YKCIIO ONIMOOK M HEAOYETOB MPEBBICHIO HOPMY IS OIIEHKH «3%» WIIM MTPAaBUIILHO BHIMOIHEHO MeHee 2/3 Bceit paboThl.

«1»

CTaBI/ITC}I, €CJIM YYCHUK COBCEM HEC BLINIOJIHWUII HU OAHOI'O 3a1aHu.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

«®dusuka 7 knacc/Ileprrmkua A.B., O61mecTBo ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO « [PODA»; AxunoHnepHoe oo1ecTBo «31aTenbeTBo
«IIpocBenieHue»

®dusuka, 8 kinacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMYeHHON
0TBETCTBEHHOCTHIO « [PODA»; AxuinoHepHoe oo1ecTBo «31aTenbCTBO
«IIpocBerieHue»

®dusuka, 9 knacc/ [leppimkun A.B., I'yrauk E.M., O0uiecTBo ¢ orpaHM4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o61iecTBo «3narenbeTBo
«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Ousuka. 7 knacc: yuedOHo-motoanueckoe nocoodue / A.E. Mapon, E.A.
Mapom. - 6-e u3z., crepeotn. - M.: [Ipoga, 2019

e ®usuka. § knacc: yuedbHo-mortoanueckoe nocoodue / A.E. Mapon, E.A.
Mapom. - 8-e u3z., crepeotn. - M.: [Ipoda, 2018

e ®dusuka. 9 knacc: yuedbHo-motoanueckoe nocoodue / A.E. Mapow, E.A.
Mapom. - 5-¢ uzn., crepeotn. - M.: [Ipoda, 2019

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETH
UHTEPHET

ouomoreka [{OK,

https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9/
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