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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJICHa
Ha OCHOBE IOJIOKEHUM U TPEOOBAHUI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTesibHOM mporpammsel, npeactaBieHHbix B PI'OC OO0, a takxe ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocnuTanus u KoHmenmuu mpernogaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMMbl 1o  ¢GU3HMKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOMIMXCS U OpraHU3alMI0 U3ydeHUs! PU3UKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMme mo Qu3uke YYUTHIBAIOTCS BO3MOXHOCTH
yaeOHOTO mpenMera B peanusamuu TpeboBanmit PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOYYEHUs, a TaKKe MEXIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyUYHBIX Yy4€OHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUs.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpeeieHre yueOHOro maTepuana 1o
rogaM oOydeHus (MO Kjaccam), MOpeiaraerT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
U3Y4YECHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOTO COAEPKAHUS U YUETE
BO3PAaCTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ UENbIO OKa3aHUS METOAMYECKON MOMOLIN
YUHTEIIO B CO3IaHUH padoyeld MporpaMMel 10 y4eOHOMY MPEAMETY.

®duszuka SBIAETCA CUCTEMOOOPA3YIOUIUM JJIi €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, OuoJIoTHell, acTpoHOMUEH W (u3ndecKo reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpa, NPENOCTaBIseT HauOoJiee SICHbIE
oOpa3lpl MPUMEHEHUsT HAyYHOrO METOoJia IMO3HAHMS, TO €CTh CIOoco0a MOJyYeHHs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 raaBHBIX 3a7a4 (U3UYECKOro O0Opa3oBaHHMS B CTPYKType oOOIIero
0o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenue ¢us3nku Ha 0a30BOM YpPOBHE NIpENINoOiaraeT OBJaJCHHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHO-HAYYHYO IPAMOTHOCTD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BAaTh HAy4YHbIE JOKa3aTelbCTBa
JUIS TIOJTyY€HUs BBIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konuenmuu npenonaBanus ydeOHoro mnpeamera «@Pusumka» B 00pa30BaTENIbHBIX
OpraHu3aIUaX Poccutickon ODenepanun, peAN3yOIINX OCHOBHBIE
oO1eo0pazoBareyibHble  NPOrpaMMbl,  YTBEpPKAEHHOM  pemenvem  Komeruu



MunucrtepcTBa nipocBenienus: Poccuiickoit @enepanun (mpotokon oT 3 mexadps 2019
r. Ne IIK-4BH).

ey u3yyenus pusukm:
npuoOpeTeHNe HMHTEpeca M CTPEeMJICHUs OOydaroluXcsi K HaydHOMY M3yUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHU O HAay4yHOM METOJ€ TNO3HaHUA U (OopMUpOBaHHE
HCCIIEIOBATEIICKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBICHUSIM;
(opMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa HW3Y4YE€HHUS OCHOB
CTpOEHUS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;
(opMupOBaHUE MPEICTABICHUNA O POIN PUUKU [Tl pa3BUTHSL IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUU;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymei mnpodeccrnoHambHOMI
JESITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JaJbHEWNIEMY OOyUYEHHUIO B
JTOM HallpaBJICHUH.

JlocTikeHre 3TUX LEeJIed MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro

00pa3oBaHus 00ECIIEUNBALCTCS PEIICHUEM CIICIYIOMNX 3a1a4:

npuoOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuOOpeTeHNEe YMEHUW OINUCHIBATh U OOBACHATH (U3UUECKUE SIBICHHUS C
HCITOJTb30BAaHNEM TTOTYYCHHBIX 3HAHHM;
OCBOGHHE METOJIOB PEHICHHS MPOCTEHININX pPAacu€THBIX 3aJad4 C HCIOJIb30BaHUEM
bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHUW HAOIIONATh TPUPOJHBIC SBJICHUS W BBITIOJHATH  OIBITHI,
nabopaTopHble paOOThl U SKCHEPUMEHTAIBHBIE UCCIENOBAHUS C HMCIOJIb30BAHHEM
U3MEPUTEITHLHBIX TPUOOPOB;
OCBOEHHE MPUEMOB pabOThl ¢ HHpopMaIuend (GU3NIECKOro COACpKaHMS, BKIIIOUas
UHGOPMAITMI0O O COBPEMEHHBIX JOCTHIKEHUSAX (U3UKU, aHAJIU3 U KPUTUUECKOE
OIICHHBaHUE WH(OPMAITNH;
3HAKOMCTBO CO cdepamu mnpodhecCHOHAIBHON JeSATeNTbHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTIKECHHUSIX
(u3HUeCcKOl HayKH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi otBoauTcs 238 yacoB: B 7 kiacce — 68 yvacoB (2 waca B Heeni), B 8
Kiacce — 68 vacoB (2 ydaca B Henento), B 9 kimacce — 102 yaca (3 yaca B HeHEI0).

[Ipenyaraemeiii B mporpamme 1o (usuke mepeydeHb JTa0opaTOPHBIX padoOT |

OTBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, YYHUTENb JellaeT BhIOOP MPOBEACHUS
Ja00paToOpHbIX pabOT M OMNBITOB C Y4€TOM HMHIAUBHUIYAIbHBIX OCOOCHHOCTEU
o0yyJarommxcsi, CHUCKa HJKCIEPUMEHTAIBHBIX 3aJaHui, MpeJjaraéMblX B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o unpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbl. WM3mepenuwe (Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka wu japyrme eCTECTBEHHbIE HAYKH  HW3Y4alOT  TMPHUPO.Y.
EcTecTBeHHO-HaYUYHBIN METO/I TO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO BOMPOCa,
BBIIBUKEHUE  THUIIOTE3, OKCIEPUMEHT TI0 TMPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaemMoro sipyieHus. Onucanre GU3NIECKUX SIBJICHUHN C TOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. @usnyueckue MNpUOOPHI U TPOIEAypa MNPSIMBIX HU3MEPEHHI aHaJOTrOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenesieHKE LIEHBI IeICHUS IIKaJIbl U3MEPUTEIBHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Ttemreparypsl Mpy MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMIepaTyphbl.
6. IIpoBegeHue wccienoBaHUsT MO MPOBEPKE THUIOTE3bl: NAIBHOCTh MOJIETA
HIaprKa, myrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELECTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIIHE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>kenne yactull BemiecTBa. CBS3b  CKOPOCTM  JIBHDKEHUSI YacTHI C
Temrneparypoii. bpoyHoBckoe nBwxkenue, auddysus. BzaumopeilcTBue yacTHIl
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUIKOCTEH M TBEPIBIX
(KpucTtamnuyecknx) Teil. B3auMocBsi3b MEXKy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.
1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.
2. HaGmonenue nuddysun.



3. HaOmronmenue siBieHM, OOBSCHSIONMMXCSA MPUTSHKEHUEM WM OTTAIKHBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.

MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEPaBHOMEPHOE JBHKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh TNPU HEPABHOMEPHOM [JIBHKEHUU. Pacdyér mytu u
BPEMEHHU JIBUKECHUS.

SABnenue wuHepUU. 3aKOH UHEpUMH. B3auMopaelcTBue Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH IBMKEHUsS Ten. Macca kak Mepa mHepTHOCTH Tena. [LmoTtHocTh
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.

Cuta Kak xapakTepuCTHKa B3aumojiecTBus Ten. Cuiia ynpyrocta u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBIO JUHAMOMETPA. SIBIEHHE TIATOTEHHS W CUJIA TSKECTH.
Cunma Tsoxectm Ha aApyrux ImuiaHerax. Bec Tema. Hesecomocts. CroxeHue cwui,
HaIlpaBJIICHHBIX 1O OAHOM mpsmoul. PaBHozxenctByromas cun. Cuna tpeHus. Tpenue
CKOJIB)KEHHUSI U TPEHUE MOKOsA. TpeHue B IpUPOJI€ U TEXHUKE.

Jlemoncmpayuu.

Habnronenue MexaHn4ecKoro IBM>KEHHUS Tela.
N3mepenne cKkopOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHus: HHEPIUH.

1
2
3
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOU MTPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIapUKa B JKUJIKOCTH,
MOJICITH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).
2. OmpegneneHune cpeAHel CKOPOCTH CKOJIBKEHHsSI Opycka WM IIapukKa I0
HAKJIOHHOM TIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO Tea.
4. OmbITBI, JEMOHCTPUPYIONIUE 3aBUCHUMOCTh pacTshkeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHSI OT Beca
TeJa U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.
HaBnenue. CriocoObl YMEHBIIICHUS W YBEJIWYCHHS aaBieHus. [laBnenue rasa.
3aBUCHUMOCTH JaBJIEHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHus: TBEPIBIMH
TeJaMU, SJKUJIKOCTIMU M Ta3zamu. 3akoH [lackans. [IHeBMaTtuueckue MaIIUHBI.



3aBUCHUMOCTh JIaBJICHHUS >KUAKOCTU OT THyOuHBL. ['mapocTaTMueckuid mapajokc.
CooOmaromuecs cocybl. [ 'mapaBiruuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u arMocdepHoe naBieHHe. [IpHUMHBI CyIIeCTBOBAHUS
BO3AymHOW 00010ukn 3emsd. Omnbir  Toppuuemu. HW3mepenue artmochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! ns u3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeNO. BpITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JABJICHMS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHus KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBneHue nencTBus aTMOC(EPHOTO aBICHMUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tena U

o v A~ w N e

TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IJIaBaHUS TEJ: MUIABAHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTrpyXKEHHOU B
AKUJKOCTh YaCTH TEJIa.

2. OmnpenesieHNe BHITAIIKUBAIOMIEH CUJIBI, JEHCTBYIONIEH HA TENO, NOTPYKEHHOE B

N

KHUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHUJIbI, AEHUCTBYIOIICH Ha TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JICUCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00BbEMA MOTPYKEHHOU B KUIKOCTH
YacTH Teja U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uiy KOHCTPYUPOBAHUE JIOAKH U OTIPEIIEIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPrHUs.

Mexanudeckas pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: pbryar, 0JI0K, HaKJIOHHAs TI0CKOCTh. [IpaBuiio paBHOBecuUsI
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHSI pbluara K OJOKY. «30JI0TOE€ MpaBUIIO»
mexanuku. KITJ] mpocteix mexaun3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas  dHeprus. KuHerndeckass W IOTCHIMAJbHAs  DHEPIUs.
[IpeBpailieHrie OHOTO BHUJIa MEXAHUYECKOW SHEPTrUd B APYroil. 3aKOH COXpaHEHUs
SHEPTrUM B MEXAHUKE.



Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TPEHUS NPU PAaBHOMEPHOM JBMKEHUHU TeJa IO
TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKITOHHOM IIJIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJISIPHO--KHHETUYECKOM  TEOPUU  CTPOCHHS
BemlecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONbITh, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSIHUWA  BEILECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUUM MOJIEKYJSIPHO--KUHETUYECKOW  TEOpHUH.
CmaumnBaHN€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHne U CKaTHE.

Temnepatypa. CBa3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIUIOBOTO JIBUKECHUSI YACTHII.
Buytpennsia sueprus. CriocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu: TeIulonepenaya u
coBepiieHue paboTel. Buasl Temomnepenayn:  TEMIONPOBOJHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KonuyectBo TemnoTsl. YjaenbHass TEMIOEMKOCTh BeEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIuioBoro OanaHca. [lnaBieHue u oTBepaeBaHUE
KpPUCTAJUIMYECKUX BEIIECTB. YJelbHas TemioTa 1uiaBieHus. IlapooOpa3zoBanue u
koHneHcanus. HMcmapenme. Kumenwe. VYaenmpHas TemioTa IapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Ipunuune padots! TermnoBeix Asurateneit KII/ termmoBoro nuratens. TemnoBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpauyuu.

1. HaGmroneHnue 6poyHOBCKOTO ABUKCHHUS.

2. HaGmonenue nuddysun.

3. HaOGnmrogeHnue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HabmroneHue TeraoBOro pacuiupeHus Tell.

5. M3MmeHeHue naBieHUsT raza Npu HM3MEHEHUHM OO0BbEMA W HarpeBaHUM WM

OXJIQKJICHUH.
6. IIpaBuna nusmepeHus TeMnepaTypsbl.



7. Bugel Tennonepenayu.

8. OxJaxaeHue mpu COBEPIICHUHN pabOTHI.

9. HarpeBanue mipu coBepiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BEUIECTB.

11. HaGnrogeHue KumneHus.

12. HabmroeHne mocTossHCTBA TEMIIEPATyPhl PH TIABJICHHUH.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHMUS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnmpIThl 1O HAOMIONCHUIO TEIUIOBOTO PACIIMPEHHs] Ta30B, KHUAKOCTEH W

TBEPABIX TEIL.
4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh JIABJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHMs WIN OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmionenve wW3MEHEHUsT BHYTpPEHHEH DJHEpruuM Tela B pe3ylibTare
TEeIIonepeaui U paboThl BHEITHUX CHUJI.

8. HccinenoBaHue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U ropsiueit
BO/IBL.

9. OmpeneneHyre KOJIMYECTBA TEIJIOTHI, MOTYYEHHOIO BOJOM MpHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIUHIPOM.

10. OnpesesieHne yAeIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nmporecca uCrapeHus.

12. OnpenenieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. [[Ba poxa dIIEKTpUYECKHX 3apsaoB. Bzaumopencraue
3apsoKEHHBIX Tenl. 3akoH KylioHa (3aBUCMMOCTB CUJIbI B3aUMOJEHCTBUS 3apSKEHHBIX
TE€J OT BEJTUYHMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TE€JIaMu).

OnekTpuueckoe 1mone. Hampsix€HHOCTh  3nekTpudeckoro mnois. [IpuHuun
CYyHEPHO3ULINH JIEKTPUYECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snexktpuyeckux 3apsaoB. ODJEMEHTAPHBIA DJIEKTPUUYECKUN  3apsl.
Crpoenne atoma. [IpOBOOHUKHM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsza.

DNEeKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKa. MICTOUHMKH
IIOCTOSIHHOTO TOKA. JIEHMCTBUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XWUMHMUYECKOE,
MarHuTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.



Onextpuyeckas nenb. Cuina Toka. DneKTpuueckoe HanpskeHue. ConmpoTHUBIICHHE
MPOBOJAHUKA. YIEIbHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTKa LEMH.
[TocnenoBarenbHOE U MAPaAJIEILHOE COCTMHEHUE TPOBOJHUKOB.

PaGota ®  MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jlxoynsa—JleHua.
DNeKTpUYEeCKUe €N U TOTPEOUTENH 3JIEKTpUYECKod sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHBIE MarHWTHL. B3auMOJI€MCTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHOE
nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHue JUIs KU3HU Ha 3emue. OnbeIT Dpcrena.
MarHutHOE TOJI€ ANEKTPUYECKOTO TOKA. [[puMEHEHHE 3JIEKTPOMATHUTOB B TEXHHUKE.
JlelicTBE MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM. DJEKTPOIABUTATEINb ITOCTOSSHHOIO
ToKa. lcnonp30BaHuEe DIEKTPOABUIaTeNied B TEXHUYECKMX YCTPOWCTBAX M HA
TPaHCIIOPTE.

Onbitel @apanes. fBiaeHue 3neKTpoMarHuTHOM wuHAYKuuu. lIpaBuiio Jlenia.
Onexrporeneparop. CrocoObl MOMYYEHUST AICKTPUUYECKON IHEPTUU. DIEKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX HICTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSAI0B.
IIpOBOHUKH U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
W cTOYHMKM TOCTOSIHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIM paszps.
. I3MepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJTBTMETPOM.
. PeocraT u mara3zuH cONpOTUBIICHHI.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHUs MOJIFOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEIh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIEHUS 3NEKTPOMATHUTHOW UHIYKIIUU.
. OnbiTel Papages.
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24.

25.

3aBUCHMOCTh  HANpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHHA  €ro
BO3HUKHOBCHHUSI.
DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v A~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOACHUIO  DJICKTPU3AIMK  Ted  HHAYKIHEH W TIpu
CONIPUKOCHOBEHUH.

UccnegoBanne [€UCTBUS  DIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JTADJICKTPUKH.

Co6opka 1 nmpoBepka pabOThI ANEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mMepenune u peryampoBaHue CUJIbI TOKA.

N3Mmepenue u peryiupoBaHUE HANIPSKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO 4YEpe3 pPe3UcTop, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbITeI, TEMOHCTPUPYIOIINE 3aBUCUMOCThH JJIEKTPUUYECKOTO COIMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JIJIMHBI, TUIOIIA/IN MOMEPEYHOTO CEUEHUs U MaTepuaa.
[IpoBepka mpaBUsia CIIOKEHUS HAMPSOKEHUM TIPU  TOCJIEA0BATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia sl CHUJIbl TOKAa IIPU MAPAUICIBHOM COCAMHECHUHU
PE3UCTOPOB.

Ornpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO YEpe3 JIAMIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBares.

UccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJIS MOCTOSTHHBIX MArHUTOB MPU UX OOBEAVMHEHUU U
pa3ielicHUN.

Uccnenosanne neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUSI KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPaBJICHUS TOKA B KaTyIIKE.

N3ydenue neiicTBUsI MArHUTHOTO TOJIST HA TPOBOJAHUK C TOKOM.
KonctpynpoBanue u uzydeHue padoThl AJIEKTPOBUTATENS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnpITel MO MCCJCAOBAaHUIO  SIBIICHUS  DJICKTPOMArHUTHOW — WHIYKIIMH:
UCCIIeIOBAaHUE U3MECHEHUHN 3HAUCHUS U HAIIPABJICHUS! MHYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuyeckue siBJeHUsI.
Mexannueckoe  aBwKeHHe. MarepuanbHas — Touka. Cucrema  oTcyéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  NpSMOJMHEHHOE



nBrkeHue. HepaBHomepHOe mpsiMoiMHEHOe ABukeHue. CpeaHsis M MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyCKOpEeHHOE TIpsIMOJIMHENHOE JBMKeHHEe. CBOOOAHOE Ma/icHUE.
OmnbiTel ['anunes.

PaBHOMepHOE JnBMXKEHHE 1O OKpYyKHOCTH. llepmon u wacrota oOpaiieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3axkoH Hprorona. Bropoy 3akon Herootona. Tperun 3akoH HproToHa.
[IpuHIMI CYyNIEpIIO3ULIUA CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJIBKEHHs, Cuia
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO MaCHHUS.
JIBmxenue mnaner Bokpyr CosHna. IlepBasg kocmuueckast ckopoctb. HeBecomocTs u
[IEPErPy3KHU.

PaBHOBecue MmarepuaiibHOM ToukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynec Ttema. M3Menenue wummyinbca. MmmynbC cumibl. 3aKOH COXpPaHEHHS
nMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckasi pabota U MOIIHOCTb. PaboTa cuil TsDKECTH, YIPYrOCTH, TPEHHS.
Cesi3p  sHepruum U pabotel. IloTeHnManpHas »SHEPrus Tejla, MOAHATOTO Haj
IIOBEPXHOCTBIO 3eMiM. lloTeHumanbHas >Heprust cxkarod mnpykuHbel. KuHernueckas
sHeprus. Teopema O KHHETHYECKOW DJHEPrMU. 3aKOH COXPAaHEHUs MEXaHWYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOTO JBMIKEHMSI Tella OTHOCHUTEIBHO Ppa3HbIX Tel

OTCYETA.

2. CpaBHEHME IIyTEd W TPACKTOPHUM JBWKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHnne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBMXKEHUS Tela MO0 OKPYKHOCTH.

HaGnrogenne MexaHMuYecKUX SIBIICHUW, MPOUCXOIAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHHM OTHOCUTEIBHO
KaOuHeta PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUY TEll.

9. HM3meneHune Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.

10. [lepenaya nmmnynbca npu B3aUMOJICHCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUU TEJL.

12. CoXpaHEHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJECHCTBUU.
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13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCca ITPHU a0COTIOTHO YIPYTOM B3aUMOCHCTBUU.
Habmoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTrUU IPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHEe MEXaHMYECKOM 3HEpPIrUM IpH ABWKEHHUU Tela MOJ AEHCTBHEM
OpPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa i pa3sroHa M JAJBHEWIIEro pPaBHOMEPHOIO
JBWKECHUS IIAPUKA UIH TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUsSI OpyCKa WM JABM)KEHUS IIapuKa
10 HAaKJIOHHOM IJIOCKOCTH.

OnpeneneHrne yCKOpPEHHsI Tella MpPU PAaBHOYCKOPEHHOM JIBHXKEHHH  I10
HAaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BpPEMEHM IIPU  PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka runoTe3pl: €CiIM IPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HadaJlbHOM
CKOPOCTHU MYTHU OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenne ko3hPUIEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHHUS IPU PAaBHOMEPHOM JBHKEHHM Tela I10
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenre pabOThI CHIIBI YIPYTOCTH IPU MOJABEME TPY3a C UCIIOJIb30BAHUEM
HEIMOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yuyenune 3aK0HAa COXpaHEHUS SHEPTHH.

Pa3znen 9. MexaHn4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBuwxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoyieOaHUI: TMepHuof,
4acToTa, aMIUIMTyAa. MareMaTH4ecKuil W MpYyKUHHbIM MasTHUKU. lIpeBpamieHune
SHEPTUH MpH KoeOaTeITbHOM IBHXKCHHH.

3aryxatouue koneOanus. BoiHykaeHHble KojeOanus. Pezonanc. Mexannueckue

BOJIHBI.

CBoiicTBa MexaHWYeCKUX BOJIH. IIpomonbHble M TomnepedHble BOJIHBL. J[nuHa

BOJIHBI M CKOpPOCTH €€ pacnpoCTpaHEHUs. MexaHWdecKHe BOJIHBI B TBEPAOM TEIE,
CEMCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpaxeHue 3Byka. MH}pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1.

HaGmronenne xoneOGaHWii TEN IIOX JEWUCTBUEM CHJIBI TSDKECTH W CHJIBI
yIOPYTrOCTH.



Habmonenue xonebanuii rpyza Ha HUTH U Ha TPYKUHE.
Habnroienue BeIHYXI€HHBIX KOJIEOaHUI U pe30HaHCA.
PacmipocTpanenre npoAoapHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENHN).
HabmtoaeHre 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AXyCTUYECKH pe30HaHC.

SAN A

Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHre YacTOThI M IEPUO/IA KOJIEOAaHU MAaTEMAaTHUYECKOTO MasiITHUKA.
2. Ompepenenne 4acTOThl U IEpUOJIa KoJeOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJIeOaHUI MOJIBEILIEHHOTO K HUTH Ipy3a
OT JIJTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TEepUoAa KOJeOaHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJIa KOJIeOaHUN TPy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OnbIThI, TEMOHCTPUPYIOIIKME 3aBUCUMOCTh IMEpUOJa KOJeOaAHUNU MPYKUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
AJeKTpoMarHuTHbIX BoJIH. Illkama »nexkTpomMarHuTHBIX BOJIH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO

TenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas mozens cBera. Mcrounuku csera. lIpsMonuHeliHOe pacnpocTpaHEeHUE
ceeta. 3armenuss Connua u Jlynsl. Otpaxkenue cBeta. I[Inockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Tpenomnenue cBeta. 3akoH npenomieHus ceeta. [loaHoe BHYTpeHHEE OTpaKeHHe
cBerta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nyueit B nunH3e. OnTuyeckas cucreMa (oToanmnapara, MUKpOCKONa U
Teneckomna. ['na3 kak ontuueckas cuctemMa. bim3opykocTh U 1alibHO30PKOCTb.

Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HetoToHA. Clio)KeHHE CIIEKTPATbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.
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[IpssmMonHEHOE pacTIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xop stydeil B coOuparoniei JIMH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paxeHU ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moens rinasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomy4yeHune 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTM yria OTPaKEHHS CBETOBOrO Jiyda OT yrjia
MaJIcHus.

N3yuyenune xapakTepUCTUK U300paKeHUs MIPeAMETa B INIOCKOM 3epKalie.
HccnegoBanue 3aBHCHUMOCTH yIJla MPEJIOMJIEHUS CBETOBOIO Jy4ya OT YIUIa
NaJICHUS Ha TPAHUIIE «BO3LyX—CTEKIIO».

[Tony4yenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Onpenenenue (OKYCHOTO pacCTOSIHUS W ONTHUYECKOM CHUIIBI coOuparonieit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl MO BOCHPHUATHIO IIBETA MNPEAMETOB NPU HMX HAOIIOJECHUU Yepe3
IIBETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.
Oneitel Pe3eppopna u mnaHerapHas monens aroma. Mogens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, OeTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO sJIpa.
Hyknonnas monens atromuoro sigpa. M3oromnel. PagnoaktuBnbie ipeBpatieHus. [lepruon
ITOJIypacIiaia aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAA0BOIO MW MacCOBOTO YHCEIL
DHeprus CcBsI3M aTOMHBIX snep. CBs3b Macchl U SHEPTUH. Peakuuu cuHTE3a U JeiIeHUs
sanep. Ucrounuku 3neprun CosHIla U 3BE3.

Snepnas oHepretuka. JleMCTBHUS pagMOAKTUBHBIX M3JIyYCHUW Ha KUBBIE
OpPraHU3MBlI.

Jemoncmpayuu.

1.
2.
3.

CrexTpbl U3Ty4YEeHUS U MOTJIOIIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.
CnekTp Bogopoa.



4. HaGmronenue TpekoB B kamepe Bunbcona.

5. Pabora cu€éTurnka HOHU3UPYIOLIUX U3Ty4YEHUN.

6. Permcrpanus u3nydeHHs IpUPOIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CriiomHbIX U IUHENYATBIX CIEKTPOB U3ITyUEHMUS.

2. HMccnenoBanue TPEKOB: M3MEPEHUE JHEPIUU YACTHUIBI IO TOPMO3HOMY ITyTH

(mo ¢otorpadusam).

3. M3mepeHnue pagnoakTuBHOIO (oHAa.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENBHO--00001aIOIUI MOYJIb NpPEAHA3HAUYEH AJI1 CUCTEMATHU3allUd U
00001IeHUST TPEIMETHOTO COACPXKAHUS U OMbITA ACSITEIbHOCTH, IPHOOPETEHHOTO TIPU
M3Y4eHUH BCEero Kypca (U3MKM, a Takke JUid TOATOTOBKM K OCHOBHOMY
rOCy/1lapCTBEHHOMY »JK3aMeHy MO0 ¢u3uke uis oOydarolluXcsi, BbIOpaBIIMX 3TOT
y4eOHBIN peaMeT.

[Ipr u3ydyeHMrM RAHHOTO MOIYJS PEANM3YIOTCA W CHCTEMATU3UPYIOTCS BUIbI
NEeATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE NPEIMETHBIX U
MeTarpeaMETHBIX IJTAHAPYEMBIX PE3yJIbTaTOB o0yueHus, bopmupyeTtcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHME HAy4YHBIX METOJOB HCCIEIOBAHMS
SBJICHUH MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh PU3NUYECKUE SBIICHUS,
MpPUMEHSA TOJIyYCHHbIE 3HAaHUS, pellaTh 3aJadd, B TOM YHUCJIE€ KadeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep IaHHOIO pasjliena peanu3yercs 3a
CU€T TOTO, YTO OOYUAIOILIUECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWM pacro3HaBaTh U HAyYHO OOBIACHATH (pU3HUECKUE
SABJIEHUS B OKPYKAIOLIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIEAOBaHUS (U3HYECKUX SBJICHHH, B TOM
YHUCIIE ISl IPOBEPKH TMIIOTE3 U MOJyUYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBbI HanOojiee BaKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEp, MPAKTUYECKOIO0 HCMOJB30BAHUS PA3NUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAILICHUS M COXPAHEHUS BCEX WM3BECTHBIX BHJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HIIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uMKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUA y
oOyuarorierocst 0yyT copMUpPOBAHBI CIEAYIOIINE JTUYHOCTHBIE PE3YJIbTATHl B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TPOSIBJICHHE HWHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHIUCKUX YIEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUM
busuKy;

e — OCO3HAaHHE BAXHOCTH MOPAIbHO--3THUECKUX TMPUHIUIIOB B JIESITEIBHOCTH
YYEHOT0;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e — BOCHPUATHE DCTETUUECKUX KadecTB (HU3UYECKON HaAyKu: €€ TapMOHHYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HAHME LEHHOCTH (PM3MYECKOM HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIAIOIIEH KYJIbTYpPHI;

e — pa3BUTHE Hay4yHOH JIFOOO3HATENIBHOCTH, MHTEpeca K MCCIEIOBATEIbCKOM
NEATEIIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 310POBbSl 1 IMOIUOHAJIBLHOIO 0JIArOMOJIyYHs:

e — OCO3HaHME IIEHHOCTHM Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBUJ 0E€30MacHOTO TOBEICHUS Ha
TpaHCIIOpTE, HA JOpOrax, C DOJIEKTPUYECKUM M TEIJIOBHIM 000pYJ0BaHHWEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hopMUPOBAHHOCTHh HABBIKA PEQIICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIUOKY U
TaKOTO0 e MpaBa y APyroro 4eioBeKa;

e 6) TPYAOBOIO BOCHIUTAHMA:

e — QAKTUMBHOE Yy4yacTHE€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30BaTeIbHON OpraHW3aIui, TOpoJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEPEC K MPAKTUUECKOMY U3yUEHHIO PO eCcChii, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrHYECKOr0 BOCIIMTAHUSA



— OpHUEHTalUs Ha MPUMEHEeHUe (U3MYECKUX 3HAHUM JUIsl pellieHus 3aja4d B 001acTu
OKpY)KalolIEel Cpelibl, IJAHUPOBAHMS TMOCTYINKOB M OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOLIEH CPEeIbl;

e — OCO3HAHHME TJIOOATBFHOTO XapakTepa HKOJIOTMUECKUX NpoOiieM U MyTed Hux
peleHus;

o 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBUSIM COLMATbHON U NPUPOIHOI cpelbl:

e — MOTPEOHOCTH BO B3aMMOJCHCTBHM NPU BBINOJIHEHUU HCCIEAOBAHUN U MPOCKTOB

(M3HYECKOI HANPABIEHHOCTH, OTKPBITOCT OMBITY U 3HAHUSAM JIPYTHUX;
e — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIbHOCTD;

e — MOTPeOHOCTH B (POPMHPOBAHMH HOBBIX 3HAHUU, B TOM uHucie (HOPMYIHUPOBATH
U7IeH, TOHATHSA, TUIIOTE3bI O GPU3NUECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JACTH
busuKy;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHU;

e — CTpEMJICHHE aHAJU3UPOBATh M BBISBIATH B3aMMOCBS3U IIPUPOJIBI, OOIIECTBA W
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUA;

e — OIICHKA CBOWX JICHCTBHUI C y4éTOM BIIMSHHS Ha OKPYKAIOIIYIO CPETy, BOZMOXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrate ocBoeHus nporpamMmsbl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIETro
oOpazoBanusi y oOydarmierocss OyayT chOpMHUPOBAHBI  MeTaNpeIMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIC YHUBEpCAIbHBIC Y4YeOHBIC ICUCTBUS,
KOMMYHUKATHBHBIC YHUBEPCATbHBIC y4eOHbIC TeHCTBYS, PETYISITUBHBIC
YHUBEpCaIbHbIC YICOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble J1oruueckue qeMCTBHUA:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA O0BEKTOB (SIBJICHUHN);

e YCTAHABIWBATh CYIIECTBEHHBIM TMPU3HAK KJIAaCCU(PUKAILIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHMS B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIFOACHUSAX, OTHOCSIINXCS K (DU3UUCSCKUM SIBICHUSM;

e BBISBIATH IPUUMHHO--CJIC/ICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3UUECKUX SBIICHUMN U
MPOIIECCOB, JI€NaTh BBIBOJBI C HCMHOJIB30BAaHUEM ACAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUE€HUM, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (PU3MUECKUX BEJIMUUH;



CaMOCTOSITENIbHO BBIOMpATh CMOCOO perieHus ydeOHoW (u3MYecKo 3anadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIlCHHUs, BbIOOp Hanbosee MOIXOISIIETO C
y4€TOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKHe JeiCTBUSA.

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTL IO CAMOCTOATENIIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECJIOKHbBIN
(bu3HYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHNE (DU3UIECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh HMH(OpPMAIUIO, MOJYYCHHYIO B
XO0J1€ UCCIIEIOBAHUS UII IKCTIEPUMEHTA;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTam
MPOBEEHHOT0 HAOJIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX pa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

MPUMEHSATH Pa3JIMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPHU MOUCKE U OTOOpE
uHpOpMaMK WM JaHHBIX C Y4Y4E€TOM MPENJIOKEHHOW Y4eOHOM (u3myeckoin
3a/1a4u;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POPMALHIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMANBHYIO (POpMY MpeAcTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pelIacMble 3314l HECJIOKHBIMU CXEMaMH, HarpaMmmMaMu, HHON
rpauKoi 1 MX KOMOWHAIIUSAMH.

KoMMyHHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B X0JI¢ OOCYXXJIeHHsI Y4eOHOro Marepualia, pe3ysibTaToB J1abOpaTOpHBIX paboOT U
MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY OOCYXXJTaeMOW TeMbl U BBICKA3bIBAThH
U7ied, HaIleJICHHbIE Ha pelIeHUEe 3aJladyd M TOJJIEp’KaHue O1aroxkenaTeaIbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXICHHS C CYXICHUSIMU JPYTAX YYaCTHHKOB JHAJIOra,
0OHapyXKUBaTh Pa3IUYUE U CXOJICTBO MO3UIUN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATH PE3YIbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCcTIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);

NMOHMMaTh W HWCIIOJh30BaTh IPEUMYINECTBA KOMAHJHOW W WHIAWBUAYaIbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NUYECKON TPOOIEeMBI;

MPUHUMATh IIEJIM COBMECTHOM ACSATEIHHOCTH, OPTaHW30BBIBATH JIEUCTBHS 1O €€
JOCTIDKCHUIO:  PAaCTpeNesaTh poiid, OOCYyXJaTh TPOIECCHl W PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O PE3yJIbTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTMMHU YJICHAMHU KOMAaH/IbI;
OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMMHA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIUX MIJis
penieHus GU3NIeCKuX 3HaAHUI;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJIX0JaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE,
NPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PELICHUN IPYyNIoNn);

CaMOCTOSTENIbHO COCTABJIATh AITOPUTM pPEIIEeHUS (PU3MYECKOW 3aJaud WM IJIaHa
MCCJIEIOBAHMS C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapUaHThl PEIICHHI;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHEHUS;
OOBACHATH MPUYHMHBI TOCTHKEHUS (HEJOCTHKEHHSI) PE3yJIbTaTOB JESTEIIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIIIOJIHEHUS
(U3UYECKOTr0 HCCIIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

MpU3HABaTh CBOE NpPAaBO Ha OLIMOKY NpPH pElIeHWH (PU3MYECKUX 3alady WM B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 7 kJjacce mpeaMETHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHUSA: (PU3NYECKHE M XHMHYCCKHE SBIICHUS, HAOJIOJCHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHHMIBI (U3MYECKUX BEIUYUH, aToM,
MOJIEKyJla, arperaTHble COCTOSHMS BellecTBa (TBEpPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHWYEeCKOe JBWKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, TMPSIMOJIUHEHHOE),
TpaeKTOpUsi, PaBHOJACHCTBYyIOIIas cuia, nedopmarus (ymnpyras, MIacTHYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IBL;



paznuuath sBIeHUS (Iuddy3us, TEIIOBOE MABWKEHHUE YAaCTUI[ BEIIECTBa,
PABHOMEPHOE JBHKEHHME, HEPABHOMEPHOE JBHKECHUE, NHEPLMS, B3aNMOJICUCTBUE
T€JI, PABHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBIO BpAIEHMs, INepenada
JaBJI€HUs TBEPIABIMHU TENAMHM, KMJIKOCTAMHU M Ta3aMH, aTMOC(EpHOE IaBJICHUE,
IUIABaHUE TEJI, NPEBpPALICHUs MEXaHUYECKOM DSHEPruH) IO ONHMCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOUIUX JAaHHOE
¢uznyecKoe sBICHUE;

pacrno3HaBaTh IpPOSBICHUE W3YYEHHBIX (PU3MUECKHUX SBJICHUA B OKPYKAIOIIEM
MHUpE, B TOM 4YHcie (U3UUECKHUE SBJICHUS B NPUPOJIE: IMPUMEPBl JBUKECHUS C
Pa3IMYHBIMU CKOPOCTSIMHU B JKMUBOW M HEKUBOU MIPUPOJE, NEUCTBUE CUIIBI TPEHUS B
MPUPOAE W TEXHUKE, BIMSHUE aTMOC(EPHOIO IABJIEHUS HA >KMUBOM OpraHU3M,
IJIaBaHUE PbIO, phIYard B TEJ€ YEJOBEKA, IPH 3TOM IEPEBOAUTH MPAKTHYECKYIO
3aja4y B Y4EOHYIO, BBIAENATh CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PU3MUECKHUX
SIBJICHUI;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA T€d M (PUIUUECKUE SIBICHHS, HCIHOJIb3YS
(¢u3nueckue BeIUMYMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpEMs, IYTh,
CKOpPOCTb, CPEIHSSI CKOpPOCTb, CHJa YNPYTOCTH, CHJIa TSHKECTH, BEC TeEJa, CUJA
TpPEeHHUs, JaBieHHE (TBEPAOrO Tela, XUAKOCTH, ra3a), BBHITAIKUBAIOLIAS CHUIIA,
MeXaHu4yeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(uumeHt
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHHETHUYECKAs U OTEHLMAJIbHAS SHEPIHsl), IPU
ONMCAHUM MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJIWYUH,
UX O0O03Hau€HUsT U EIUHULIBl (PUINYECKUX BEJIWYUH, HAXOAUTh (OpPMYIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BETUUYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MUYECKHE SABJICHHUS U TPOLIECCHI, UCIONb3YS
MpaBuJia CIOXKEHUs cuil (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmezna, NpaBWJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE IPABHUIION
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW OJHEpPruM, IIpU ITOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTUYecKoe
BBIPAXKEHUE;

OOBACHATH (PU3HUECKHUE SIBJICHUS, MPOLIECCHl U CBOWCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX I1aroB
¢ onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemath pacuérHele 3a7auyud B 1-2 neicTBUs, HCMONB3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3a/Jayu
3aMuChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE BEIUUUHBI B (POPMYIIBI U



MPOBOAMUTH PACUEThI, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MpPU MOMOUIM (PUIUUECKHUX
METOJIOB, B OIMCAHMM MCCIICIOBAHUS BBIJIECIATH IIPOBEPSIEMOE IMPEAIIOJIOKECHHUE
(rumotesy), pa3inyaTb U MHTEPIPETUPOBATH IMOIYUYEHHBINH pE3yJIbTaT, HAXOAUTb
OIIHMOKH B XOJI€ ONBITA, J€NaTh BBIBOJIBI 10 €r0 PE3YJIBTATAM;

MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUM WM (PU3HUECKHX
CBOMCTB Ten: (OopMynMpoBaTh NPOBEPSiEMbIE MPEAINOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 NPEJIOKEHHOIO O0OpYyIOBaHMs, 3allUChIBaThb XOJ OMNbITa U
(opMyIUpPOBATH BBIBOJIBI;

BBIIOJIHATH NPSIMbIE H3MEPEHUS PACCTOSHHUS, BPEMEHH, MAacChl Tea, 00bEMA, CUIIbI
U TEMIEpaTypbl C UCHOJb30BAaHUEM AaHAJIOTOBBIX M LHUQPPOBBIX MPHOOPOB,
3aMKChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOM aOCOJIOTHOW MOrPEUIHOCTH
U3MEPEHUN;

MIPOBOJIUThH UCCIIEIOBAHNE 3aBUCUMOCTU OJHON (PU3NYECKOIN BEIMUUHBI OT APYTOn
C HCIOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUM (3aBUCUMOCTH IYTHU PpPaBHOMEPHO
JBIKYILIETOCS TE€JNa OT BPEMEHHM JIBHJKEHHS Tella, CUJIbl TPEHUS CKOJIbKEHUS OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAIX COIPUKOCHOBEHHS TE€Jl, CWJIbI YIPYTOCTH OT YJIJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CHIIBI OT O0BEMA MOTPYXKEHHOM 4YacTU Tela U OT IJIOTHOCTHU
KUJAKOCTH, €€ HE3aBHCHUMOCTH OT IUJIOTHOCTH Teda, OT INIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TEJI0, YCIOBUH IUIaBaHUs TE€J, YCIOBUI paBHOBECHUS pblyara U OJOKOB),
y4acTBOBaTh B IUIAHWPOBAHMU Y4E€OHOTO MCCIENOBaHUS, COOMPATh YCTAHOBKY U
BBIMOJHATh  U3MEpPEHUs, CleAysd MpeaoKeHHOMY IUIaHy, (UKCHUpOBaTh
pe3ynbTaThl  TOJYYEHHOM 3aBHCUMOCTH  (DU3MYECKUX BEIMYMH B  BHJE
MPEAJIOKEHHBIX Tabnull W TrpauKoB, JelaTh BBIBOJABI 1O pe3yJbTaTaM
UCCJIEI0BAHNS;

IPOBOJANUTHh KOCBEHHbIE M3MEpPEHHs (PU3UYECKUX BEIMUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH U TBEPAOrO TeENa, CHJIa TPEHHSI CKOJBXEHUs, JaBJIEHWE BO3/IyXa,
BBITAIKMBAIONIASl CUJIA, JEHUCTBYIOIIAs HA TOTPY>KEHHOE B JKUIKOCTH TEO,
KO3(QUIIMEHT  MOJE3HOro  JEHCTBUA  MPOCTBIX  MEXaHW3MOB),  CJleays
OpeJIOKEHHON  MHCTPYKLMHM: TpPU  BBINOJIHEHWUM  U3MEpPEeHHH  coOupaTth
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOI BEJIMYNHBI;
coONI0IaTh MpaBHJIa TEXHUKU OE€30MacHOCTH TMpu padore ¢ 1abopaTopHBIM
000opy10BaHUEM;

yKa3bIBaTh TMPUHIUIBI JCUCTBUA NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECs COCYIbl, OapoMmeTp, pblyar,
MOJIBWKHBIM M HEMOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



e XapaKTEepU30BaTh MPUHUMUIIBI JEWCTBHUS H3YyYECHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB € OMOPOW Ha MX OMHMCAHMS (B TOM YHUCIE: MOAIIMIIHUKU, YCTPOUCTBO
BOJIONPOBO/IA, TUAPABINYECKHI MPECcC, MAaHOMETP, BBICOTOMED, MOPIIHEBOK HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;

e TMPHUBOJIUTH TMPUMEPHI (HAXOAUTh HH(OPMALMIO O MpPUMEpPax) MPAKTHUECKOTO
MCIIONIb30BaHUsl (PU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUs
0e30macHOCTH IpHU oOpallleHuu ¢ npuOopaMu M TEXHMUYECKUMHU YCTPOMCTBaMH,
COXPAHEHHUsI 370pPOBbsi U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaIoIlEeH Cpeae;

e OCYHIIECTBIIATb OTOOpP MCTOYHWUKOB HMHQOpMaIu B MIHTepHETE B COOTBETCTBHUH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMA U IIyTEM
CPaBHEHHUs Pa3IMYHBIX HCTOYHUKOB BBLACIATH MH(GOpPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOI];

e HCHOJB30BATh TMPU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COAEpKaHUSA, CIPABOYHbIE MaTEpHalbl, PECYPChl CETU
WNuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpPMaIMU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHBIE KPaTKUE MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE
2—3 UCTOYHUKOB HHQPOpMAIHH (PUZNIECKOTO COJACPKAHUS, B TOM YHCIIE MyOIUIHO
JenaTb KpaTKue COOOIIEHHMS O pe3ysibTarax MPOEKTOB WM  y4eOHBIX
UCCJIEIOBAHUM, IIPM 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHSATHUIHBINA
anmnapar Kypca (GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

e IIpU BBIIOJHEHUU YYEOHBIX MPOEKTOB W  UCCIEJOBAHUNA paclpenensirTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32
BBINIOJIHEHUEM TUIaHA JACWCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBINM BKJIaa B
NEATENbHOCTh TPYNIBL, BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aWMOJEICTBUE,
YUHTHIBAasi MHEHUE OKPYKAKOLIUX.

K xoHuy oOydyeHuss B 8 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCIMOJb30BATH MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BELIECTBA, KPUCTAIJIMYECKHE U aMOp(dHbIe
TE€Na, HACBIIIEHHBI W HEHACBILIEHHBIM MNap, BIAXKHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATElb, SJIEMEHTAPHbBIN IEKTPUUECKUI 3aps/,
ANEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;

e pasnuyaTh SABJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONepeaayda, TEIIoBOe
paBHOBECHE, CMayuMBaHWE, KalWUIPHBIE SIBICHUS, HCHApEeHHE, KOHJEHCaLWs,
IUIaBJIEHUE, KpUCTauIM3anus  (OTBEpACBAHHUE), KWIIEHHE, TeIUlonepeaaya



(TemIonpOBOIHOCT, KOHBEKIIUS, U3ITy4YEHHE), AIEKTPU3ALUSA Te,
B3aMMO/JICHCTBUE 3aPA0B, IEUCTBUS IIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MATHUTOB, IEUCTBUE MArHUTHOI'O ITIOJISI HA IPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHAas MHIYKIMS) MO ONHCAHUIO MX XapaKTEpHbIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SBICHUN B OKpPYXKAIOIIEM
MUpE, B TOM YUCJE (PU3HUECKHE SIBJICHUS B IPUPOJE: NOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIC SBJIICHHUSI B NPUPOJE, KPUCTALIBI B IIpUpoAe, usinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3JIEKTPUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE ToJjie 3eMid, Apeid MOoII0CcOoB, POJIb MATHUTHOTO TOJIS VISl )KU3HU Ha
3emile, TMOJSIPHOE CHUSHHE, NPU STOM IMEPEBOJIUTH MPAKTHYECKYIO 3a1ady B
yueOHY10, BBIICIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM) PU3NUECKUX SBICHUI;
ONUCHIBATh HU3YYEHHBbIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIONb3Ys
(¢u3nueckue BeIWYUHBI (TeMmIepaTypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yHAEJIbHAs TEIVIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUSA,
yAelbHAsl TEIUIOTa MapooOpa3oBaHusA, yJelbHAas TEIIOTa CropaHusl TOIUIMBA,
KOY(QOUIUEHT TOJE3HOTO JCHCTBHUS TEIUIOBOM MAIMHBI, OTHOCHUTEJIbHAs
BII&XHOCTh BO31yXa, DJIEKTPUYECKUM 3apsl, CHJIIa TOKA, DIIEKTPUYECKOE
HaIpsKEHUE, CONPOTUBJIEHNE NPOBOJHMKA, YIAEIBHOE CONPOTUBIICHHE BEIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa), MNPU ONUCAHUU NPABUIBHO
TPAKTOBAaTh (PU3MUECKUA CMBICI MCHOJIb3YEMbIX BEJIMYMH, OOO3HAUECHMSI U
€IMHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(u3nYecKyr0 BEIMUMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH IpapUKd H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3MUYECKHE SBJICHHUS U TPOLIECCHI, UCIONb3YS
OCHOBHBIE II0JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA,
OPUHLKIT CYNEpPHO3UIMH MOJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsiaa, 3akoH OMa U1 ydacTka uenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHEeHUs
SHEPTUH, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBATH €roO
MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NUECKHE MPOLECCHl U CBOICTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalun IIPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
NPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrMYECKHUX IIaroB
c onopod Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3MYUECKUX SBICHUH, (PU3NYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacué€THbple 3aJayd B 2—3 JCHCTBUS, HCMONb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBaOIIME (PU3UUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/Jayu
3alMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUISI PELICHUS



3aJa4yM, BBIOMpATh 3aKOHBI U (POpMyJbl, HEOOXOAMMBIE i €€ pelieHus,
MPOBOAMUTH PACUETHI U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3UUECKON BEIMUHHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIM (PU3UYECKUX
METOJIOB, HCHOJB3ySl OINHCAHME UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OUEHUBATH MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEIOBAHUS,
JIeNaTh BBIBOJIBI;

IPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UYECKUX
CBOMCTB Ten (KalWJUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
0o0béMa, Temmeparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus IpH
M3JIyYCHUH OT IBETa H3JIydarolmed (MOoronarmei) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUsl BOJBI OT TEMIEpPATypbl JKUIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
ANEKTPU3aLUs TEI U B3aHUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyaJM3allisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEUCTBUSA MarHUTHOIO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa AJIEKTPOJBUTATENS MMOCTOSIHHOIO TOKA): (pOpMyIMpoBaTh MpPOBEPSEMBIE
MPEANOJIOXKEHN, COOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOr0 000pyJoBaHUs,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATH IIPSIMBIE W3MEPEHUs TEMIIEPAaTypbl, OTHOCUTEJIBHOW BIIAXXHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOHKEHUS C WCIIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYUKOB (DU3UUYECKUX BEIUYHMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYHMHBI OT JPYTou
C HCIOJIb30BAaHMEM MPSIMBIX HM3MEPEHUN  (3aBUCUMOCTb  CONPOTHBIICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IUJIOMIAAU MOMNEPEYHOr0 CEYEHHS M YJEJIbHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO YEPE3 MPOBOJHUK,
OT HampsDKEHUS Ha TNPOBOJHHUKE, MCCIECJOBAHUE IIOCIEA0BATEIBHOIO MU
napajuleIbHOTO  COCIMHEHUN TMPOBOJHUKOB): IJIAHUPOBATh  HCCIEIOBAHUE,
coOUpaTh YCTAHOBKY W BBIMOJHITh U3MEPEHUS, CIENys MPEAI0KEHHOMY IUIaHY,
buUKCUpOBaTh PE3yIbTAThI MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIUI] U IPpadUKOB,
JIeNaTh BBIBOJIbI 10 PE3YJIbTATAM UCCIIEIOBAHUS;

OPOBOJAUTH  KOCBEHHbIE  M3MEpeHUs  (pU3MUeckux  BeauuuH  (yJernbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHBJICHWE NPOBOJHKKA, paboTa MW MOUIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATh U3MEPEHHUsSI, COOMPATh IKCIEPUMEHTATBHYIO
YCTAHOBKY, CJeAysd NpPEeNO)KEeHHOW WHCTPYKLMH, W BBIYUCIATH 3HAYEHUE
BEITUYNHBI;

coOo/IaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;



e XapaKTEepPU30BaTh MPHUHIUILI JIEUCTBHUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONHUCAaHUA (B TOM YHUCIE: CUCTEMA OTOIUIEHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK IIIEKTPUUECKOU
SHEPTUU, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(TpuMepsIl), ANEKTPUUECKHUE MPEAOXPAHUTEIHU, JIEKTPOMATHUT, AJIEKTPOBUTaATENb
MOCTOSIHHOTO TOKAa), MCIOJb3ysd 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUN U
He00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIBHBIE MPUOOPHI 110
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII,
pEeocTar), COCTaBIATH CXEMbl SJEKTPUUYECKHUX LENEH C IMOCIEeI0BATEIbHbIM U
NapajuyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jihyas yCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUYECKUX LETIEH;

e TMPUBOJUTH MpUMEPHl (HAXOAUTh HH(OpPMAIUMIO O TMpUMEpax) MPaAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU AJIA OOECreYeHUs
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHUsl 3J0pOBbS W COONIOAEHUS HOPM 3KOJOTHYECKOrO TOBEACHUS B
OKPYIKAIOIIEH CPELE;

e OCYHIECTBJIAITh NMOMCK MH(OpManmu (usnueckoro coaepkanusi B MHrepHete, Ha
OCHOBE HMMEIOMIMXCA 3HAHUN M MyTEM CPAaBHEHUS JIONOJHUTEIbHBIX MCTOYHHUKOB
BBIJICJISTh MH(OPMAIUIO, KOTOpasi ABISIETCS MPOTUBOPEYMBON MM MOXKET OBITH
HEJI0OCTOBEPHOM;

e HCMOJb30BATh TMPU BBHIMIOJIHEHUH YYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
JIUTEepaTypy (pU3MUecKoro cojaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WNuTtepHeT, Bianerb nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIC W KPAaTKHE YCTHBIE COOOIICHUS, 00001mas
MHPOPMAIIMIO U3 HECKOJBKMX HCTOYHUKOB (U3NYECKOTO COACPKAHHS, B TOM
yycie MyOJuYHO NPEICTaBISATh Pe3yJbTaThl MPOESKTHOM WM MCCIEI0BATEIbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO HCIOJIb30BaTh HM3YUYEHHBIN TOHSITUWHBIN
anmnapart Kypca (pU3MKd, CONPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;

e TMPU BBINIOJHCHUH Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUHN (HU3MUECKUX TPOIECCOB
pacrnpenenartb O0s3aHHOCTH B TPYINIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/layaMu, CJICIMTh 32 BBIIOJHEHUEM IUIaHa JEHCTBUUA U KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICMCTBHUE, TPOSIBISA  TOTOBHOCTh  pa3peuiaTrh
KOH(JIUKTHI.

K xoniy obydenuss B 9 kijacce mpeiaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



WCIIOJIb30BaTh IMOHATHUSA: CHUCTEMA OTCYETA, MAaTepuajbHas TOYKA, TPAECKTOpUS,
OTHOCUTENIBHOCTh ~ MEXAaHWYECKOTO  JBWXKeHHs,  jAeopmanus  (ympyras,
IUIACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U
HEePErpy3Ku, UEHTP TSKECTH, a0COIOTHO TBEPIOE TENO, LIEHTP TAKECTH TBEPIOTO
TEJa, PAaBHOBECHE, MEXAaHWYECKUE KOJeOaHus M BOJIHBI, 3BYK, MH(pa3ByK Hu
YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPBI HUCITYCKAHHS M TMOTJIOLICHHS, aibda-,
0eTa- 1 raMMa-u31y4eHMsl, U30TOIIbI, sIepHAsi SJHEPTEeTUKA;

pa3ianyath SIBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE MaJeHUEe Tell,
PaBHOMEPHOE JBMKEHHUE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TE€J, PEAKTHUBHOE
IBUKEHHE, KOJIeOaTEeIbHOE IBIKEHUE (3aTyXaloIIKe U BBIHYK/ICHHbIE KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JBIJKEHUE, OTpPaKCHHE  3ByKa, IPSMOJIMHENHOE
pacupoCTpaHEHUE, OTPAKEHHWE M NPEJIOMJIEHUE CBETa, II0JHOE BHYTPEHHEE
OTpakKEHHE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CJIOKEHUE CIEKTPAIBHBIX
LBETOB, JUCIEPCUSl CBETA, E€CTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HHUKHOBEHHUE
JUHENYaTOro CHEeKTpa M3JIy4eHHs) MO OMHCAHUIO0 MX XapaKTEpPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (PU3NUECKHUX SBICHUHA B OKPYKaIOIIEM
Mupe (B TOM uwucie (U3MYECKUE SIBIICHUS B NPHUPOJE: MNPUIUBBI U OTIIMBBI,
nBkeHue r1aHeT COJHEYHOW CHCTEMbl, PEAaKTHMBHOE JIBMDKEHHE >KHBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKUE
BOJIHBI, IIyHaMHU, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE, OUOIOTHYECKOE
AeficTBUE BUAMMOIO, YIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIyYEHHUH,
€CTECTBEHHBI PaJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, pPaTUOAKTUBHOE
M3JIy4eHHE TMPUPOJHBIX MHUHEPAJOB, ACHCTBUE pPATMOAKTUBHBIX H3IYyYEHUH Ha
OpraHM3M YeJIOBeKa), MpU 3TOM MEPEBOAUTh MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONMKCHIBATh HU3YYEHHbIE CBOMCTBA Ted M (PU3MYECKUE SIBICHHS, HCIOJIb3Ys
(¢u3nueckue BENMYMHBI (CpeAHsi W MIHOBEHHas CKOPOCTh Teda IpH
HEpPaBHOMEPHOM JIB’KEHUH, YCKOPEHHE, epEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHUs, CUJla YNPYrocTH, CUJIa TSHKECTH, YCKOpPEHHE CBOOOJHOIO IMaJeHUs,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIIMAJIbHASI DHEpPrusi Teja, MOJHATOIO HaJl [OBEPXHOCTHIO  3€MJIH,
NOTEHIIMAJIbHASI JHEPIUsl CXKATOM NPYXKUHBI, KUHETHYECKas HHEPrus, IOJHAS
MeXaHW4YecKasl SHeprusi, MEepHOJ U 4acToTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCThb CBETA, MOKA3aTElb IMPEJIOMIIEHUS CpPEIbl), MPHU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMBIX BEJIMYUH,
0003HAauUeHUs W E€AUHUIB (QU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHUS WM IPOIECCHI, HCIOIL3YS
3aKOH COXpaHEHUsl DSHEPruHM, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI
CYNEpIO3UIIMA CWJI, TPUHIMI OTHOCUTEIbHOCTH ['anmuiesi, 3axkoHbl HpioTOHA,
3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIICHUSI CBETA, 3aKOHbI
COXpPaHEHUS 3apsAI0BOIO MU MACCOBOTO YMCEN MPH SJICPHBIX PEAKIUAX, TPU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE TPOIECChl U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUUUHHO--
CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YCHHBIX CBOWCTBA (DU3MYECKUX SIBICHUM, (HU3MUYECKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3adaud (OMMpaArOIIUMEecs Ha CUCTeMy U3 2—3 ypaBHEHUM),
WCTIOJNB3YSl 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIONINE (PU3HMUECKHE BEIMYUHBI: HA OCHOBE
aHajM3a YCIIOBUSI 3aJ]au 3aMKUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIIUE
WM U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI M (POPMYJIbl, HEOOXOAUMBIC IS
peleHus, MPOBOAUTh PACUYETHl U OLICHUBATH PEATUCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETUYUHBI;

pacro3HaBaTth MPOOJIEMbI, KOTOPbIE€ MOKHO PEHIUTh MPU MOMOIIM (HU3UYECKUX
METOZOB, HCIOJIb3ysl ONHCAHUE MCCIEAOBAaHUSA, BBIIACIATH IPOBEPSIEMOE
NPEANOJIOKEHNE, OLICHUBATh MPABUIbHOCTh MOPSIKA MPOBEICHUS UCCIIEIOBAHMS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YJIbTATHI HAOIIOACHHUIN U OMBITOB;
MPOBOAUTEL OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SIBICHUN WU (PU3MIECKUX
CBOMCTB TeJ (M3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS! DHEPIuH,
3aBUCUMOCTh Tepuoja KojaeOaHuil MPY>KWHHOTO MasiTHUKA OT MAacChl Ipy3a u
KECTKOCTU TIPY)KUHBI U HE3aBUCUMOCTh OT AaMIUIUTYABl MaJlbIX KOJIeOaHUH,
MPSIMOJIMHEMHOE PAcIpOCTPAHEHHUE CBETA, Pa3JIOKEHUE OEoro CBeTa B CHEKTP,
M3yUYCHHE CBOMCTB M300pa)K€HUsI B TUIOCKOM 3€pKalie U CBOMCTB H300paKeHUS
npeaMera B coOuparoleid JiMH3e, HAOMI0JICHUE CIUIOMIHBIX U JIMHEHYaThIX
CIEKTPOB HMB3JIYYCHHS): CAMOCTOATEIBHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000py/TI0BaHMs, ONTUCHIBATEH X0/ OTBITA U €r0 Pe3ybTaThl, (POPMYyIUPOBATH
BBIBOJIBL

MPOBOJUTH MPU HEOOXOAUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUM, ONpeAeIisis cpeaHee
3HAUYCHHUE W3MEPSIeMON BENWYUHBI ((DOKYCHOE pacCTOSTHHUE COOMPAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);
MPOBOJIUTh  HWCCJIEAOBAHME  3aBUCUMOCTEH  (MBMYECKUX  BEJIMYMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTh IYTH OT BpPEMEHHU IIpHU



PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadyalbHOW CKOpPOCTH, MEepHoAa KoJeOaHuid
MaTeMaTUYECKOro0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa
OT yrja MaJeHWs M yrja NOpeIoOMIEHUs OT yrja MaJeHUs): IJIaHUPOBATh
UCCIIEJIOBAaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
[OJyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOJIUL U TpauKOB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM HCCIIEOBAHUS;

MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3NYECKUX BEIMYMH (CPEeAHSAS CKOPOCTh U
YCKOpEHHUE Tejla NpPU PAaBHOYCKOPEHHOM JBM)KEHHMH, YCKOpEHHE CBOOOJHOIO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(P(UIMEHT TPEHUS  CKOJIbKEHUS,
MEXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa M Iepuoj  KosieOaHui
MaTe€MaTUYECKOr0 W MPY>KMHHOTO MAasATHHKOB, ONTHYECKas CHJIa coOMparomen
JUH3bI,  PAAMOAKTUBHBIN  (OH):  TMIAHUPOBATH  HU3MEPEHHs,  COOUpaTh
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY Y BBIIOJHATD U3MEPEHMUS, CIIEYsI TIPEITIOKEHHON
MHCTPYKIUH, BBIYUCIATH 3HAYCHHE BEJIMYMHBI U aAHAJIU3UPOBATH IOJyYECHHBIE
pe3yJabTaThl ¢ YYETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHHN;

coONI0aTh MpaBHJIa TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU M3YyUYEHHBIX (PU3MUECKUX MOJENel: MaTepralibHas
TOUKa, a0COJIIOTHO TBEPAOE TEJIO, TOUCUHBII NCTOUHUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHETapHAasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;
XapaKTEepHU30BaTh NPHUHIMIBI JEHCTBUA H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM Ha HMX ONUcCaHus (B TOM 4YHUCIE: CHUIAOMETP, HaTYUKH
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHHMs, PAKEeTa, 3XOJIOT, OYKH, IEPUCKOII,
(oroanmapaT, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
BunibcoHa), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUM U
HE00XoanMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MpHU
peleHn y4eOHO--TTPaKTUYECKUX 3aJlad, ONTUYECKUE CXEMbl IJisi MOCTPOEHUs
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparomieit JTMH3E;

MPUBOAUTH TNPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIOJb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEJIHEBHOM XM3HU JJIs 00€CIIeUeHMUsI
0e30macHOCTH TIpU OOpaIieHuu ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3J0pOBbS W COONIOACHUS HOPM 3KOJOTUYECKOrOo TOBEACHHUS B
OKpYIKarolIEn Cpee;

OCYIIECTBIISATh TMOUCK HH(pOpManmu (u3nYecKoro conepkanus B HWHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYS TOUCKOBBIIN 3allpoc, HAXOIUTh IyTHU OIpPEaeIeHUs
JOCTOBEPHOCTH IMOJyY€HHOM HH(OpPMalMM HAa OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENbHBIX UCTOYHUKOB;



WCIIONIb30BaTh TPU BBIMOJHEHUHM YYE€OHBIX 3aJaHU  HAyYHO--TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIPaBOYHBbIE MaTepUaibl, PeCypChl CETH
WNuTtepHer, BianeTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE MHCHbMEHHBIE U YCTHbIE COOOILIECHUS Ha OCHOBE
nH(GOpPMaILlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COAEpKaHUs, MyOJTUIHO
MPEACTABIIATh PE3YNbTaThl NPOEKTHOW WIIM HCCIEN0BATENBCKONW JESITEIbHOCTH,
IIPU 3TOM I'PaMOTHO MCIOJIb30BAaTh U3yYEHHbBI NOHATUWHBIN anmnapaT U3y4aeMoro
paznena (U3MKM UM COMPOBOXKAATH BBICTYIJICHWE TMpE3CHTAlMe ¢ y4EéToM
0COOEHHOCTEN ayJTuTOpUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Hpaxktnue /[Hara uudpoBbIie
n/n Tema ypoka Bcero Korrrpoabi CKI:/Ie u3ydyeHusi oOpa3oBaTesIbHbIE
ble paboThI
padoThbI pecypchl

1 ®u3nka — Hayka o npupozne. SJABneHus 1
PUPO/IbI

2 dusnueckue IBICHUS

3 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE 1
VYpok-uccinenosanue "M3mepenne

4 TEMIIepaTyphl IIPHU MOMOIIH KHJIKOCTHOTO 1 1
TEPMOMETpA U AaTYMKaA TemMrepaTypsl”

5 MeTtobl HaydyHOTO NO3HaHUs. Onucanue 1 bubnuoreka [IOK
(bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJIEeTEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

5 JAJIBHOCTB MOJETA NIapuKa, MyIEHHOTO 1 1
TOPU30HTANIBHO, TEM O0JIblIe, YeM Ooble
BbICOTA ITycKa"

7 Ctpoenue BemecTBa. OMNbITHI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHHe yacTUll BellecTBa 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO 1 1
HAOJII0JIEHUIO TETIOBOTO PaCIIUPEHUS Ta30B»

10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1

11 Oco0EHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI. bu6mmoreka [IOK



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

O06o6mienue no pazneny «llepBoHadanbHbIe
CBEIICHUS O CTPOCHHH BEIICCTBA»

https://m.edsoo.ru/ff0a0378

Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1

bu6mmoreka [IOK

12 HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnnoreka [HOK
13 Ckopocts. EAuMHLL CKOpoCTH https://m.edsogru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnnorexa [HOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru /£1020¢10
16 [TnoTHOCTH BemiecTBa. Pacuer Macchl u o0beMa bubmuorexa [JOK
T€JA IO €ro IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1' pabota «Onpenenenue
IUIOTHOCTH TBEPJOTO Tea
18 Pemenne 3agau mo teme "IL1OTHOCTH bu6mmoreka [IOK
BeniecTa” https://m.edsoo.ru/ff0al23c
19 Cua Kak XapaKkTepHUCTHKA B3aNMOACHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (edopmariun)
NPYKUHBI OT IPUII0KESHHOU CHITBI»
21 [[“IBnenue TsroteHus. Cuia TSKeCcTH
CBs13b MEX1y CHIION TSKECTH M Maccoil Tena.
22 Bec tema. Pemenue 3aga4g o teme "Cuita bubnnorexa [IOK
. https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubnuorexa [IOK
Du3nyecKue XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cui. Jlunamomerp bubmuoreka [IOK
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https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CiioxeHue AByX CUJI, HAIPABIEHHBIX 110 OJTHON bubnmoreka [JOK
npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3aau no reme "PaBHonelicTByroMIAs
cun”

28 Cwiia TpeHus u e€ BuAbl. TpeHue B Ipupoe U bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuorexa [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PABHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I"paduueckoe nzodpakenne cuiny, «CHIIb, bubmmorexa [JOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOMIAS CUID)
KonTponbhas paboTa mo remam:
39 «Mexannueckoe IBIKEeHHE, «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
nu3zo0paxenue cuiny, «CUib»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubnmnoreka [JOK
YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a bu6mmorexa [IOK
0T 00BbEMa, TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBneHus TBEPABIMU TEIIAMH, bubnmoreka [JOK

JKUIKOCTSIMHU U razaMu. 3akoH Ilackana

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B ®UJIKOCTHU U T'a3e, BRI3BAHHOE bubnmoreka [JOK
JIEMCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmatompecs cocyn! https://m.edsoo.ru/ff0a2970
39 I . bu6mmoreka [IOK
HAPABIIMACCIHHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
ATMocdepa 3emMiu U IPUIHUHBI €€ bubnuorexa [JOK
41
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmocepuoe pasienue https://m.edsoo.ru/ff0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubnuotexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnmnorexa [JOK
BBICOTBI HaJ| YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ATmocdepHoe AaBiIeHHE bubnnoreka [JOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
napieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B bubnmnoreka [JOK
HUX TeJIo. ApXUMeI0Ba CUIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
. aboparop pv P A - bubmmorexa [JOK
BRITATIKHBATONICH CHITBL, ISHCTBYIOTIC https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B KUJKOCThH)
49 JlaGopaTopHas paboTa 1o Teme bubnnoreka [HOK

((I/ICC.HGI[OBEIHI/IC 3aBUCHMMOCTH BE€Ca TCJIa B

https://m.edsoo.ru/ff0a3514
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BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
YacTu Teja»

50 [TnaBanue Ten bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpynpoBanue
o1 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeeneHue e€ rpy30nobEMHOCTH"
Pemienue 3ama4 mo remam: «IlnaBaHue cyaoB.
52 BosnyxormiaBanuey, «JlaBieHue TBEpIbIX TEI bubmmorexa [JOK
yx . ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 KontponbHas padora mo teme «JlaBneHue
TBEPJIBIX TEJI, KHUJIKOCTCH 1 ra30B»
bu6mmoreka [IOK
54 Mexannueckas paboTa
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 MomHocts. EquHuIb MOITHOCTH
B AHHAT B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHUBaeMO MpHU MOIBEME M0 JIeCTHUIIE"
57 IIpocTsie Mexann3mel. Peryar. PaBHOBecue cui
Ha phlyare
Pervaru B TexHUKe, OBITY U TIPUPOJIE.
58 JlaboparopHas paboTa «};/Iccnpe I())BaHI/Ie 0.5 bubmmorexa [JOK
p . pHai p a ' https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS PhIYara
59 Pemenue 3agau no reme «Y ciaoBust bubnmnoreka [JOK
paBHOBECHUS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro neicTpust
60 Mexanu3ma. Jlaboparopnas pabota 0.5

«M3mepenne KII/[ HaKI0HHOM MIIOCKOCTH»



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61 Pemnrenne 3amau mo reme "Pabora, MOIITHOCTD, 1 bubmuorexa [JOK
KIIAa" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas 3neprus. Kunernueckas u bubnnoreka [HOK
62 1
MOTEHLAIbHAs SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMYECKOW IHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEPUMEHTAJILHOE OIPECIICHHUE
64 M3MEHEHUSI KHHETUYECKON U MTOTEHIHAIbHOMN 1 1
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0 HAKIOHHOMN
IJIOCKOCTH"
65 Kontponbnas pabota no teme «Pabota u 1
MOIIIHOCTb. DHEPI U
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnnoreka [JOK
"MexaHndeckoe IBHKeHHE" https://m.edsoo.ru/ff0a4ee6
67 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"Pabora. MomHoCcTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero f::e”p(mb IKIpI[)ea me fllsyqe}mﬂ :)lﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecypcnl
OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPOTO, )KUIKOTO M Tra3000pa3HOTO 1 bubnunoreka LIOK
COCTOSIHHH BEIIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa Ha OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KNHETUYECKON TEOPUH
bubnmnorexa [JOK
5) Kpucrannnueckue u amop¢Hble Tena 1 https://m.edso:)_.[ru/ff0a5800
6 CmaunBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE 1 bubmuorteka [IOK
HAaTSKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupenue u cxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTHIO 1
TETUIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sneprus. CriocoObl H3MEHEHHS 1 bu6muoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bu6muoreka [JOK
10 Brst Tertoniepeaa L https://m.edsogru/ff0a6412
11 VYpok-koudepennus "IlpakTuueckoe 1 1 bubnuorexa [JOK
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HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHUasioB B IEJISIX dHEProcoOepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonnuecTtBo TEIoThL. Y aenbHasd TEINIOEMKOCTD buGnuorexa [IOK
) https://m.edso0.ru/ff0a6976
13 YpaBHeH#He TeroBoro 6ananca. TermmooOMeH 1 bubnmnoreka HOK
TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota "VccienoBaHue siBICHUS
14 TEIUI00OMEHA IIPU CMENMIMBAHUU XOJIOHON U bubnnorexa [JOK
N " P 8 https://m.edsoo.ru/ff0a6a98
TOpsTYei BOIBI
Pacuer xonuuecTBa TEMIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHus Teja M BBIICIIEMOTO UM IIPH
OXJIAKICHUU
16 JlaboparopHas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIIOEMKOCTH BelecTBa"” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUINBA. Y IeJIbHAs TEINIOTAa CTOPAHUS bubnmorexa IOK
P e p https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpAEBAHNE KPUCTAIIMUYECKUX TEJl. bubmuoreka [IOK
VY nenpHAs TEINIOTA IIJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JIaGoparopHas pabota "OnpezaeneHue yaeabHON bubmuorexa [IOK
TEIUIOTHI ILIAaBJIEHU JIpaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa LIOK
20 ITapooOpa3oBanue u koHaeHcanus. Mcrapenne
pOOLP a & p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U
21 KOHIEHCAlIMH. 3aBUCUMOCTEb TEMIIEPATYPhI KUIIEHUS bubnnorexa [JOK
' patyp https://m.edsoo.ru/ff0a786¢c
0T aTMOoc(epHOTO TaBICHUS
Bnaxsocts Bo3ayxa. JJaboparopHas padora
" v P . PHALP bubnuoreka [JOK
22 OrnpezenieHre OTHOCUTENIbHON BIIAXKHOCTH

BO3ayXa"

https://m.edsoo.ru/ff0a7628
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Pemenue 3aga4d Ha OIMPCACIICHUC BJIAXXKHOCTU

23
BO3/lyXa
[TpuHIHITB pabOTHI TEIIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
cropaHus
o5 KIIJI rermoBoro auratefis. TemnaoBbie IBUTAaTEIIN bub6nmoreka [IOK
Y 3allIATa OKPYKAIOIIEH cpe/ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHUsI U MIPEBPAICHHs SHEPTUHU B
TEIUIOBBIX Ipolieccax
[loaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
27 "TeruioBble siBiieHUs. MI3MeHeHune arperaTHbIx bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BellleCTBa
28 Kontponbnas padota mo teme "TermoBbie siBICHUS. bubnnoreka [JOK
N3menenune arperaTHbIX COCTOSIHU BerecTa' https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. [[Ba posia aneKTpuiIecKux
3aps/10B
30 VYpok-uccrnenoBanue "IIEKTpU3AIMS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
. bubmuoreka [{OK
31 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona https://m.edsoo.ru/ff0ag7ed
Onektprueckoe nose. HarpsxeHHOCTh
32 aneKTpruecKoro nois. [IpuHIMN cyrnepno3unuu bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUIECKUX TOJIEH
33 Hocutenu snekrpuyueckux 3apsioB. DIeMEHTapHBIN
3apsan. CtpoeHue aToma
34 [IpoBOHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS bu6muoreka [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mpuMeHEHNE CBONCTB but6mmoreka [IOK
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QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

36 DIJIEKTPUUYECKUH TOK, YCIOBUS €0 CYIIECTBOBAHUS. bubnmnoreka HOK
HcTOYHMKH 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS SJEKTPUIECKOTO TOKA bubmorexa LOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JleicTBUE ANEKTPUUECKOTO 1
T0JI HA TIPOBOJIHUKH U JUAIIEKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAILIAX, )KUJIKOCTAX U bubmmoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 bubmmoreka [JOK
peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaboparopHast pabota "M3mepenue n 0.5 bubmorexa LOK
| https://m.edsoo.ru/ff0a9el14
pEryIupOBaHKe HAMPSHKCHUS
43 CornpoTHBIICHHE POBOAHHUKA. Y ACIBHOE bubnnorexa [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabota "3aBUCUMOCTh
44 3IEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT 1 bubnmnorexa [JOK
€ro JJIMHBL, IJIOMIAJAH OIEPEYHOr0 CEYEHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSDKEHUSI. 3aKOH bu6muoreka [JOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "HcciaenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UJYIIETO YEPE3 PE3UCTOD, 1 bubnuoteka [JOK
OT CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS Ha https://m.edsoo.ru/ff0aa04e
pesuctope"
47 [TocnenoBarensHOE M MApaAICIIBHOE COCTMHCHUS
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MPOBOJHUKOB

JlabopaTtopHas padora "l[IpoBepka npaBuiia

48 CJIOXKEHUS HANPSHKEHUN MTPU TOCIIEI0BATEILHOM bubmmorexa [JOK
P P " A https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
JlaGopaTopHas pabota "IIpoBepka nmpaBuiia st
49 CHJIBI TOKA MIPH MapajljieIbHOM COEAMHEHUN bubmmorexa [JOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pewrenue 3amau Ha npumeHeHue 3akona Oma s bubmmoreka [JOK
Pa3IMYHOTO COEAUHEHMS TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnoreka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaboparopHas pabdota "Onpenenenue paboThl U bubnnorexa [JOK
MOIITHOCTH 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE 1EeTH U MOTpeduTenu
53 ANEeKTpUYecKoi sHepruu B ObITy. KopoTkoe brbmmorexa LTOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka k KOHTPOJILHOM paboTe MO TEMe
54 "DrekTpuueckue 3apsabl. 3apsHKeHHbBIE Tela U UX bubmuoreka [IOK
B3auMOAEUCTBUSA. [IOCTOSHHBINA AIEKTPUIECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTponbHas pabota no Teme "DneKkTpuueckue
55 3apsabl. 3apsHKEHHBIE Tela U UX B3aUMOIEHCTBUS bubnnorexa [IOK
P ' pu . " A ' https://m.edsoo.ru/ff0abea8
[TocTOSTHHBIN 2NEKTPUUECKUIA TOK
56 [TocTosiHHBIE MATHUTHI, KX B3aUMOJCHCTBHE
Ypoxk-uccienopanue "M3ydenue nosiei bubnuoteka [JOK
57 "
IMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe nojie. MarHuTHOE 1oJie 3eMIIH U €r0 bubmuorexa [{OK

3HAYCHUEC JIA )KM3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba
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59 OmnbIiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO 1 bubmmoreka [JOK
TOKa MarHuTHOE MoJje KaTylmKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d?
[TpuMeHeHHe IEKTPOMArHUTOB B TEXHHKE. Bu6miorexa LIOK
" .
60 JlaboparopHas pabota "M3ydenue I[GI/ICTB'I'/ISI 1 0.5 https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS HA TIPOBOJAHUK C TOKOM
DneKTpoABUTaTENb NOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoBUrareneii B
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JIaGoparopnas pabota "KoHcTpyrnpoBaHnue u
M3y4eHHEe paboTHI AJIEKTpOIBHTATEIIS"
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenna
Onexrporereparop. CriocoObl MOTyYSHUS
63 ANEKTPUYECKON dHEPIUU. DJIEKTPOCTAHLIUN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME 1
"JJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"
65 KonrtponbHas pabota no teme "DiaekTpudeckue u 1 bubmuorteka [IOK
MarHuTHBIE sIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme 1 bu6muoreka [JOK
"TennoBsie siBIeHUS" https://m.edsoo.ru/ffO0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bu6muoreka [JOK
"I[ToCTOSTHHBIN 3JIEKTPUUYECKHUM TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHsbIe siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 MexaHnnueckoe ABMKeHUEe. MaTepuaibHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXaHUYECKOTO IBHMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHMHENHOE NBUKEHHE 1 bubnmorexa LHOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh
[IpsimonuHetHOE paBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOTUHEIHOTO
6 paBHOYCKOpeHHOTO ABMKeHUs. ['padpuk 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) TCJ'I;.) npu aBHOpCI(O €HHOM 1 1 bubmorexa HOK
YEROP PP . YEKOP | https://m.edsoo.ru/ff0adb18
IBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH
8 Co6OoxHoe maaenue tea. Onertel [anunes 1
PaBHOMEpHOE JBIKEHUE TIO OKPYKHOCTH.
9 [lepnon u yacrora oopamenust. JInueitnas 1 bubnnorexa [IOK
P P ' https://m.edsoo.ru/ff0ae176
1 yTJI0Basi CKOPOCTH
10 [leHTpOoCcTpeMUTETHHOE YCKOPEHUE 1
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bubmuorexa [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
Bropoii 3akon HeroToHa. bubnmoreka [JOK
12 .
PaBHopelicTByOIIAsA criia https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnunoreka [HOK
CUll https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnoreka [JOK
Hbrorona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . r
Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
17 JlabopaTtopHast pabota «OrnpeneneHue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpetis https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
1 P
9 emieHue 3aaa4d 1mo teme «Cusa TpeHus» httos://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
20
K03 duIIMeHTa TPEHUS CKOJIbXKEHHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3aKoHbI bubmuorexa [JOK
Herorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ffOafb8e
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO bubmmorexa LIOK
' P s https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenmus "JIBuxeHue Ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA

(Conmueunas cuctema). ['amaktuku"
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24 Pemenue 3agau mo teme "Cuina TSOHKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOTIO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
[IepBas kocMu4eckasi CKOpOCTb. bubnuoreka [IOK

25
HeBecomocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUanbHON TOUKH.

26 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnunoreka [HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIleHus

27 MowmeHT cuibl. LleHTp TshkecTH

28 Pemenue 3aga4 mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo

29 TeMe "MexaHnuecKoe JIBKEHUE bubmmorexa [JOK

. "H ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbHas pabota mo Teme
30 "MGXIZ.HI/IHGCK(I;)C BIKEHUE bubmmorexa [OK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nwmnynbe Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P yiRea. TPy https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMoieicTBUE
Pemenne 3agau mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHdpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

bu6mmorexa [IOK
34 M 0
CRAMIACCkad pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnnoreka [HOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0db8
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JlaboparopHas pabota «Onpenenenue
paboThI CHITBI TPEHHS TTPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPrus
Kunernueckas sueprus. Teopema o bubnnoreka [JOK
38 .
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas pabora «M3yyeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnuotexa [JOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U Ipy>KMHHBINA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa HOK
pHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [TpeBpareHre SHEPTUU TIPH MEXAHUIECKUX
KOJICOaHMAX
JlaGopaTtopHas pabota «OrnpeneneHue
46 qaCTopTLI Hpne Ifo a Kone6ai1§71 bubmorexa HOK
PHOA https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasTHUKA»
JlaGopaTtopHas paborta «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC noja If)oneé)aﬂnﬁ rpysa bubmorexa HOK
pHoA pPy3a, https://m.edsoo.ru/ff0b197a
MOJABEIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanunueckue BojiHbl. CBOMCTBa bubnmoreka [JOK
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MCXaHHUYCCKUX BOJIH. HpOI[OJIBHHe u
IOIIEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ff0b21fe

VYpok-koupepenuus "MexaHHueCKue

49 BOJIHBI B TBEPOM Telie. CelicMuueckue
BOJIHBI"
50 3Byk. PactipocTpaHeHue u oTpaskeHue
3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
uH(pa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
54 TeMe "3aKoHbI COXpaHEeHUs1. MexaHndyeckue bubmmorexa [OK
https://m.edsoo.ru/ff0b25f0
Kosie0aHus U BOJTHBI"
KontponbHas padota o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue Kojie0aHus u
BOJIHBI"
DNeKTPOMarHuTHOE TOoJe. bubnuorexa [IOK
56
DIIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenus "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnorexka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3H"
59 VYpok-uccnenopanue "M3yueHue CBONCTB bubnmoreka [JOK

OJICKTPOMAriMuTHBIX BOJIH C ITIOMOIIIBIO

https://m.edsoo.ru/ff0b2c6c
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MoOuIpHOTO TenedoHna"

Pemrenne 3a1a4 Ha onpeaACIICHUE YaCTOTEI U

60
JUINHBI BHGKTPOMaFHHTHOﬁ BOJIHBI
DJIeKTpOMarduTHas IpUpPoIa CBETA.
61 Cko OI()JTB CBeTa BOJ‘IEO]]:HG CBOICTBA buGnnorexa LIOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTpaneHnue csera. 3arMenuss CoHIa bubnmorexa LHOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
u Jlynsl
3aKOH OTpa)XCHUsI CBeTa. 3epKaJa.
63 Pemenne 3a1a4 Ha IpUMEHEHNUE 3aKOHA bubmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
OTpPaKCHHSI CBETA
64 [Tpenomnenue cBera. 3aKOH PEIIOMIICHUS bu6mmoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTPEHHEE OTPAKEHHE CBETA.
65 I/Icnonb30BZIT{II)/Ie nonHofo BHYTPEHHETO bubmmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHs Ha
rpaHuLe "BO31yX-CTeKI0""
VYpoxk-koupepennus "Hcnonp3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3L"
bu6mmorexa [IOK
68 JIunsel. Onruueckas cuiia JTUH3bI
https://m.edsoo.ru/ffOb3f2c
" Bbubanorexa [IOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX 1

https://m.edsoo.ru/ffOb444a
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JlaboparopHas padota "OnpeneneHue

70 (OKYCHOTO pacCTOSIHUSI U ONITUYCCKOM bubmmorexa [IOK
YCHOTO pacetos ) https://m.eds00.ru/f0b4206
CHUJIBI COOMPAIOIIEH JIMH3BI
7 Ypok-koH(pepenmus "OnTudeckue bubnunoreka [HOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTrl 3peHusl.
Kax coxpanuts 3penue"
Paznoxxenue 6emnoro cBeta B CIIEKTp.
74 OnebiTel HetoToHa. Croxxenue bubmmorexa LOK
' https://m.edsoo.ru/ffoc0f4c
CHEKTpaJIbHBIX I[BETOB. [lucnepcus ceTa
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pasIoKeHUIo 0eI0ro cBeTa B CIEeKTp U bubnnoreka [JOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBETA: IUCTIEPCHs], UHTEPPEPEHITUS U
mudpaxus"
77 OmneiTer Pe3epdopia u muranerapHas bubnmoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue v MOrJonieHrue CBeTa aTOMOM. bu6mmorexa [IOK
KBanTe1. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
80
VCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnnorexa LIOK

https://m.edsoo.ru/ff0c1672
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Crpoenue atomHoro siapa. Hykinonnas

bubmuoreka [JOK

82 MOJIETIb https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl httos://m.edsoo.ru/ffoclald
84 Pemenue 3agau nmo teme: "PaguoakTuBHBIC bubmuorexa [JOK
npeBpauieHus " https://m.edsoo.ru/ffOcib4a
85 [Tepuon nmomypacnana
VYpok-koH(pepennus "PaguoakTuBHbIC
86 I/IS‘I}’HCHI/I}? BpHpI/IpO,ZLe, MEIHUIINHE, bubnmorexa LHOK
| https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsI0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3U aTOMHBIX saep. CBs3b bubnnoreka [JOK
MaccChl U DHEPrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "fAnepHeie
peakuun"
Peakiiuu cuHTE3a M IeTIEHUS sEp. bubnnorexa [JOK
90 "
Ucrounuku sueprun CosHIa U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paguOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIEC OpPraHU3MBbI"
[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo
92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbhas pabota no teme
93 "JIeKTPOMAarHUTHOE TIOJIE.

DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
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sBieHus"”

94 [ToBTOpenue, 0600meHNE. JlTabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600eHNE. Permenue

95 ACUYCTHBIX U KAYeCTBECHHBIX 3a/a4 110 TeME 1 bubmorexa OK
ﬁ) " 8 https://m.edso0.ru/ff0c2572

TennoBsie Mporecchl
[ToBTopenue, 0600menue. Pemenne

96 ACUYCTHBIX U KAYeCTBECHHBIX 3a/1a4 110 TEME 1 bubmorexa [JOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”

[ToBTopenue, 0600menue. Permenne
bubmuorexa [JOK
97 pacUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHOBOK"

08 [ToBTOpenwue, 0600eHNe. JlabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsl o Kypey "CBeToBbIe siBIeHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o6o6meHue. Pabora ¢

99 TeKCTallz\)/II/I 10 TEME {-'I;)aKOHLI COXpaHECHUS B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKe

100 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnnorexka [JOK
TekcTaMu 110 TeMe "Kojebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenwue, 0600meHue. Pabora ¢ 1 bubmuorexa [JOK
TekcTamMu 110 TemMe "CBETOBEIC SIBICHHS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 8 kinacc/ [eppimkua A.B., OGIECTBO C OTpaHHYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

Mapon A. E. COOpHUK KaueCTBEHHBIX 3a/1a4 1o (pusuke: aus 7-9 ki

oO1eo0pazoBar. yupexaenuil.- M.: IIpocsemienue, 2006.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 'opmosa JI.A. HerpaguuinoHHbIE ypOKH, BHEYPOUHBIE MEPOIIPUATHS 110
¢usuke: 7-11 xknaccel. — M.:BAKO, 2006. — (Mactepckas yauTes)

2. BHeknaccHas padota no ¢usuke/ aBT. — coct. B.I1.Cunnukus,
O.I1.Cunnukuna. Caparos: Jluueii, 2002.

3. ®u3ukKa. : nIoypouHble miaHsl 1o yueOHuky A.B. II€prpiikuna / aBT.-coCT.

B.A. IlleBuioB.- Boarorpana:Yuutens, 2005.



HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

www.drofa.ru www.sch2000.ru www.ege.moipkro.ru www.fipi.ru

ege.edu.ru www.mioo.ru www.1september.ru www.allmath.ru www.uztest.ru

http://schools.techno.ru/tech/index.html http://school-collection.edu.ru/
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