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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yuebHoro npeamera «Ousnka.

CopepxaHue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AIMIO H3YYCHHS
(¢u3nKu Ha NeATENbHOCTHOM OcHOBe. B mporpamMme mno (u3uKe YYUTBIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuu tpedosannii ®I'OC OO0 «
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM oOyueHHs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMsI.

[Iporpamma no gpu3uke ycTaHaBIMBAET pacHpeeieHrue yueOHOro Marepuania
1o rojgaM ooydeHus (Mo Kjaccam), MpejjiaraeT NpUMEPHYIO MOCJIEeI0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTMKE DPa3BUTHUS IMPEIAMETHOIO COJEP)KaHUSA U
yuéTe BO3paCTHBIX OCOOCHHOCTEH 00Yy4arOmUXCsl.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®du3zrKa SBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
OpPEIMETOB, MOCKOJBbKY (PU3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SIBJICHUW, M3y4yaeMbIX XHUMHEH, Ouoyioruer, actpoHoMuend u (HU3NYECKOU
reorpaguedf, BHOCUT BKJIaJ B  €CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
npenocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00yJarouxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEAINONaracT OBJIAJCHHE
CIEIYIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHMUS,

e OLIEHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIEI0BAHNUS;

e UWHTEPIPETHPOBATh  JIaHHBIE W  HCIIOIB30BaThb  HAy4YHBIC
JI0KA3aTeNbCTBA JIJIsl IOJTYYE€HUS BHIBOJIOB.

Hemn wu3yueHns (PU3NKK Ha YypPOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Konmenmum mnpenomaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHuzammsx Poccuiickoit ®Denepanuu, peanu3yroMUX
OCHOBHBIE  00111€00pa30BaTElIbHbIE MPOTPAMMBI,  YTBEPKIEHHON  pelIeHHEM



Komnernn Munucrtepcra npocseienus Poccuiickoit @enepanuu (poTokoa oT 3
nexabps 2019 r. Ne [1IK4BH).
Henu nzyyeHus: pu3nKu:

npuOOpEeTeHHe WHTEpeca W CTPEeMJICHHS OOydYarolmuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
WCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4CHUs
OCHOB CTPOCHHMSI MaTepuu U (hyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,
dbopMupoBaHHE TPEACTABICHUNA O PONU (U3UKH U1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayiuen
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, TOJrOTOBKA K
JaJbHEHTIIeMy 00yUEHHUIO B TOM HaIpaBJICHUH.

JlocTikeHue STUX Tenedl mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero o0OpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHUM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKMX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpuOOpETeHNE YMEHUI ONMUCHIBATh U OOBACHITH (U3UUYECKUE SBJICHUS C
UCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHUE METOJOB pEIICHHS NPOCTEUIINX PacyETHBIX 3aJad ¢
UCIIO0JIb30BaHUEM buzmaecknx MOJIeTIeH, TBOPYECKUX u
MIPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaAOJI0aTh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OMNBITHI,
nabopaTopHble  pabOThl M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
MCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHpOpMaIuend (PU3NUECKOro CoaepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHUKEHUSAX (U3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NH(POPMAIINH;

3HAKOMCTBO €O cpepamu npodeccuoHaIbHON AEeSTENbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3NUECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 Kiacce — 68 4yacoB (2 yaca B HeZleN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 gaca B HeZEto).

[Ipennaraemsiii B mporpamMMe no ¢u3MKe MepedeHb J1adopaTOpHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP MPOBEACHMUS



7a00paToOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYaJbHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, CINMCcKa SKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeiaraéMblX B pamMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMEHa M0 (U3HKE.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOLIIEro MUpPa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. OU3NUECKUE SABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BeMMUMHBL. M3mepeHue Qu3nyeckux BeluduH. DPuznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cuCTeMa eIMHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT MPHUPOAY.
EcTecTBeHHOHAY4YHBIM METOJ] TMO3HAHUsS: HAONIOAEHUE, MOCTAaHOBKA HAYYHOTO
BOIMPOCA, BBIIBYKEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BSICHEHHE
HabmogaemMoro sipneHus. Onucanue GU3NUecKux sIBICHUN ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpauuu.

1. MexaHHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSI.
2. ®usnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM H
U(GpPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue 1EHBI IEJIEHUS ITKAIbl U3MEPUTEITHLHOTO TIPUOOpAa.
2. M3mepeHue paccTOSHUN.
3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.
4. OnpeneneHue pa3MepoB MAJIbIX TEI.
5. M3Mepenue Ttemmeparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpaA H
JaTYMKa TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCThH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIILHO, TEM OOJIbllle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHHSI 0 CTPOEHHH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactun BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHS 4YacTUL[ C
Temrieparypoil. bpoyHoBckoe nBwkenue, auddysus. BzaumosnelicTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOBI.

Jemoncmpayuu.

1. HaGnroneHne OpoyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue — sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psloB (C  UCIOJb30BAHUEM

dotorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIKCHHSL.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHHU JIBUXKEHUSL.
SlBnenne wHepuuu. 3aKOH HMHEpUUH. B3auMOJenCcTBHE Ten Kak NMpUYMHA
U3MEHEHUS CKOPOCTHM JIBMKEHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Telna.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BEMa BeIecTRa.
Cwiia Kak xapakTepuCTHKa B3auMoAeucTBHs Tell. Cuiia ynpyroctd M 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIECHUE TITOTEHUS W CUJIa
TsokecTd. Cuia TsKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HAPaBJIEHHBIX MO OJHOM mpsiMoi. PaBHomelicTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKOs. TpeHue B MpUpo/ie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBIKEHHUS Tea.
2. M3mepeHue CKOPOCTH NPSAMOIMHENHOTO JBHKECHMUS.
3. HaOnronenue siBieHUs HHEPLIUH.
4. HaGmroneHue u3MeHEHUsl CKOPOCTHU MPU B3aUMOJIEUCTBUH TeJl.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Cno)keHue Cuil, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHEN CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbBITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCTH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



JaBnenne. CrnocoObl YMEHbBILIEHUSI U YBEIMYEHUS AaBieHus. JlaBiieHue rasa.
3aBHCHMOCTh JaBJIEHUS ra3za OoT o0bEéMa, Temmeparypbl. llepenada naBineHus
TBEPABIMU TeNlAMHU, KUIAKOCTAMU M Tazamu. 3akoH I[lackansa. IlneBmaTmueckue

MaIiHbI. 3aBUCUMOCTh JaBJIEHUS JXKUIKOCTH OT TiayOWHBI. I 'mapocraruyeckuit

napajgokc. Coobmaromiecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
Bo3AyIIHONW o0onouku 3emnu. OnbiTt Toppuuemin. M3mepenue atmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro aBJIE€HUsS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1is u3MepeHus aTMOCc(epHOro JaBICHHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha MOIPYyKEHHOE B HUX TeNO. BrITankusaromias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.

SN A T o
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3aBHCHMOCTB JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUAKOCTHIO U FA30M.

Coobmiaromuecs: Cocyabl.

I'mapaBnuyueckuit mpecc.

[IposiBnenue nercTBUsl aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTh
TeJa U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIONIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue 1uiaBaHus TeEN: IUIABAHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BeEca Tella B BOAE OT 00bEMA MOrPYKEHHOM B
XKUJKOCTh YaCTH TEJA.

OmnpeneneHne  BBITAIKMBAKOIIEH  CHJIBL, JCUCTBYIOLIEHM Ha  TEJo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJKOCTH, OT MaccChl TeJa.

OneITEl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTH BBITAJKHUBAIOLICH  CHUJIBL,
JCHUCTBYIOIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYHPOBAaHHME JIOAKH U
OIIpeZeNIeHUE €€ rPY30I10ABEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanunueckasi padota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. IlpuMeHeHwe TmpaBuUia paBHOBECHUS pbluara K OJIOKY.



«3omoroe mpaBwio» MexaHuku. KIIJI mpocteix Mexanm3moB. IIpoctsie
MEXAaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W NOTEHUMAJIbHAS JDHEPTHUS.
[IpeBpaiilieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOil. 3aKOH COXPaHEHUS
JSHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl MpOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimet.

1. Omnpenenenve pabOThl CUIBI TPEHHUS NPU PABHOMEPHOM JBIKEHUHU Tela

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pblyara.

3. HW3mepenue KII/] Hak1OHHOM IIIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyd. ONbIThI, MOATBEPKAAOLIUE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETHYECKOU TEOPHH.

Mopenu TBEPAOro, S>KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucrannmmueckue n amopdubie tena. OO0bsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKCHUM MOJIEKYJISIPHO-KNHETUYECKON TEOPHH.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCIUPEHUE U CKATHE.

Temnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCTHIO TEIIOBOI'O JBHKCHUS
gactull. BayTrpenHsss sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH SHEPIrumu:
TeIUIonepenada 151 COBEpLICHUE paboTHL. Buaer TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTYYEHHUE.

KonnuecTBo TeruioThl. YenbHas TEIUIOEMKOCTh BEIeCTBa. TerIooOMeH |
TEIUIOBOE paBHOBecHE. YpaBHEHHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABIICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYienpHas Ttemiiora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIlepaTypbl KUIEHUS OT arMocepHOro
JIaBJICHUSL.

BrnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPaHUSL.

[Tpunnmner pabotsl TeroBbiX asurarenei KIIJ[ TeruioBoro npuratens.
TeruioBbIe IBUTATENHN U 3aIIUTA OKPYKAIOIIECH CPEIIbI.

3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MNPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Habmonenne auddysum.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HarpeBaHMM WU
OXJIAXKICHUU.

[IpaBwiia u3mMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxIeHNe TIPU COBEPIICHUU PaOOTEHI.

HarpeBanue npu coBepiieHNN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHEeHUE TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBiIeHUs BO3IyXa B OaJJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPhI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruuM Tella B Pe3ysbTaTe
Terionepeaadyu U padboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPU CMEIIMBAHUU XOJIOAHOW U
ropsiyeu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  NIpHU
TEIJI000MEHE C HArPEThIM METALNTUYECKUM IIUIIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapeHUs.

Onpenenenrne OTHOCUTENBLHON BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpnesn 7. DinekTpuyeckrue 1 MArHUTHBIE SIBJICHMS.
OnekTtpuzauus Ten. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS

3apsPKCHHBIX TCJI OT BEJIMYKMHBI 3apA10B U paCCTOAHUA MCKIAY TCJ'IaMI/I).

Onektpudeckoe mosie. Hanpsok€HHOCTH 3iekTpudeckoro mnosisd. [lpunnmn
CYNEpHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).



Hocurenn smekTpuueckux 3apsiaoB. DJIIEMEHTAPHBIA JJIEKTPUYECKUM 3apsil.
Crtpoenne aroma. I[IpoBOIHMKM W  JUINEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIECKTPHUUECKOIO TOKA.
MCTOYHMKHM TMOCTOSIHHOTO TOKa. JIEMCTBHS SIIEKTPUUECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uend. [locimenmoBarenbHOE W MAPAIIENBHOE  COSAMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DNeKTpUIeCcKre IeNu U MOTPEOUTETN dIEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHble ~ MarHuThl.  B3aumonmencTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAY€HUE I KU3HU Ha 3eMlle.
OnbiT  Opcrena. MaruuTHoe 1oJ€  3JEKTpuueckoro Toka. IIlpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOI'O TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUraTENIb MOCTOSSHHOIO TOKa. MCrHosib30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CrniocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3aLUs TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsAI0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TElL.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsJI0B.
[IpoBOIHUKY U JUATEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKM TOCTOSHHOTO TOKA.
JIeHCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepeHnune 3JIeKTPUYECKOro HApsKEHUS BOJIBTMETPOM.
. PeocTat u Mara3uH COpOTUBIICHUH.
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. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MarHuTOB.
. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3aC/ICHUA IIOJIIOCOB Maruura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre€ MarHUTHBIX MOJENA MOCTOSIHHBIX MArHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO TIOJI HA MPOBOAHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITl 1O HAONIOACHUIO DJEKTPU3ALMK Tel HWHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBaHue JIEUCTBUS DIIEKTPUYECKOIO M0 HA IPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u mpoBepka paboThl JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u peryinpoBaHue CUIBI TOKA.

N3mepeHune u peryinpoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4€pe3 pPe3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHMS HA PE3UCTOPE.

OnpITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEYHOrO
CEYEHMS M MaTepraa.

IIpoBepka mpaBwiIa CIOKEHUS HANPSHKEHUM IPU  IOCIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Il CWIBl TOKa IPU MApPaJUIEIbHOM COECIWHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3nucTope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYILIErO 4epe3 JaMIIOYKy, OT
HaITPSKEHUSI HA HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS TOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMTHOrO IMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BEIMHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA dJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OOBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBl  B3aUMOJEHUCTBUSA
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIpAaBJIECHUS TOKa B
KaTYIIKE.

18. M3yueHue AeicTBUS MarHUTHOT O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIECOBAHNE W3MEHEHUN 3HAYECHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paspnes 8. Mexanuyeckue siBJIeHUsI.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBwxeHne. HepaBHOMepHOE npsimonnHeENHOEe ABHKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoniuHeiHOe nBrkeHue. (CBoOonHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u vacrtora oOpauieHus.
JIuneliHas ¥ yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akoH HeroToHa.
[IprHIMD Cynepro3uLUNU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
naaeHus. J(Bwxkenue ruianer Bokpyr Comnma. IlepBas kocmMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUVIEHHON OChIO BpauieHus. MoMeHT cuibl. LeHTp TsikecTu.

Nmnynsc tena. M3MeHeHne umimyibca. UMIynbc cuibpl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padboTsl. [loTeHanbHas 3Heprus Teina, MOJAHIATOrO HaJ
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHW4YecKOro ABUKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHEHME TyT€ W TPACKTOPHM JABWKEHHUS OJHOTO M TOrO JKE€ Tela
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

N3mepeHune ckopoCcTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHUSL.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCUTENIHHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[IpeobpazoBaHus SHEPTUHU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW PHEPTUU MPHU JBHKEHUU Tela MOJ IeCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa A pa3roHa W JaJbHEUIIIETr0 paBHOMEPHOTO
JIBKEHUS IIIapUKa WA TEIEKKH.

Ompenenenre cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
[IapUKa [0 HAKJIOHHOU IJIOCKOCTH.

Ompenenenre yCKOpPEHHUs Tela NpU PABHOYCKOPEHHOM JIBHJKEHHH TIO
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHH MHPH PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka TrHUIIOTE3bI: €cCIM NpPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JTaBJICHHUS.

Onpeneneuaue kodphUIMeHTa TPESHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBHDKCHUHU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne padOThl CHUJIBI  YNIPYrOCTH MpPU  MOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. 3yuenue 3aKkoHa COXpaHEHUs SHEPTUH.

Pasznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epuo/,
4acToTa, aMIUINTya. MareMaTud4ecKUuil U NpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUu MPH KOJIeOATEIHHOM JIBUKECHHUU.

3aryxarorue — koneOaHusa.  BelHyknennele — koneOanms.  Pe3onanc.
Mexannueckue BoyiHBL. (CBOMCTBA MeEXaHWMYEeCKUMX BOJH. [IpomonbHble H
nornepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacrpoCTpaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Jemoncmpauuu.

1. HaGmronenuwe koneGaHuii Ten moJ JNEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue kosnebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaGntonenue BoIHY X AE€HHBIX KOJI€OaHMI U pEe30HAHCA.

PacnpoctpaneHnne npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENH).
HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHN pE30HAHC.

Jlabopamopnwie pabomosl u onvimol.

1. OmpeneneHue dYacTOThl M TEepUoJa KoieOaHUW MaTEeMaTUYECKOTo
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MasiTHUKA.
2. Ompezenenue 4acTOThl U IEpHOa KOeOaHUN MPY>KUHHOIO MasSTHHUKA.
3. HccnepoBanue 3aBUCHUMOCTH TEpHoJia KOideOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpUOa KoJeOaHUN NPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOoJeOaHUM I'py3a, MOABEIICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KojieOaHHid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOTO MaCHUSI.
Pasznen 10. Dy1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  JJEKTpOMAarHuTHble  BOJHBL.  CBOWMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »jeKTpoMarHWTHBIX BOJH. Mcrnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3U.



DIIeKTpoMarautHasi npupoaa ceera. CKOpocTh cBeTa. BOJHOBBIE CBOWMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomosl u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIEb CBeETA. Hcrtounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIynsl. Otpaxenue ceera. [limockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHus cBera. llomHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lcrnonbp30BaHUE TIOJIHOTO BHYTPEHHEro OTPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jluaza. Xom sydeit B gnumH3ze. Onruyeckas cucrtema (¢oToarmapara,
MUKpOCKONa M Tejeckoma. ['J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcus cBera.

Hemoncmpauuu.

[IpssMonuHelHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruueckuil CBETOBO/I.

Xon mydel B cCOOMpAIOIIEii TUH3E.

Xox 1y4yer B pacCEenBAIOIIEHN JIMH3E.

[Tonyyenue n300paxeHuii ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToarnmapara, MUKPOCKONA U TEIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBera B CIEKT.

12. [Tomydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaK€HUsI CBETOBOI'O Jyda OT yrja
naJieHus.
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2. M3yueHue xapakTepucCTUK U300paxKeHus PEeIMETa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
NaJeHNs Ha TPAaHULE «BO31YX—CTEKIIO».



4. TlomydyeHue n300pa>keHUN C TOMOIIBIO COOMPAIOIEH JTMH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI coOMparolen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u turanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsIe CIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOIO
anpa. HykmonHas wmoxpens aroMHoro sapa. M3orombel. PaguoakTuBHBIE
npespaienus. [lepuon nmomypacnana aTOMHBIX €.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO U MAacCOBOIO YHCEI.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sneprun ConHIa v 3BE3.

SnepHas sHepreruka. JleWCTBUS PagUOAKTUBHBIX HW3JYYEHUW HA JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLIECHHUS.

2. ChekTpbl pa3JIMYHbIX Ia30B.

3. CnekTtp Bomopoza.

4. HalGmoneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomol u onvimot.

1. HalnroneHue CrUIONIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPTHMM YACTULBI 110 TOPMO3HOMY

nyTtu (1o ¢pororpadpusm).

3. H3mepenue paguoakTUBHOIO (hoHa.

IHoBTOPHTEILHO-00001IAXO 1M A MOAYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMINNA MOTYJTb TIPEAHA3HAYEH /I CUCTeMAaTHU3aIuU
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U OMbITa  JAESATEIbHOCTH,
npuoOPETEHHOr0 MPU U3YUYCHUH BCEro Kypca (PU3WKH, a TaKXKe JJI MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy IO (Gu3HKe [JIs 00ydarouumxcs,
BBIOPABIIIUX ATOT yUE€OHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTIKCHHUE MPEIMETHBIX U
METanpe/METHbIX  IJIAHUPYEMBIX  pEe3yJlbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB HCCJIEIOBAHUS



SIBJICHUM TPUPOALI M TEXHUKH, OBJAJECHUE YMEHHUSIMU OOBSCHATH (pu3nueckue
SIBJICHUSI, TPUMEHSA TMOJY4YEHHbIC 3HAHMWS, pElaTh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3/ielia peajnu3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HA OCHOBE TOJIYYCHHBIX 3HAHMI pacro3HaBaTh M HAy4yHO OOBSICHATH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCIIOJTb30BaTh HAYIHBIC METOJIBI NCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaubOoOee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOJIB30BAHUS PA3INYHbIX UICTOYHUKOB
SHEpPrMH Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3NKu Ha ypOBHE OCHOBHOI'O 00I1ero 00pa3oBaHuUs

y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

- IPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUMCKOU
(bu3NYeCKON HAyKU;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYX/I€HUU OOIIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKECHUI
busuky;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMUIIOB B JIEATEIIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHPHUATHE ICTETHUUECKUX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOrOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHME UEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIISIOLIEH
KYJIBTYPHI;

- pa3BUTHE Hay4yHOW JIFOOO3HATEIBHOCTH, MHTEpECAa K HCCIEA0BATEIbCKON
JEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS M  J3MOLUHMOHAJIBHOIO
0J1aronmoJTyymsi:

- OCO3HaHWE IIEHHOCTU Oe30macHoro oOpaza KU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MaCHOr0 TMOBEIAEHUS Ha
TpPaHCTIIOPTE, HA JOpOrax, C JJIEKTPUUYECKHM U TEIJIOBBIM 00OPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMUpPOBAHHOCTh HaBbIKa peQUIeKCUM, TPU3HAHUE CBOETrO IMpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y APYroro 4eloBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTHMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTelNbHOM  OpraHu3alud, TropojAa, Kpas) TEXHOJIOTHYECKOH W



COLIMAJIbHOW HAIpPaBJIEHHOCTH, TPEOYIONIMX B TOM 4YHUCIEe U (PU3HUUYECKUX
3HAHUMU;

e - HHTEpEC K MPaKTUUECKOMY M3Yy4YEHUI0 Mpodeccuil, CBI3aHHbBIX C (U3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUS:

e - OpHCHTAIlMs HA TpPUMEHEHHWE (DU3MYECKUX 3HAHUW IS pPEUIeHUs 3aaad B
00JIaCTU OKpY’KaroIel Cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUH HX
BO3MOJKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEW CPEbI;

e - OCO3HAaHHE TJIOOATBHOTO XapaKTepa IKOJOTHYECKUX MpOOJIeM W MyTeH ux

pElICHHUS;

e 8) amanTanum K HU3MEHSIOMUMCH YCJIOBUSAIM COLUMAJILHOM M NPUPOIHOM
Cpelbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUHM IPHU BBITOJIHECHUHW HCCIASAOBAHUNA U
MPOCKTOB (U3UYECKOW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
ApYTrux,

e - TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO
JICATEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIHPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O PU3HUECKUX 00BbEKTaX U SIBJIICHUSX;

e - OCO3HaHHE Ae(DHUIUTOB COOCTBEHHBIX 3HAHWM U KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHWE CBOETO pA3BUTHS B TNPHUOOPETCHWH HOBBIX (PU3UUECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AMMOCBSI3U MPUPO/IBI, OOIIECTBA U
HPKOHOMHWKH, B TOM YHCJIE C UCTIOIh30BaAHNEM (PU3HUECKUX 3HAHMIM;

e - OIEGHKA CBOMX JCHCTBHUU C yd4€TOM BIHSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTe OCBOCHHS TpOrpaMMbl MO (QH3MKE HAa YPOBHE OCHOBHOIO
o01ero oopazoBanus y o0ydaronierocsi Oyayt copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIIE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUeOHbIE ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHbIe  y4eOHBIC  JICWCTBUSA, PETyJIATHBHBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBbie Jjornueckue JelicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BIEHUI);



YCTAHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCHU(PUKALMU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaEMBbIX (pakTax,
JTAHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3HMUECKUM SIBJICHUSM;
BBISIBJISIT TIPUYUHHO-CIIEICTBEHHBIE CBS3M NPU H3YYECHUU (PU3MUECKUX
SBJICHUM U TPOLIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraTh I'MIIOTE3bl O B3aUMOCBS3SIX
(M3UYCCKHUX BEIIMUHMH,

CaMOCTOSTENIBbHO BBIOMPATh CHOCO0 pemieHus y4eOHOH (u3mueckoi
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHUs, BbIOOp Haubosee
HOJXOSAIIEr0 ¢ YYETOM CaMOCTOSTENIBHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

HCIIOJIE30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OITBIT, HECIOXKHBIH
Gu3NIeCKUil IKCIIEPUMEHT, HEOOJBINOe HCCIeAOBaHNEe (U3HUECKOTO
SIBJICHUS,

OLICHWBaTh HA TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIICPUMEHTA;

CaMOCTOSTEIHHO (POpMYyTHUPOBATH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KECHUS 00 UX pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHSATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alpOChI MPH MOUCKE U
orOope MHGpOpPMAIIMU WIM JaHHBIX C Y4ETOM IMPEIIOKCHHON ydeOHOM
bu3nYecKo 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATL HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOATEIbHO BBIOMpAaTh ONTHMAAbHYIO (OpPMY MpEACTaBICHUS
uHpoOpMaIlMl W WUIIOCTPHPOBATH pellacMble 3aJaydl  HECIOKHBIMHU
cXeMaMHu, TuarpaMMaMu, HHOH TpaduKoi 1 UX KOMOHWHAITUSMHU.

KoMMyHHKaTHBHBIE YHHUBeEpPCAJbHbIE Y4eOHbIe JeCTBHSA:

B Xoze 00CyXJAeHUs y4eOHOro maTepualia, pe3yJbTaTOB JaOOpaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaeMOM TEMBI U
BBICKA3bIBaTh WJIEW, HAIICJICHHbIC HA PEIICHHE 3aJladyd U TMOJJep KaHue
0J1aroenaTeIbHOCTH OOIIEHUS;

COTIOCTABIISAITh CBOU CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMINeE U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3UYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMYyINECTBA  KOMAaHAHOM U
WHANBUIYaIbHOW pa0OThl MPU PEIICHUU KOHKPETHOW (U3MUECKOU
po0JIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJId, OOCYXKAaTh IPOLECCH U
pE3yJIbTaThl COBMECTHOM padOThI, 000011aTh MHEHUSI HECKOJIBKUX JIHOJEH;
BBITNIOJIHATH CBOIO YacTh palOThI, JOCTUTAsi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIPABIICHUI0O WU KOOPAWHUPYS CBOU JIEUCTBUA C JPYTHUMHU
YJICHAMHU KOMAaH/IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHBbIC YHHBepCcaJbHbIe YUeOHbIE 1elicTBUSA

CaMoopraHmauml:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCcKux 3HaAHUI;

OPUEHTHPOBATBCA B  PA3JIMYHBIX MOAXONAX MPUHATUS  PEIICHUU
(MHIMBUAYaJIbHOE, MPUHATHE PEHICHUS B TpYIe, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSITEIILHO COCTABJISITh AITOPUTM pelieHus (U3NYECKOM 3aaun Uiu
IUIaHA KCCIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH MIPEJIaraéMble BAPUAHTHI PELICHUM;
JieNnaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTE/JIEKT:

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYallUH U TIpeyiaraTh IIaH €€ U3MECHECHUS,
OOBSICHATb NPUYUHBI  JOCTWXKEHUA  (HEIOCTHIKEHHUS])) PE3YJIbTaTOB
JeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACATENHHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(GU3UYECKOT0  HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YJITATA LIENU U YCIOBUSIM;

CTaBUTh c€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro;
MPU3HABATH CBOE MPABO HA OMUOKY MPHU perieHuU GU3NIECKUX 3a/1a4d WU
B YTBEPKACHUAX HA HAYYHBIEC TEMbI U TAKOE K€ ITPABO JIPYTOro.



NPEJAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MYECKHME W  XUMHYECKHE  SBIICHMUS,
HAOJII0ICHUE, SKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, €AUMHHIBI (DU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHMS BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaeKTOpHUs, pPaBHOACUCTBYIOIIAS
cuna,  aedopmarms  (ympyras, rJIacTuyeckas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbL;

pa3nuuath sBIeHUs (IU(dy3us, TEMI0BOE ABMKCHHUE YAaCTUIl BEUIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPAaBHOMEPHOE  JIB)KEHHME,  HMHEpLUs,
B3aUMOJICCTBHE TE€J, paBHOBECHE TBEPIBIX TeNl C 3aKPEIJIEHHOW OChIO
BpalleHus, Tepenada JaBiCHHUs TBEPABIMU TelaMH, KHUAKOCTSIMU U
razamy, arMocepHoe JaBi€HHE, IUIaBaHWE Tel, MpeBpalleHus
MEXaHUYECKON IHEPryuu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBWKCHUS C Pa3IMYHBIMA CKOPOCTSIMH B JKHBOW W HEKHBOU
npUpojAe, ACUCTBUE CHJIBl TPEHUS B TMPHUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EepHOT0 NIaBJICHUS HA KMBOW OpPTaHW3M, IJIaBaHUE PbIO, phlUyaru B
TEJE YEeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NYECKUX SIBJICHU;
OIMKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3Ys
¢usnyeckue BeNMUMHBL (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BpeMH,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKass padoTa, MOITHOCTh, TUIEYO CHIIBI,
MOMEHT CHJBI, KO3()(PUIMEHT TOJE3HOr0 JEHCTBUS MEXAaHU3MOB,
KUHETUYECKasl W TOTEHIMalbHAs JHEPTHUs), NMPH OMHCAHWU TPABUIBHO
TpakToBaTh  (U3MYECKHI  CMBICH  HUCHOJB3YyEeMbIX  BEJIMYUH, HUX
00O3HayYeHUs1 W €IUHULIBI (PU3NUYECKUX BEITUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEIMYUHY C JAPYTUMHU BEIUYUHAMU,
CTPOHTH IpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITHYNH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIECCHI,
UCTIOJIb3YsI TIPaBWJIa CJIOXKEHHUs CHII (BJOJb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIoO paBHOBecHUs pbruara (0Joka),



«30JI0TO€ TPABWIIO» MEXAHWKH, 3aKOH COXPAaHECHHsS MEXaHWYECKOU
OHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluld NIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 -2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3ydEeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€TrHble 3a7adyd B |—2 JEWCTBUS, HCHOJBb3YysSd 3aKOHbI U
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (hU3NUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOAUTH PACUEThI, HAXOMWUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE /I PEUICHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJIy4€HHOU (PU3UUECKOM BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh TpPH TTOMOIIU
($u3nYeCcCKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxenue  (TUIOTE3y),  pa3inyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJIWUTh OLIMOKM B XOJle OIbITa, JeNaTh
BBIBOJIBI 10 €T'0 pE3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOMACHUIO (PU3UYECKUX SBICHUW WM
bu3UIeCKuX CBOIICTB TEJI: dbopmynupoBaTh IPOBEPSEMBIC
MPEANONI0KEHUs, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOT'0 000PY10BaHMs,
3aMMChIBATh XOJ1 OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tena,
o0béMa, CWIBl M TEMIEPATyphl C MCHOJb30BAHHUEM aHAJIOrOBBIX H
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBONTD MCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BENHMUUHBI OT
JIpYrol € HCIOJNb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEpPHO [IBWXKYILIETOCA Tela OT BPEMEHHU ABWIKEHHS TEJNa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHU OT IUIOLIAAN CONPUKOCHOBEHUS TEIN, CUIIBI
YOPYrOCTU OT Y/UIMHEHHS MPY>KUHBI, BBHITAJIKHUBAIOMIEH CHIIbI OT 00BbEMA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4eOHOro HCCIEIOBaHUSA, COOUPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUs, Clelys MNpPeII0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCUMOCTH (U3WYECKUX BEIMYUH B BHUJE



NPEUIOKEHHBIX TaONMUIl W TpaduKoOB, JeNaTh BHIBOIBI MO pPE3yIbTaTaM
UCCIICIOBAHMS;

NPOBOINTH KOCBEHHBbIC H3MEpEeHHs (PU3MUECKHX BEIWYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tejla, CuUila TPEHHUS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOIIas  Ha
NOTPYXKEHHOE B KHUJIKOCTh TelO0, KOA((OUIMEHT IOJIe3HOTO JEeHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys TMPEIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HU3MEPEHU coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIHMECS COCYAbl, OapoMerp,
phIYar, NOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJI0OCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCAHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, YCTPOWCTBO BOAOMPOBOAQ, THUIAPABIMYECKUI Tpecc,
MaHOMETp, BHICOTOMED, TIOPIITHEBOH HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (DU3MUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOAWTH  WHGPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HWCIOIb30BaHUSl (DU3MUECKUX 3HAHWUU B IOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIATh OTOOp HCTOYHWUKOB wuH(Mopmanmu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBIMOJIHEHUN Y4Y€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro COAepXkKaHWs, CIOPAaBOYHBIE MAaTEpHAIIbI,
pecypcol cetn IHTEepHET, BlafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusl HGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMalMU (HU3HUECKOTO COAEP)KaHUSA, B TOM
qrcie MyOJINYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCICNOBAaHUN, TPH O3TOM TPaMOTHO HCIOIB30BaTh



U3YYECHHBI TOHATHWHBIA anmapar Kypca (U3HKH, COIPOBOXAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUHI pacrpeacisTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIEHHBIMU 3aauyaMH,
CIIEINTh 3a BBINOJIHECHWEM IIJaHA JCUCTBHUM, aJEKBAaTHO OLCHHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYIIbI, BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aMOJECICTBUE, YUUTHIBAasi MHECHHE OKPYKAFOIIHX.

K xoniy oOyuenust B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

MCIIO0JIh30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUYKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
amop(dHbIE Tena, HACHIINICHHBIM W HEHACHIIICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSI HHEPrusi, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi/l, FIEKTPUUECKOE TOJI€, MPOBOJHUKU
U JURJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pas3inyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKATUEe, TeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAWUISPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Teryonepeaaya (TerIoNnpOBOAHOCTb, KOHBEKIIHS, U3IIyYEHUE),
ANIEKTpU3AIUsl TeJ, B3aUMOJICUCTBUE 3apAIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJEMCTBUE MArHUTOB, JEHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs UHTYKITUS)
[0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB K HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHbIE SIBIICHHS B MPUPOJE,
KpUCTAJIbI B mpupone, uznydeHue CoiiHIA, 3amMep3aHhe BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeid MOIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOISIPHOE CUSTHUE, TIPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHBIE CBONCTBA (MpuU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3YS
bu3uYecKkre BETUYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUsl, KOTUYECTBO
TEIJIOThI, yJeIbHasl TEIJIOEMKOCTh BEIIECTBA, YJelbHas TEIUIoTa
TUTaBJICHMS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yedbHAas TEIoTa
CrOpaHHusl TOIUIMBA, KOX((UIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAs BIIAXKHOCTb BO31yXa, JJIEKTPUUYECKHU 3apsm,
cuia TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BeIlecTBa, pabora W MOIIHOCTh
NIEKTPUYECKOr0  TOKAa), MPH ONHCAHWUM NPABWIBHO  TPAKTOBATh
(U3HYECKHUI1 CMBICII MCIOJb3YEMbIX BEIUYHMH, 0O003HAYEHUS U E€IUHUIIBI
bu3MUeCKUX BENMYMUH, HAaXOAWUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO
bu3MUecKyl0 BEJIUYMHY C JAPYTUMH BEIWYUHAMHU, CTPOUTH TIpaPuKku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTEepHU30BaTh CBOMCTBA T, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIONb3Yys. OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH
CTPOEHUS BEIleCTBA, MPUHIIUII CYNEPIO3UIMU ToJiIed (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMs 3apsa, 3akoH OMa i1 yJacTKa LEenH, 3aKOH
JIxoyns—Jlenna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIUPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEeMaTHYECKOe
BBIPAJKCHUE;

OOBSCHATH (PU3NYECKUE TMPOIECCHl M CBOWMCTBAa TEl, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOI'O XAPAKTEpA: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUECKHUX SIBICHUM,
bu3nyecKux 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiate pacu€THbE 3aJadyd B 2-3 JEUCTBUS, HCHOJB3Yys 3aKOHBI H
bopMyIbl, CBsA3bIBatOUIME (PU3MUYECKHE BEIMUMHBI: HAa OCHOBE aHalu3a
YCIIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX ISl pEIIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEeoOXonuMble Uisl €€ pelIeHHs, MPOBOAMTH pPACUEThl M CpPAaBHUBATh
MOJIYYEHHOE 3HaUeHHUE (PU3NUECKOI BEIMUMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpELIMTh IPU IOMOIIU
(U3MYECKMX METOAOB, HCIIONb3Ysl ONHMCAHME HCCIEHOBAHUS, BBIICIATH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEA0BAaHUS, A€IaTh BIBOBI;

OPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUH WIH
(u3HYECKUX CBOWCTB Tel (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWs TpPH U3IYYEHUH OT IBETa HU3Jydaromien (MOrJIoNaromniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPBI KUAKOCTU U
IIomaan €€ ITOBEPXHOCTH, DJJEKTpHU3aluus TEI MW B3aUMOJCHCTBUE
AIEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJM3alMsl MArHUTHBIX II0JIEM IIOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOI'O TOJI HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOABUTIATENsl IOCTOSHHOTO TOKa): (OpMyIUpoBaTh
MpOBEpsAEMbIE MPEANON0KEHHUs], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHMs, ONKCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh ~ MpsIMBIE  W3MEPEHUS  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPsDKEHUS C HCIOJIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIIUYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COIIOTHOM MMOTPEIIHOCTH;
IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIUUYUHBI OT
IpYyrod C  HUCIHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U Y/IETIBbHOrO CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHHUK, OT HAaNpsXKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): ITUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cleaysl MPEeNIOoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJIE TaOIHUIl U TpadHKOB,
JIeNIaTh BBIBOJBI 110 PE3yJIbTATaM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpeHUsd (PU3MYecKux BeAMYUH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIEHHE NPOBOJAHMKA, padoTra W
MOIITHOCTh 3JIEKTPHUUECKOr0 TOKA): IJIAaHUPOBATh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEIYs MPEIIOKEHHON MHCTPYKUUHU, U
BBIUMCIISITh 3HAYCHUE BEIMYUHBI

coOI0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUsA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpEeBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
PEIOXPAHUTENH, JICKTPOMArHUT, AJIEKTPOIBUTaTENb IOCTOSHHOTO TOKA),
UCTIOJIb3Ysl 3HAHHUA O CBOWMCTBax (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMIPOMETP, IBUIaTEIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
Henen ¢ nocjaeaoBaTeNbHbBIM U MapajiieIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasznuuasi yCJIOBHbIE 0003HAUEHUS HJIIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOIUTHE  TPUMEPHl  (HaXOmWTh  HWHPOPMANMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIEH CpeJIe;

OCYIICCTBIIAITH TOMCK HMHpOpMaud (PU3HYECKOTO0 COJCPKAHHS B
HHTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHMA W TYTEM CpaBHCHUS
JOTIOJTHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(pOpMamuio, KoTopas
SIBJISICTCS IPOTHBOPECUYUBOM WIIH MOXKET OBITh HEOCTOBEPHO;
WCIIOJIB30BaTh NP BHINTOJIHCHUH yYEOHBIX 3aJaHWA HAayYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOrOo  COJCP)KaHWS, CHPABOYHBIC MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W KpaTKHUE YCTHBIE COOOIICHWUS,
0000mass wHOOPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep)KaHHUs,, B TOM 4YHCJAE IMyOJMYHO TMPEJACTABIATh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIICIOBATEIBCKON NEATETLHOCTH, MPU ITOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COTIPOBOXKJATh BBICTYIIJICHHUE MPE3CHTAINCH;

IPU BBIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (DU3UICCKUX
MIPOIIECCOB PACTIPEIENATh OOS3aHHOCTH B TPYIE B COOTBETCTBUH C
ITOCTABJICHHBIMM 3a/Ja4aMU, CJIECIHUTh 3a BBIITOJIHEHHEM IIIaHa ACHCTBUM M
KOPPEKTUPOBAaTh €ro, aJIckBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaJ B
NeSITeTHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xoHniy oOyuenust B 9 kiacce mpeaIMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIONBb30BaTh TMOHSITUSI: CUCTeMa OTCYéTa, MaTepualibHas TOYKa,
TPAEKTOPHUs, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIXKEHUS, Achopmanus
(ympyrasi, miaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, HEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOrO Tella, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPhI UCIyCKaHUsI W TOTJIONICHUS, abda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHAsi SHEPTETHUKA;

paznuuath SIBJICHUS (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUXKEHHE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE



TeJ, PEaKTUBHOE IBWKEHUE, KOJeOATENbHOE JBIXKCHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOAaHUsA), PE30OHAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTP M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTy4EHUsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3MUYECKUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4YHcie (pU3MYecKue SBICHHS B NPUPOJE:
IPUIIUBBL U OTJIUBBI, IBUKEHHUE Tu1aHeT COJTHEUYHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOrMYECKOE JEHCTBUE BHJIUMOTO,
yIBTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIy4eHHUH, €CTECTBEHHBIN
pasvOaKTUBHBIA (POH, KOCMHYECKHE JY4M, PaJUOAKTUBHOE W3JIy4CHUE
OPUPOAHBIX MHMHEpAJOB, JIEUCTBUE pPAJAMOAKTUBHBIX H3JIYyYEHUH Ha
OpraHu3M 4eJoBeKa), NPH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMCTBa (NpHU3HAKU) (PUIUYECKUX
SIBIICHUIM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
busnueckue BeNWYUHBI (CpEIHSE W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, IEpEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWiIa YIPYrOCTH, CWIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TAJeHusl, BEC Tela, HUMIYJIbC Tela, HWMILYJIbC CHUJIbL,
MeXaHH4yeckass pabdoTa M MOIIHOCTb, IOTEHUUAJIbHAas HHEPrusl Tena,
IOJIHATOIO0 HAJl MOBEPXHOCTHIO 3E€MJIM, NOTCHIMAJIBHASI HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAs SHEPrus, IOJHAsg MEXaHW4YecKas »>SHeprus,
NEepHOJ U YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
IPaBUJIBHO TPAKTOBATh (IU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYHH,
0003HaYeHUs1 M EIMHULBI (PU3NUYECKUX BEIUYMH, HAXOIHUTh (POPMYJIBI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH rpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI CYMEPHO3ULIMA CHJI, MPUHIUMI OTHOCUTEIbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBbl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCCOBOI'0 YHMCEI



IpU SAEPHBIX pPEAKLMIX, NMPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
IaroB ¢ Omnopol Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
($u3nYeCcKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJadd  (ONUparoluecss Ha cHcTemMy u3  2-3
YPaBHEHUI), UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJlayd 3allUChIBaTh KpaTKOe
yCIIOBUE, BBISABIATh HEJOCTAIOLINME WIM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (U3HYECKOU
BEJTMYUHBIL

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpPU OMOIIU
¢u3NYecCKuX METOJI0B, HCIIOJIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIACIATH
NPOBEPAEMOE MPENAINOJOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPsJKa
NPOBEICHUS  UCCIEIOBaHUs, JIeJlaThb  BBIBOJIbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKHX SIBICHUM WU
(¢u3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUs] HHEPruHu, 3aBUCUMOCTb Iepuoja KOJIEOAHUU MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYZAbl MAJIBIX KOJEOAHH, IPSIMOJIMHENHOE PaCIPOCTPAHEHUE CBETA,
pasno)keHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHsS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHHMS):
CaMOCTOATEILHO COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0oOpyAOBaHMs, ONUCHIBaTh  XOJI ONbITAa W  €ro  pe3yJibTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeoHee 3HAueHHEe U3MEpsSEeMOM BeJIWYMHBI ((POKYCHOE paccTOsHUE
coOuparouieii JuH3bl), OOOCHOBBIBaTH BBIOOp crHoco0a U3MEpEeHus
(M3MepuUTeNnbHOro Mpubdopa);

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUI (3aBUCHUMOCTh IIYTH OT BpPEMEHH
IpU PaBHOYCKOPEHHOM [IBIKEHHM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUII MaTeMaTHYECKOI0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)keHHUs CBeTa OT yrja MaJeHus W yria MpeloMIIeHHUs OT yria



najieHusl): IUIAHUPOBAaTh HCCIICOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IONXYYCHHOW 3aBUCUMOCTH
bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3ysbTaTaMm HCCIICIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHsSI (U3MUECKUX BEIWYUH (CPEmHSS
CKOPOCTh M YCKOPEHHE Tejla TpPU PAaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUIHCHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKkas padoTa W MOIIHOCTh, 4YaCTOTa U
nepuoy; KoieOaHWi MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOuparoned JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUS, CIEIYs MPEMIOKEHHOW WHCTPYKIINH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOYICHHBIC PE3YIbTAThI C Y4ETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

COOJTFO/IaTh MpaBWIa TEXHUKU O€30IMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000pyTI0BaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHallbHasl TOYKa, aOCONIOTHO TBEPIOE TEI0, TOYCYHBIM HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTroMma, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHUHIMINBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX oOmnucaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JATYMKU TIOJIOKEHUS, PACCTOSHHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToammapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBaX (PHM3MYECKUX SIBICHHA W HEOOXOMUMBbIE (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOUCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKHUX IPOIIECCOB
NpU pPEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKUE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMpArOIIei JINH3E;
NPUBOAUTH  MpUMEpPHl  (HAXOAUTh  WH(DOpPMAIMI0O O  TpHUMEpax)
MIPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM U1 oOecrieueHus: 6€30MacHOCTH TPU OOpaIlleHUH ¢ MpUOopamMu 1
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 37I0POBbSI M COOJIIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYIKAIOIIEH Cpee;

OCYIICCTBIISITH TMOUCK HMH(POPMAUA (PU3HYECKOTO0 COJCPKaHHS B
HHuTepHeTe, caMOCTOSATENBHO (OPMYIUPYS MMOUCKOBBIN 3aIpoCc, HAXOIHUTh



MyTU ONpeeNeHHUs] JOCTOBEPHOCTH TMOTY4YeHHOW MH(POpPMAIMA Ha OCHOBE
UMEIOIINXCSl 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIH30BaTh MPH BBHIMOJIHCHWN YYEOHBIX 3aJlaHUN HAYyYHO-TIONMYJISPHYIO
auTepaTypy  (pU3MUECKOro coaepiKaHMs, CIPaBOYHbIE  MaTepHaIbl,
pecypcbl cetn MHTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIICHHMS HAa OCHOBE
UHPOpPMAIIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOrO COAEp KaHUA,
nyOIMYHO TPECTABIATh PE3YIbTAThl MPOSKTHON MIIM MCCIEI0BATEIbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIIONB30BATh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3WKU U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTale ¢ y4e€ToM OcCOOEHHOCTEW ayAuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
HISHIA - Haylka o Tppol https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 Du3n4YeCKre BETUYUHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmmorexa [IOK
' Vi A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTa https:/m.edsoo.ru/7416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA pettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMojieiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https://m.edsoo.ru/7£416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPIABIMH 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nen 1. TemioBble AiBJIEHUS
but6mmoreka [IOK
1.1 i
Crpocnue 1 cBoiiCTBa BemecTsa 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRI > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
21 DIIEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 i i 20 2 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1.
3 ATHHUTHBIC ABJICHUA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA MHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 14.5




9 KIIACC

KoandecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4eCcKOe IBIMKEHNE U CIIOCOOBI €I0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumMmonelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannyecKkue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndecKkue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4uecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIPOCTPAHECHHUSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJokeHue OesIoro cBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CIyCKaHWE U TOTJIONICHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f4 1 ada6
but6mmoreka [JOK
52 (TpoeHie ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHsie peaki 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpeHME M 0000IIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnueckue 1 bubmmorexa LIOK
SBIICHUS
MexaHudeckue, TCIUIOBEIC,
AIEKTPUYECKHUE, MAaTHUTHBIE, 1 bubmuorexa [IOK
CBETOBBIE, 3BYKOBBIC SIBJICHUS
Ou3nyecKue BEIUINHBI U UX
1 bu6mmoreka [IOK
U3MepeHue
VYpoxk-uccnenoanue "N3mepenue
TEMIIEpATyphI IPU TOMOIIN
PATYPRL TP 1 1 bu6nmmorexa [IOK
JKUJKOCTHOTO TEPMOMETPA U JaTUUKa
TEMIEPATYpHI"
Kak ¢u3uka u apyrue ectecTBeHHbIE
HAyK{ U3Y4aroT MPUPOTY.
. bubnmoreka [JOK
EcTtecTBeHHOHAyUHBIN METO/ 1 httos:fmed 1 EO0SFT2
PS://M.€dS00.1ru a
no3HaHus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH
VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: TAJIbHOCTH I0JIETA IapHUKa
6 PHKd, 1 1 BuGnuoreka LOK
MYIIEHHOT'O0 TOPU30HTAIIBHO, TEM
Oombiie, yeM OoJIbIIe BHICOTA MTycKa"




Crpoenue BemectBa. ONbITHI,

bubnmoreka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHIE
A HWIE AHCKD p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHME YacTHUll BEUIECTBA bubmmorexa [IOK
tset https://m.edsoo.ru/ff0a013e
Vpoxk-uccienoBanue «OnbIThI O
9 HaOJII0/IEHUIO TETUIOBOTO PaCIIUPEHUS bubmuorexa [JOK
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA bubnmnoreka [JOK
B3anmocBsA3b MEX1y CBOMCTBAMHU
BEILIECTB B Pa3HbIX arperaTHbIX
1 COCTOSTHHSIX Ml UX bubmuorexa [IOK
aTOMHOMOJIEKY/IIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco00eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
MexaHu4ueckoe OBUKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmmorexa [OK
p P P https://m.edsoo.ru/ff0a05c6
IBHKEHUE
bu6nuorexa [IOK
13 CkopocTthb. EAUHHUITEI CKOPOCTH
P A H p https://m.edsoo.ru/ff0a079c¢
14 Pacyer mytu 1 BpeMeHU ABIDKEHUSA bubmmorexa [OK
yr P 8 https://m.edsoo.ru/ff0a0ae4
HNueprusa. 3aKk0oH UHEPIUU.
15 B3aI/II)MoL[eI7ICTBI/Ie TeJ‘IpKaK MpUINHA bubmmorexa [OK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS TEJl
16 IInotHOCTE BemecTBa. PacueT Macchl bu6nmorexa [IOK
1 00beMa Tela o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas padota «OmnpeneneHue




IIJIOTHOCTH TBép)IOl"O TCIa»

Pemenue 3amay o teme "ImoTHOCTH

bubnuorexa LIOK

18
BerecTna" https://m.edsoo.ru/ff0al23¢
Cuta Kak XxapakTepUCTHKA
19 B3aumoieicTBus Ten. Cuna bubmuorexa [IOK
ynpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
3aBUCUMOCTH PACTSIHKCHUS
20 P Bu6maorexa LIOK
(meopmarnyu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SBnenne tarorenus. Cuina TSKECTH
CBsI3b MEXKIY CUJION TSHKECTU U
22 Maccoi TeJIayBec Tena. Pemenne bubmmorexa [IOK
e ' | https://m.edsoo.ru/ff0al778
3agad 1o teme "Cuia TsHKecTH
3 Cwiia TsDKeCTH Ha JPYTHX IJIaHeTax. bubnmnoreka [JOK
Pu3nYeCcKUe XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bubnunorexa LIOK
24 HM3mepenune cui. [[uHamMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnokeHHE ABYX CHJI, HAIIPaBIICHHBIX
26 10 OJTHOM II 51?\,/1);171 ’ buGmotera [IOK
A . p ) https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAS CHIT
Pemenwne 3anau mo teme
27 " . A " bubmuorexa [IOK
PaBHOEliCTBYIOIIASA CHIT
)3 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bubnmorexa [IOK
TpeHue B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas pabota «3yuenue bubmuorexa [IOK




3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIBXKEHUS OT CHUJIbI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemienne 3amaq Ha OIPECACIICHUC

30 . . bubnuoreka LIOK
PaBHOJECHCTBYIOLIEH CUIIBI
Pemenwne 3agau mo Temam: «Bec

31 Tenay, «I'padudaeckoe n300pakeHue bu6mmoteka [IOK
cumy, «Cunby, «PaBHOAeCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KoHTponbHas paboTa mo Temam:
«MexaHnn4ueckoe IBKEeHHEY, «Macca,

32 IIOTHOCTRY, «Bec Temay, bu6nunorexa LIOK
«I'paduueckoe n300pakeHne CUI»,

«Cub»

13 Hasnenne. CiocoObl yMEHBIICHUS U bubnmnoreka [JOK
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTD

34 JIaBJICHH ra3a oT 00bEMa, bubnnorexa [IOK

https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua napneHus TBEPALIMHU
35 Tenp;miln, )KIfIII[KOCTSIMI/I u E;IBaMI/L 3akoH buGnnorexa [IOK
https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B JKUIKOCTH U Ta3e, bubmuorexa [IOK
BBI3BAaHHOE J€HCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «JlapieHue B bubmuorexa [JOK
JKHAKOCTH U raze. 3akoH [lackamsy» https://m.edsoo.ru/ff0a2826

38 Coo0maronecs: CoCyabl bu6nmoreka [IOK




https://m.edsoo.ru/ff0a2970

bubnmorexa [IOK

39 I'mapa €CKHUU mpece
HADARTIHOUEE TP https://m.edsoo.ru/ff0a3136
ManomeTtpsl. [lopriHeBoit
40 P . P bubmuorexa [IOK
JKUJIKOCTHBIN HacocC
Atmocdepa 3emnu. [Ipuannbt
CVILIECTBOBAHUSA BO3IYIITHON
41 0?:110111@1 3emiu 3aByI;I:I/IMOCTI) bubmorexa OK
) https://m.edsoo.ru/ff0a2b5a
aTMOoc(epHOTO TaBICHUS OT BBICOTHI
HaJl ypOBHEM MOPs
bu6nmorexa [IOK
42 Bec Boznyxa. ATMocdepHoe naBiieHne
Ayx bep A https://m.edsoo.ru/ff0a2bSa
43 Nsmepenue atMochepHOTro JaBICHHUS. bubnnoreka [JOK
Omneit Toppuuesu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [IOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepouns. ATmocdepHoe bu6muoteka [IOK
JlaBJI€HHUE Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad no reme
46 " A " bubmuorexa [IOK
AtMocdepHoe naBieHHE
JleficTBUE )KUAKOCTH U Ta3a Ha
47 rnor €HHOE B HUX TEJIO bubmorexa OK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlabopaTtopHnas pabora «OnpeneneHue
48 BBITAJIKMBAIOIICH CUJIBI, bubmuorexa [IOK

JEUCTBYIOLIEH HA TEJIO, IOTPYKEHHOE
B JKUJIKOCTB»

https://m.edsoo.ru/ff0a33fc




Jlaboparopnas paboTa mo Teme
«VccnenoBanue 3aBUCUMOCTH Beca

bubnunorexa LIOK

49
TeNa B BOJE OT 00bEMA MOTpyKEHHON https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TeJIay
bu6nunorexa LIOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeoMeTpa HIH
51 PYHP P P bubnuorexa [IOK
KOHCTPYUPOBAHUE JIOJIKU U
onpejeneHue e€ rpy30nobEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanne
50 cynoB. BozayxornaBanuey, bubnnoreka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubmuorexa [IOK
53 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MoriiHocTh. EAuHUIEI MOIITHOCTH
B FHHITHEL MOTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIITHOCTH, pa3BUBAEMOM TIPU bubmuorexa [IOK
noabéMe 1o Jiectauie"
IIpocThie MexaHu3MBbl. Phiuar.
56 P bub6mmoreka [JOK
PaBHOBecue cui Ha peryare
KonTponbHas pabota mo Teme
«/laBiieHHE TBEPBIX TN, JKUIKOCTEH
57 A pA . A bubmuorexa [IOK
1 Ta3oBy» / Beepoccuiickas
npoBepouHas paboTa
53 Pabota ¢ Tekctamu 1o Teme but6mmoreka [IOK

«JlaBienre TBEPIBIX TEI, )KUAKOCTEH

https://m.edsoo.ru/ffOadffe




Hu ra3oB»

Peryaru B TexHuke, ObITY U IPUPOJIE.
JlaboparopHuas paboTa

bubmuorexa [IOK

59 0.5
«HMccnenoBanue ycinoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»

60 Pemenne 3ama4d no teme «YcioBus bubnmoreka [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koad¢uimeHT monesHoro neicTBus
MexaHu3ma. JJaboparopHas pabota

61 patopHai p . 0.5 bubmmoreka [IOK
«3mepenue KII/ HaknoHHOM
TIJIOCKOCTH

& Pemenne 3ama4 mo teme "Pabora, bubmuorexa [IOK
MortHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
MexaHu4eckast JHEpIHsl.

63 Kunetnyeckas ¥ noTeHIMaIbHasg Bubmorexa IIOK

https://m.edsoo.ru/ff0a4252
SHEPTHUS

64 3aKOH COXpaHEHUsI MEXaHUYECKON bubmuorexa [JOK
JHEPIUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKcrepuMEHTAIBHOE OIpeieTICHUE
W3MEHEHUSI KHHETUYECKOU 1

65 . 1 bub6mmoreka [JOK
MOTEHIMAIBHOU SHEPTUU IpU
CKaThIBAHHUHM TeJIa MO HAKJIOHHOMN
MJI0CKOCTH"

KoHnTtposnbHas paboTa mo teme

66 P P bu6nmorexa [IOK
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

67 PaboTa ¢ TekcTamu 1o Teme bubmuorexa [IOK

"MexaHn4yeckoe aIBHxeHue"

https://m.edsoo.ru/ff0a4ee6




68 Pabora ¢ Tekcramu o reme "Padora.
MomuHocTs. DHeprus"

bubmuorexa [IOK

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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8 KUIIACC

KonunyectBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa OK
P https://m.edsoo.ru/ff0a5256
TIOATBEPKICHHUS
2 Macca u pazmMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, JKUIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
AKHJIKOTO U ra3000pa3HOro COCTOSTHUIM
4 p 0 1 Bu6smoreka [OK
BEILECTBA Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
5 Kpucrammmueckue n aMmop(HbIe TeTa 1 bubamorexa [HOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. | bubnnorexa [IOK
[ToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U cKaTue 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1 bubnnoreka [JOK
YacTUIL
9 Buytpennsis sneprusi. CriocoOst | bub6mmorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buael remionepenaun 1 bubnmnorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koudpepennus "IIpakTnueckoe
HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

1 BELLIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [IOK
TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6mmoteka [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "UccnenoBaHue sIBICHUS bubnuorexa [IOK
Ter1000MeHa P CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuer BObI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Teja bubnmoreka [IOK
Y BBIICISIEMOTO UM TIPH OXJIAKICHUN

16 JlaboparopHas pabota "Onpenenenue bubnnoreka [IOK
yZIeJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepEeBaHUE

18 KPUCTAJUIMYECKUX TEJI. Y AeIbHas bubmorexa LHOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaboparopHas pabota "Onpeznenenue bubnmnoreka [JOK
yIEIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Napoo6pazoBaHue U KOHJEHCALUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Temiora bubmmoreka [JOK




napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS
OT aTMOC(EPHOTO JAaBICHUS

https://m.edsoo.ru/ff0a786¢

BrnaxnocTs Bo3ayxa. JlaboparopHas

bu6nunorexa LIOK
22 abora "OmnpeneneHue
p p Z‘[, " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIAXKHOCTH BO3/1yXa
Pemenue 3agad Ha onpeneaeHue
23 P bubmuorexa [IOK
BJIQXKHOCTH BO3/1yXa
[TpuHIMITEI paOOTHI TEIIOBBIX
24 nsuratesneil. [lapoBas TypOuHa. bubmmoreka [IOK
JIBurarenb BHYTPEHHETO CTOPaHUS
KII/JI TerioBOro aBUTraTes.
25 TE'IIJ[]OBBIG IBUTATEIIN U 3aIluTa buGnnorexa [IOK
N https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIeil cpe/ibl
3aKOH COXpaHEHMS U MPEBPAILICHUS
26 P POEp bubmuorexa [IOK
SHEPTHH B TETUIOBBIX MPOIIECCax
[TonroroBka Kk KOHTPOIBHOU paboTe
7 1o Teme "TernoBbie SABICHUS. bu6mmoreka [IOK
M3MeHeHue arperaTHbIX COCTOSSHUN https://m.edsoo.ru/ff0a83f2
BemecTBa"
KonTponbHast pabora 1o teme
28 "TemoBble sBiaeHUS. MI3MeHeHne bubmmorexa [IOK
L .y https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA
Onektpusanus Teia. /[Ba pona
29 P Hla p bubmuorexa [IOK
AJIEKTPUUYECKUX 3aPSI0B
Ypok-uccnenoBanue "IneKTpusanusa
30 TeJl UHAYKLUEN U IIPU bubnnoreka [JOK

CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCII.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.

1 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6nuorexa [IOK
noss. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JEKTPUYECKUX MOJEH
Hocurenn snekTpuyeckux 3apsios.

33 DneMeHTapHbIi 3apsa. CtpoeHue bubnuorexa [IOK
aToma

34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAaHEHUs IIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4u Ha npUMEHEHUE bubnnorexka [IOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cyiiecTBoBaHus. MICTOUHUKHN bubmmorexa [IOK

ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlencTBUSA 3JIEKTPUYECKOTO TOKA bubmorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlelictBue

38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1 bubmuoreka [JOK
U TUDJIEKTPUKA"

39 DNEeKTpUYECKU TOK B METAIUIAX, bubnnorexa [IOK
JKUJKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
DJleKTpHUYecKas 1Ienb U €€ COCTaBHbIE

40 P i bubmuorexa [IOK
4acTH
Cuna Toka. JlaboparopHnas pabora
" bubnnoreka [JOK

41 N3mepenue u peryampoBaHUE CUITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DneKTpUUecKoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43 CornpoTuBieHHE MPOBOIHUKA. bubmuorexka [IOK
Y nenpHOe COMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bu6mmoteka [IOK
IPOBOJIHUKA OT €r'0 JUIMHBL, IUIOIa 1 https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTb CUJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma i ydacTka bubamorexa [TOK
P ' i https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHJIEI
46 TOKa, UAYILETO Yepe3 pE3UCTOP, OT 1 bubnmorexa HOK
> WY pesp P> https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUs Ha pe3ucrope”
[locnenoBarenbHOE U apaIIEIBHOE
47 g P bubnuorexa [IOK
COEIMHEHUS IIPOBOJHUKOB
JlaboparopHast pabota "TIpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [IOK
MOCJIEAOBATEIILHOM COEIUHEHNUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHas pabota "IIpoBepka
49 IIpaBUJIa JJIsl CUIIbI TOKA IIpU | bubnumoreka LIOK

napaieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ffO0aadle




Pemenue 3amau Ha IIPUMCHCHUC

50 3akoHa OMa JU1g pas3iIndHoro Bubmorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AJIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Omnpenenenue
52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO bubnmorexa [OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKHe 1ENu U MOTPeOuTeNn
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa LHOK
P P Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanne
IlocTOsIHHBIE MArHUTEI, KX
54 . bu6nmorexa [IOK
B3aHUMOJICHCTBHE
55 Ypok-uccnenosanue "Mzydenne bubnnorexa [IOK
oJeil MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunTtHOe noae. MarHuTHOE 10JIe
56 3eMIId U ero 3HadYeHue I KU3HU Ha bubmmorexa LHOK
a https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBKa K KOHTPOJIBLHOM paboTe
1o TeMe "DIIEKTPUUECKUE 3apsiibl.
57 3apspKeHHbBIE Tela U UX bubmorexa OK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. IlocTossHHBII
3JEKTPUYECKUNA TOK"
Kontposnbnas padoTa 1o Teme
"JJIEKTPUUECKHUE 3apsIIbI.
P P bubmuorexa [IOK
58 3apsKEHHBIE TeJla U UX

B3anmoeucTBus. IlocTostHHBIN
aJeKTpudecKuid ToK" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8




IIpoBepoyHas pabora

59

Pesepsubrit ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBIIM
ANEKTPUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOacdc6

60

OmnsIT OpcTrena. MarautHoe 1nose
JIEKTPUUECKOro Toka MarHuTHoe
T10JIe KaTyIIKH C TOKOM

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

61

[IpumeHeHue 31eKTPOMarHiuToB B
texnuke. JlaboparopHas pabota
"N3y4yeHue ecTBUSI MArHUTHOTO
10JI51 HAa MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac74a

62

DIIEKTPOABUTATENb IIOCTOSTHHOTO
ToKa. Mcrionb3oBanue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI 37eKTpoBUTaTEN"

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papanes. 3aKoH
3JICKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

but6mmoreka [JOK

64

DnexrporeHepatop. CrocoOs
MOJTYYCHHUS DIIEKTPUUIESCKON IHEPTUH.
DJIEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX HCTOYHHKAX
JHEPTUU

bu6nmorexa [IOK

65

[MonroroBka K KOHTPOIBHOU paboTe
1o Teme "DIIEKTPUUECKUE U
MAariuTHbBIE IBICHUS"

bubmuorexa [IOK




KontpomnsHas pabota o teme

66 "DJIEKTPUUYECKAE U MAaTrHUTHBIE 1 Bubmorexa IIOK
Tp" https://m.edsoo.ru/ffOacb14
SIBJIEHUS
67 Pabota ¢ TekcTaMu 110 TeMe 1 bubmuorexa [JOK
"TeruioBble ABICHUA" https://m.edsoo.ru/ff0acc5e
68 '1"a60Ta C TEKCTaMH no"TeMe 1 Butmorexa LIOK
MarxauTHble IBIICHUSA
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME




9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHusi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

| MexaHnueckoe OBMKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEILHOCTD | bubmuotexa [JOK
MEXaHUYECKOTO ABUKEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bu6mmoreka [JOK
JOBW)KCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBxkeHue. CpelHss U MTHOBEHHAas 1 bu6mmoreka [IOK
CKOPOCTh

5 [TpsimonrHeHOe paBHOYCKOPEHHOE | bubnuorexa LIOK
JIBJKECHHE. Y CKOpEHHe https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHUS. 1 bu6nmnoreka [IOK
I'paduk ckopoctr
JlabopaTopHast pabota "Onpenenenue

7 YCKOpEHHS Tena npu | | bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUXEHUU 110 https://m.edsoo.ru/ffO0adb18
HaKJIOHHOM miockocTu"
CBoOoguoe nagenue teir. OnbIT

8 1 bubmnorexa [JOK
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 | bu6muoreka [IOK

OKPY’KHOCTH. Hepuon H 9aCToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHast u yriosas

CKOPOCTH
10 LlenTpocTpeMUTENHEHOE YCKOPEHHE bu6mmoreka [JOK
1 Ilepssriit 3akoH HeroToHa. Bexrop bu6nuorexa [IOK
CUIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bu6nmoreka [IOK
PaBHOgelicTBYIOIIASA crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bu6mmoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenne 3a1a4 Ha npuMeHEHNE bu6nmnoreka [IOK
3aKkoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6e
15 Cua ynpyrocru. 3akon T'yka ngs?;r?::;:z)grou}?maecﬂ
16 Pemenune 3anay no teme «Cuna BuGorexa LIOK
YOPYTOCTHY
17 Jlaboparopnas pabota «Onpenenenue bu6muoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ffOaee28
bubmuotexa [JOK
18 Crna Tperis https://m.edsoc])_.[ru/fanWS8
19 Pemenue 3agau mo teme «Cua bubmuotexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6mmoreka [JOK
kod(uImeHTa TpeHU CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3ama4d no teme "3akoHbI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
2 Cwta TSDKECTH Y 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpok-koHpepenus "J{BrmkeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA bubmmorexa [LIOK
(Conneunas cuctema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
; P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 IlepBas kocMHU4ecKast CKOPOCTb. bu6nuorexa [IOK
HesecoMocTtb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUabHOM TOUKH.
AOGCOIIOTHO TBEPI0E TEIIO.
26 PasaoBecue TBEpIOTO TENA C bubmorexa HOK
. . p https://m.edsoo.ru/ffO0afe36
3aKpeIUIEHHON OChIO BpalllEHHUS.
MowmenT cunsl. LlenTp Tsxectn
PaBHOBecHe MaTepUaIbHOM TOUKH.
AOCOoNIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C bubnuorexa LIOK
3aKpEIUIEHHON OCBIO BpaLlEHUS.
MowmeHnT cuinbl. LieHTp TskecTr
)3 Pemenue 3agau mo teme "MoMeHT bu6mmorexa [IOK
cuibl. LleHTp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MeXaHUUeCKOE IBIKEHUE bubmmorexa [OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KonTponbHas pabota no teme
30 "MexaHUYeCKO€e IBIKEHUE bubmorexa HOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
31 Nmnynbce Tena. Umnynbe cuibl. 3aKoH bubmuorexa [JOK




COXpaHEeHHs UMITyJbca. YTIIPYroe u
HEYIPYyroe B3aUMOICHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amay mo teme ""3aKkoH

bubmuorexa [JOK

32
COXpaHEeHMsI UMITyJibca ' https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepenuus "PeakTuBHOE
33 P (epenu \ bu6mmoreka [JOK
JBUKEHHE B IPUPOJIE U TEXHUKE
bubmuoreka [JOK
34 M 0
CRAHIHACCIa pabota i MOMHOCTE https://m.edsoo.ru/ff0b0ag4
35 Pabota cuibl TSYKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
A0O0ThI CUJIBI TPEHUS TIPH
36 p P p but6mmoreka [IOK
PaBHOMEPHOM JIBU)KEHUH TeJla 10
TOPU30HTAIBHON TOBEPXHOCTU»
CBs13b SHEpruM U paboTHI.
37 P P bubmuorexa [IOK
[ToTeHuManbHas SHEPrUst
13 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUsl SHEPTHUH B
39 P P bubmuorexa [IOK
MEXaHHUKe
40 JlaGopaTopHnas pabora «3yuenue bu6nuoreka [IOK
3aKOHA COXPAaHEHHS JHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOC IBUKEHHUE B €TO Bbu6mmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoyeoaHusl. bu6mmoreka [IOK
Breimnyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
MaremaTuyecKuil U MPy>KUHHBIN
43 26 bubmuorexa [IOK

MasaATHHUKHU




YPOK-I/ICCHG,I[OBB.HI/IG «3aBUCUMOCTD

44 reproaa KoiueOaHui OT KECTKOCTH Enbmiorexa HOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
[IpeBpaiienue sHepruu npu
45 pespatt P P but6mmoreka [IOK
MEXaHHUYECKHUX KOJIeOaHMIX
JlabopaTtopHas pabora «OnpeneneHue
46 4aCTOTHI ¥ TIEPHOJIa KOJIeOaHUI bubmmorexa HOK
PHOA https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasiTHUKA)»
JlaGopatopHnas pabora «IIpoBepka
A7 HE3aBHCUMOCTH IepHoJIa KoJIeOaHHi bu6mmoreka [JOK
rpy3a, MOABELUIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchbl Tpy3a»
Mexanunueckue BojiHbl. CBOMCTBA
48 MexaHndeckux BoJH. [IpogonsHbie 1 Bubmmorera [IOK
P https://m.edsoo.ru/ff0b21 fe
MOTIEPEYHbIE BOJHBI
VYpoxk-koHpepennus "MexaHHUECKHE
49 BOJIHBI B TBEPJIOM TeEJIE. bu6nmnoreka [IOK
Ceiicmuueckue BOJIHBI"
3Byk. PactipocTpaneHue u oTpakeHUe
50 Y pocIp P bub6mmoreka [IOK
3BYyKa
Ypok-uccnenosanue "Habmonenne
51 3aBHCUMOCTH BBICOTHI 3ByKa OT bu6nmnoreka [IOK
4acTOThI"
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 P E,K bubmuorexa [JOK
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIpTpa3ByK u bu6muoreka [IOK
UH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroToBKa K KOHTPOJIBLHOM paboTe 1Mo bubmuorexa [JOK




TeMe "3aKOHBI COXPAHECHHUS.
Mexanunueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

Konrtponbnas pabora o Teme

55 "3akoHbI coxpaHeHus. MexaHndeckue bu6mmoreka [IOK
Kosie0aHus U BOJTHBI"
56 DJIEKTPOMAarHuTHOE TIOJIE. bu6nmoreka [IOK
DJIEeKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH bu6mmoreka [IOK
Ypok-koudpepennus "Hlkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bu6mmoreka [JOK
Hcnonp30BaHKE 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenopanue "N3yuenue
59 CBIz)I?'ICTB 3IIEK OMaFHI/ITHyIjX BOJIH C bubmorexa HOK
P " https://m.edsoo.ru/ffOb2c6¢
MTOMOIIIBI0 MOOMJIBHOTO TeaehoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUIMHBI DJIEKTPOMarHUTHOU bubnuorexa LIOK
BOJIHBI
DneKTpoMarHuTHasl MpUpPoa CBETa.
61 CxopocTth cBeTa. BoHOBBIE CBOICTBA bubmmorexa OK
P ’ https://m.edsoo.ru/ffOb31d0
CBeTa
Hcrounuku ceera. [Ipsamonuneinoe
62 acMpOCTPAHEHHUE CBETA. 3aTMEHUS bubmmorexa [IOK
Pactpoctp ' https://m.edsoo.ru/ff0b3658
CouHua u JIyHsl
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amgau Ha npUMeHEHUE bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa’KE€HHUs CBETA
64 [Ipenomnenue cera. 3aKoH bubmuorexa [JOK




MMPEJIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TorHOE BHYTpEHHEE OTPaKCHUE CBETA.

bu6mmoreka [JOK
65 Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
3aBUCHUMOCTH YTJIa MPETOMIICHHS
66 yraa mp bubmuorexa [IOK
CBETOBOTO JIy4ya OT yTIJia MaJieHus Ha
rpanuue "Bo3yX-cTekno""
VYpoxk-konpepenuus "VicnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS: bubmuotexa [JOK
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JTWH3bI
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 [TocTpoenne n300pakeHUH B JIMH3aX
P P https://m.edsoo.ru/ff0bd44a
JlabopaTtopHnast pabota "Onpenenenne
. bubmunoreka [JOK
70 (OKYCHOTO paCCTOSIHHS M ONITUYECKON 1
. " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepeHus "OnTuaeckue bu6mmoreka [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [JOK
72 I'ma3 kak ontuueckas cuctema. 3peHue 1
https://m.edsoo.ru/ff0b4684
Vpok-konpepenuus "Jlepextot
73 P Pep Jled " bubnuorexa [JOK
3penus. Kak coxpaHuTh 3peHHe
Paznoxenune 6enoro cBeta B CIIEKT).
74 OmpiTel HetoToHA. CrioxeHue bubmuotexa [JOK

CIIEKTpaJIbHBIX LBETOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ffOcOfdc




JlaGopatopHas padota "OnbIThI 110
PAa3JIOKEHUIO OEJIOro CBETa B CIIEKTP U

75 BOCIIPHUSITHIO IIBETA MPEIMETOB MIPH UX bubamorexa [OK
p H pel P https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 [[BETOBbIE
GbunbTpHI"
VYpok-npaktukyM "BosHOBbBIE
76 CBOIICTBa CBETA: JUCIIEPCHS, bubnuorexa [JOK
uHTepepeHys u audpaxmus”
77 Omnsitel Pe3epdopaa u mnanerapHas bu6muoreka [IOK
MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa bubmuorexa [JOK
Hcnyckanue u moryiomnieHue cBera
79 aroMoM. KBanThl. JInHeivaTsie bubmmorexa OK
' ' https://m.edsoo.ru/ff0c144¢
CIIEKTPbI
20 Ypok-npaktukym "Habmronenne bu6mmoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoaxkTBHOCTB U €€ BUIBI bubmmorera [IOK
8 A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bu6mmoreka [JOK
MOJEHb https://m.edsoo.ru/ffOc18ac
23 PaanoaktrBHBIE TpEBpAILICHHUS. bu6mmoreka [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau o Teme: Bbub6mmoreka [JOK
"PagnoakTuBHBIE TpEBpaLICHUS " https://m.edsoo.ru/ffOc1b4a
85 [epuon momypacmana bu6mmoreka [JOK
Ypok-koHpepenuus "PagnoakTuBHbIe
P Gep bubmuorexa [JOK
86 U3ITy4eHUs B IPUPOJIE, METUIIUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




SnepHbie peakiuu. 3aKOHbBI

87 COXpaHEeHHUs 3apAJ0BOT0 U MAaCCOBOIO bubmmorexa [IOK
P P https://m.edsoo.ru/ffOc1c58

qucen

28 DHeprus cBsI3u aTOMHBIX sifiep. CBA3b bu6mmoreka [IOK
MaccChl ¥ DHEPTUHA https://m.edsoo.ru/ffO0c1d7a
Penrenne 3agad mo treMe " nepHrle

89 | P bubmuorexa [IOK
peaxiuu

90 Peakuuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
Ucrounuku sneprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHbepenius "SAnepras
sHepreTHka. JleicTBus

91 p A . but6mmoreka [IOK
paanOaKTUBHBIX U3TyUYEHUN HA KUBbIE
opraHu3msl"
[ToaroroBka K KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMArHuTHOE I0JI€. bu6mmoreka [IOK
DJIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanroBbie siBeHus"
KonTponbHas pabota mo Teme
"DJIEKTPOMarHuTHOE MOJE.

93 P bubmuorexa [IOK
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsic siBneHus"
[ToBTOpenue, o6o0IIeHNE.

94 JlabopatopHblie pabOTHI 1O KypC bubmmorexa [IOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a

BzaumoneiictBue ten

[ToBTOpenue, o0o01eHue. Peenue

95 ACUYETHBIX U KaUYECTBEHHBIX 3a]1a4 110 bubmorexa LOK
p " " https://m.edsoo.ru/ff0c2572
teme "TernoBble mpolecchl

96 IToBTOpenue, o600menue. Pemenue but6mmoreka [IOK




pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a7a4 110
teme "KII/ TennoBbeix aBuraresnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o0o0meHue. Pemenue

97 aCUETHBIX U Ka4E€CTBEHHBIX 3aJa4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoyctaHOBOK"
[ToBTOpeHme, 0600IIEHNE.
98 JlabopaTopubIe PabdOTHI IO KYPC 1 1 bubmmorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBICHUS
[loBTopenue, o600uenue. Padora c
99 TEKCTaMH I10 TeMe "3aKOHEI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUSI B MEXaHHUKE
Bbu6moreka [JOK
1 4! 1
00 TOroBasi KOHTPOIbHAs paboTa https://m.edsoo.ru/ff0c2e82
[ToTropenue, o6o0mmenue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBEBIE 1 bubnmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Padora ¢
102 TekcTaMu 110 TeMme "KBaHTOBas u 1 bu6mmoreka [IOK
snepHas pusuka"
OBILIEE KOJIMYECTBO YACOB I10 102 7

[NPOI'PAMME




INPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nmporpammMmbl OCHOBHOT O 001ero 06Pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (U3NUECKHUE SIBICHUS B NPUPOJE,
IPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3Yys (U3MYECKHE BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003HaueHMs U €AUHUIB! (PU3NUECKUX BEITMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAaHHYIHO (U3MYECKYI0 BEIMYUMHY C JAPYIrMMH
BEJIMYMHAMHU, CTPOUTH  TIpa@UKH  HM3YYEHHBIX  3aBUCHMOCTEH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA TeJ, (PU3NUYCCKUE SBICHHUS U TPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NpPH H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYeCKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3UYECKUX SBICHUH, (DU3NIECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbie 3a7aud B 1 — 2 neHCTBUA, UCIIONB3Ysl 3aKOHBI U




(bopMyiibl, CBsI3bIBAIOLIME (PU3NUYECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIOBMsI 3aJa4M  3alMChIBaTh KpaTKOE yCIOBUE, IIOJCTaBIATH
¢uznyeckre BEIUYUHBI B (POPMYIBI U IPOBOIAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUs 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH TOTYICHHON (PU3NICCKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHUU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMOe  MpEANojoXKeHHe  (TUMoTe3y),  pas3audath U
MHTEPIPETUPOBATh MONYyUYEHHBIH pe3yiabTaT, HAXOAUTh OMIMOKH B

XO0J€ O1bITa, ACJIATh BBIBOJBLI 11O €T'0 pE3YyJIbTaTaM

1.9

IPOBOAMUTH OIBITHl [0 HAOMIOAECHUIO (U3NYECKUX SBICHUN WK
($U3MYEeCKUX ~ CBOWCTB  Tel:  (opMylnupoBaTh  MPOBEpsSEMbIC
MPEANONOKEeHHs, COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUSs, 3aIIMCHIBATD XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH TMPSIMbIE M3MEPEHUs] C HCHOJb30BAHWEM AaHAJOT'OBBIX M
UQPPOBBIX MPUOOPOB, 3aIKMCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM

3aJJaHHOHM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHHE 3aBUCUMOCTH  OJHOM  (hu3HUECcKOil
BEJIMYMHBI OT JAPYrol ¢ WCIOJIb30BaHUEM TMPSMBIX HU3MEpPEHUIl,
y4acTBOBaTh B IUIAHHUPOBAHUM Y4e€OHOTO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIeys MPEI0KEHHOMY TUIaHy,
¢buKkcUpoBaTh PE3yibTATHl IOJYYEHHON 3aBUCUMOCTU (PUINUYECKUX
BEJIMYUH B BUJC MPEIIOKCHHBIX TA0IHI] U TPaPUKOB, 1€TaTh BHIBOJIBI

10 pe3yJbTaTaM HCCIIEIOBAHUS

1.12

NPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MYECKUX BEIMYUH, CIEIys
NpPe/UI0KEHHONW MHCTPYKIMH: TIPU BBIOJHEHUH U3MEPEHUil coOupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HMCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh IPUHIMIBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLHUIBI JEUCTBUS HM3YyYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IMOMOIIBI0 UX ONHUCAHWS,
UCTIONB3Yysl 3HAaHMA O CBOMCTBaX (DM3MYECKUX  SIBICHUH U

HeoOX0ouMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANTh TPUMEPHl (HAXOAUTh HWH(OpPMALUIO O MpPUMEpax)
MPaKTUYECKOTO UCIOIh30BaHUS (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HH Uil oOecriedeHrsi 0€30macHOCTH TpH  OOpamieHuH ¢
npubOpaMy M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 310POBbs U

COOJTIOICHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpejie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE
UMEIOIUXCA 3HAHUM W IyTEM CPAaBHEHUS pa3IMYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4EOHBIX 3alaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BiaIeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpPMALIUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
HAa oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJICp)KaHHS, B TOM YHCJIE MYOJUYHO JelaTh KPaTKUE COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIICOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM IMOHATHHHBIA ammapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIIUEH

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN paclpenesTh
00513aHHOCTHU B I'pyIII€ B COOTBETCTBUU C IOCTABJICHHBIMU 3a/ladyaMH,
CJIEIUTh 3a BBINOJIHEHHEM ILJIaHA JIEUCTBUM, aJIeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJAJ B JICATENBHOCTh TPYIIBL, BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3alMO/JICHCTBHE, YUUTBIBASI MHEHUE

OKPY>KaOIIHNX

8 KUIIACC

Kon
NPOBEPSIEMOT 0
pe3yJbTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’ILHOI7I nmporpaMmmMmsbl OCHOBHOTI'O 06mer0 OﬁpaSOBaHI/IH

HCITIOJB30BAaTh IOHATHA

1.2

pasindaTtb ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KaIOIIeM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IPU 3TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUBNUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHUS,
UCTIONB3ysl (U3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIBHO
TPaKTOBaTh  (U3MYECCKHIA  CMBICI  HCIOJB3YEMBIX  BEIIUYHH,
0003HaYCHUS U €AMHUIIBI PU3HUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIHYUHY C JIPYTHMH
BEIMYMHAMH, CTPOUTh TpadUKd  M3YYECHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBa TeJ, (pU3MYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPH H3TOM [aBaTh CJIOBECHYIO
GbOopMyTUPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4eCKoe

BBIpaXXEHHE

1.6

O00BSACHATH (PU3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIpI0 1 — 2 HM3y4eHHBIX CBOMCTBA

buznyeckux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 JeiCTBUSI, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBHMSI 33/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX Ui peIIeHHs 3a/Jadyd, BbIOMPAaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE JJisi €€ pelIeHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HA4YeHUE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METOOB, UCIIONIB3YS OMMCAHNUE UCCIIEIOBAHUS, BBIICISITh
MIPOBEPSiEMOE TPEAINOIOKEHHE, OLIEHUBATh IPABHIBHOCTb MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUW WIH
bu3HYecKux  CBOMCTB  Tell:  (OpPMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONI0KEeHUs,, CcoOUpaTb  YCTAHOBKY M3  IPEIJIOKESHHOTO




000pyoBaHus, OMUCHIBATh XO/1 OMbITA U (POPMYIUPOBATH BHIBOABI

1.10

BBIIIOJIHATHh IIPSMBIE HM3MEPEHUS C HCIOJIB30BAHMEM AHAJIOTOBBIX
nprOOPOB U TATYMKOB (PU3NYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOI a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HCCIICIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIIMYUHBI OT JPYIOM C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEIOBaHHE, COOMpPATh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEeHUus, CleAys  MpeaNoKeHHOMY  IUIaHy, (UKCHPOBATh
pPEe3YNIbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUE TaOJUIl U TPadHKOB,

JCJIaTh BBIBOAKBI 11O PE3yJIbTaTaM UCCIICA0BaHUA

1.12

IPOBOJUTh  KOCBEHHblE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM HHCTPYKLMH, U BBIUMCIATH 3HA4YCHUE

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINbBI JEHCTBUS H3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpOM Ha MX ONMCAaHUs, HUCIOJb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

¢buznyeckre 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W IapalJICJIbHBIM
COCIMHCHUEM OJICMCHTOB, pasinyias YCJIOBHELIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MPUMEPAX)
MNPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOMN
KHU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OOpallleHHuH ¢
npudoOpaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

cOOJTI0ICHHUS] HOPM 3KOJIOIMYECKOIo MOBEICHUS B OKPYKaloIlIel cpeie

1.17

OCYIIECTBIISATH MOUCK MHPOPMAIUH (PU3HUECKOTO COJAEPKAHUSI B CETH
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIPHBIX HMCTOYHUKOB BBLICTATh HWH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYMBON MIIM MOXKET OBITh HETOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBIIIOJIHCHUHN y‘{e6HBIX 3aJlaHui Hay4YHO-




HOMYJIAPHYIO JIUTEPATypy (PU3NYECKOTO COJIEp)KaHUs, CIIPaBOYHBIE
Marepuaibl, pecypchl cethn VHTepHer; BnageTe NpuUEMaMH
KOHCITIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHGOpMAII0 W3 HECKOJIHKUX HCTOYHHKOB (DU3MUECKOTrO
COJICp)KaHMsI, B TOM WYHCJIC IMyOJIMYHO TPEACTABIATh PE3YIbTATHI
NPOCKTHOW WIJIM HUCCJIEI0BATEILCKON JEATCIBHOCTH, IMPU ITOM
IPAaMOTHO HCIIOJIb30BATh WM3YYCHHBIA MOHATHHHBIN ammapar Kypca

(bu3KKH, COMPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUeH

1.20

IIPU BBIOJHEHUHN Y4Y€OHBIX IMPOEKTOB M HCCIEAOBaHUN (U3MUECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPYIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIJIAJ] B JEATCIBHOCTh TPYNIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  IMPOSBIASL  T'OTOBHOCTh

pa3peniath KOHQIHKTHI

9 KIIACC

Kon
NPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOIM
o0pa3oBaTe/IbLHOI NPOrpaMMbI OCHOBHOTI'0 00111€eTr0 00pa30BaHUsS

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATUA

1.2

pas3inyaTth ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B IPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBILAEIATDH

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHbIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, MPH ONUCAHUU IPABUIBHO
TPaKTOBaThb  (PU3MYECKHMH  CMBICI  HCHOJBb3YEMBIX  BEJIMYHH,
0003HaYeHUs U eUHUIIBI PU3NUECKUX BEJIIMYMH, HAXOAUTH (POPMYJIBI,

CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH




BEJIMYMHAMHU, CTPOUTh  TIpa@UKH  HM3YyYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W IPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'IPIpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTCMAaTHYCCKOC

BBIpPaXKECHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemate pacué€THbele 3adaud (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHMI), WCHOJB3yd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a1adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIIUE WM
U30BITOYHBIC TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMBbIE
JUIS pELIeHUs, MPOBOJUTH PAacd€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (I)HSquCKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MHpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Ys OMMCAHUE HCCIICAOBAHMSA, BBIICIATH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTh MOPSAKA
NPOBEICHUS MHCCIEAOBAaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3ybTaThl HAOIIOACHUN U OITBITOB

1.9

NPOBOJIUTh OMBITHI 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWMCTB TENI: CAMOCTOSITEILHO COOMpATh YCTAHOBKY W3
U30BITOYHOTO Habopa 00OpYyJOBaHUS, OMHUCHIBATH XOJ OMNBITA M €ro

pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TPU HEOOXOIUMOCTH CEpPUI0 TMPSIMBIX HU3MEpPEHUl,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMON BelWYHMHBI ((HOKycHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBATH BBIOOpP crocoba

HU3MEpeHUs (M3MEPUTEIHHOTO PUOopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUU: TUIAHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEIBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pPE3yJIbTaThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJINYHMH B BHUAC Ta6JII/II_II/I




rpaduKoB, Ne1aTh BHIBOJIBI 10 pPE3yJIbTaTaM UCCIIEOBaHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
U BBIIOJHATE W3MEPEHHUs, CIEeAys MNPEIIOKCHHOW HWHCTPYKIHH,
BBIYKCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYCHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH 1810)51 pa60Te C

71ab60paTopHBIM 000pPYTOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3MUECKHX Mojeieil:
MaTepuaigbHasi TOUKa, a0COMIOTHO TBEPAOE TEJIO, TOYCUHBIN NCTOYHHK
CBeTa, JIyd, TOHKasl JIMH3a, [JaHeTapHas MOJIelb aToMa, HyKJIOHHas

MOZCJIb aTOMHOI'O gapa

1.15

XapaKTepU30BaTh MPHHLUUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U HEOOXOIUMbBIE

(I)I/I3I/I‘{CCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJOTMYECKHX IPOLECCOB MPH PEUICHUH y4eOHO-MPAKTUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI U300pakeHUH B MIOCKOM

3epKajie U COOMPAIOIICH TUH3E

1.17

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOM
KHU3HH Ui oOecriedyeHHss O€30MacHOCTH TMpH  OOpalieHun ¢
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 310POBbs U

CO6JHOI[€HI/ISI HOPM 5KOJIOTHUYCCKOI'O TOBCACHUS B Opr)KaI-OH_Ieﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (U3NIECKOTO COIEPKAHUSI B CETH
WuTepHeT, caMocTosATeNbHO (OpMYyIHMpys IOMCKOBBIA  3ampoc,
HaXOAWTh IYyTH  ONpPEJENIEHUS  JTOCTOBEPHOCTH  IMOJYyYEHHOU
MHQOPMALIMM HA OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIh30BaTh TPU  BBHIMIOJHEHWHM Y4YE€OHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEpNKaHUsS, CIPABOUYHBIC
Marepuanbl, pecypcbl cetu MHTepHer; BiageTh nOpuEMaMHu

KOHCITIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OTHOMN




3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (DU3MYECKOTO
COJIepXKaHMA, IMyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHON WIIH
UCCIIEAOBATENICKOM  ACATENBHOCTH, INIPU  OTOM  I'PaMOTHO
UCIIOJIB30BATh U3yYEHHBIN OHATUIHBIN anmnapaTr ©3y4aeMoro paszaena
(GU3UKN W CONMPOBOXIATh BBICTYIUIEHHE MpE3eHTalMeld ¢ yuéToM

0CcOO0eHHOCTEN AyaIuTOpUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aWMMOJCHCTBHE,  TMpPOSBIAS  T'OTOBHOCTh

pa3peniath KOHQIHKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemMble 31eMeHTBI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHWHM OKPYXXAIOIIETO MHUPA

1.1

®u3znka — Hayka O TMpupoAe. SBIEHUS PUPOMBI.
@u3n4eCKUe  SBJICHUS: MEXaHUYECKHE, TEIUIOBbIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I?»I/I‘IGCKI/IX
BCJIIMYHH. dusznueckue HpI/I60pBI. HOFpCIJ_IHOCTB

n3MepeHuil. MexayHapoaHasi CHCTeMa eTUHUIT

1.3

EcrecTBeHHOHay4HBIH METOJ TO3HAHUS: HAOIIOJICHHE,
IIOCTAHOBKA H&y‘IHOFO Bonpoca, BBIIBHKCHUEC THIIOTE3,
BKCHepI/IMeHT 10 npOBepKe THUITOTE3, O6'I>5[CH€HI/IG

HAOJI0JAaEMOTO SIBJICHUS

1.4

Onwucanne pU3NUECKUX SBJICHUNA C IIOMOIIBIO MOJIEIEH

1.5

[TpakTuyeckue paboOTHI:

###Par#HH#113MepenHne paccTosHUi.
###Par#t##l3mMepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MajbIX Tell.
###Par###lI3MepeHre  TeMmnepaTypbl NPU  MOMOIIH

KHUJIKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHUU BEHIECTBA

2.1

###Par#H##CTpoeHe BEILECTBA: aTOMBI U MOJIEKYJIbI, UX
pazmepbl.  OmBITBI,  JOKa3bIBAIOUINE  JHCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

2.3

###Par### ] Biokenne  dvactuir  BemiectBa.  CBs3b
CKOPOCTH  JBWKEHHUSI 4YacTHI[ C  TEMIEepaTypou.

BbpoynoBckoe neuxenue, nuddysus

B3aumoneiicTBre YacTHIl BEIIECTBA: IPUTHKEHUE U

OTTAJIKUBaHHUE




###Par###ArperaTHple COCTOSHMS BEILIECTBA: CTPOECHUE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEIN.

24 B3auMocBsA3p Mexay CBOWCTBAMU BELIECTB B PA3HBIX
arperaTHhIX COCTOSHUSAX M WX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###O1neHka quaMeTpa aToMa METOJIOM PSAOB (C
UCIIONIb30BaHueM QoTtorpaduii).

2.6 #H#Par###ONBITEL 110 HAOJIIOAEHUI0  TEIUIOBOTO

paclIpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXEHUIO JEHCTBUS CHJI

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBYDKECHUE. PaBHOoMepHOE 51
' HEPABHOMEPHOE JABU)KEHUE
H###Par#H##CKopOCTb. Cpennsis CKOPOCTb pu
3.2 HEPaBHOMEPHOM JBWKEHUHU. PacuéT myTw W BpeMeHHU
JIBUKEHUS
SBnenne uHepuuu. 3aKOH WHEpUHMH. B3anmonaeinctaue
33 T€J KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Tel.
Macca xak Mepa HHEPTHOCTH Teja
14 ###Parf##notHocTh BemiecTBa. CBSI3b IJIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00BEMA BEIIECTBA
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJEHUCTBUS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOILBIO TUHAMOMETpPA
37 #HPar###Bnenne Tarorenus u cuna TspkectH. Cuita
' TSKECTH Ha JPYrux IaHerax. Bec Tema. HeBecomocTh
13 Cuna tpeHus. TpeHHE CKOJIBXKEHHSI U TPEHHE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
3.9 ##H#Par###CnoxeHrue Ccuil, HalpaBJIEHHBIX IO OJHOU
' npsiMoii. PaBHOAEHCTBYOIAs CUIL
3.10 ITpakTrueckue paboThI:




OmnpezneneHre CKOPOCTH  PaBHOMEPHOTO  JBMKECHUS
(mapwka B KHJKOCTH, MOJCIH  DJIEKTPUICCKOTO
aBToMOOWIIT W Tak jaiee). OmnpenerneHue CpeaHEH
CKOPOCTH CKOJIBKEHHS Opycka WIM [Iapuka T0
HAKJIOHHOM  mockocTd. OrmpeneneHne  MIOTHOCTH
TBEPAOTO Telna. OnbIThI, JEMOHCTPUPYIOLIIHE
3aBUCHMOCTh PACTSDKEHUS (JedopMaiuu) MpYy>KUHBI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIbI TPEHHSI CKOJBKEHHS OT Beca Teya U

XapaKTepa COIIpUKaCarOmMunuXxcs HOBerHOCTeﬁ

dm3uyeckne SIBJICHUS B npupoac: MpuMepbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOW MPHUPOJIE,
JIefiCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckne ycTporuCcTBa: JTMHAMOMETP, HOJIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJIL, XXWJKOCTEM 1 T'A30B
i1 Hasnenue tBEpaoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBIICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBJIEHUS ra3a oT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaya naBneHus: TBEPABIMU TEIAMHU, KHUIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKEe MAaIIUHBI
3aBUCUMOCTh  JIaBJICHHUSI KUJKOCTH OT  TJIyOWHBI.
4.4 [I'anpocratudeckuii mapagokc. CooOIIarmuecs: CoOCy/Ibl.
I'unpaBnuueckue MEXaHU3MBbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpuanHbl
45 CYLIECTBOBaHMS BO3AYHIIHON 00010uku 3emiuu. OmnbIT
' Toppuuemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Nsmepenne armocdepHoro nasnenus. [Ipubopsr s
' U3MepeHus: aTMOC(HEPHOIo AaBIECHUS
[elicTBre XUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BeitankuBaromasi (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3ayxoruasanue




4.9

[TpakTruueckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOAE OT
0o0béMa TOrpy)kKEHHOM B JKUAKOCTb 4YacTH TeJja.
OnpeneneHue BbITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEI0, TNOrpyxkEHHOE B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JAEHCTBYIOIIECH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
NOTPYKEHHOM B JKMJKOCTh 4AaCTH T€Ja U OT IUIOTHOCTU
KUIKOCTH. KoncTpynpoBanue  apeomeTpa WU
KOHCTpYMPOBAaHHME  JIOAKM WM ompeneneHue  e€

TPY30MO0IbEMHOCTH

4.10

duznueckre  SABIEHUA B NOPHUPOJAE:  BIMSHHUE
aTMoc(epHOTO NaBICHUS HA KUBOW OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHuueckue YCTpPONCTBA: COOOILIAIOLIUECS COCY[BI,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKH TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnndeckass MOIITHOCTh
53 [IpocTele MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAS
' m10ckocTh. [IpaBuo paBHOBeCHs pblyara
54 [IpumeHeHue npaBuiia paBHOBECHS pbluara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  KoadduiueHt
5.5 IIOJIE3HOT'O JIeCTBUA MEXaHU3MOB. [IpocTrie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [loTenmanpHast SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnasi mMexaHuueckast SHEprusi. 3aKOH H3MEHECHHS U
' COXpaHEHUS] MEXaHUUYECKOU SHEPTUU
5.9 [IpakTryeckue paboOTHI:




###Par###Onpenenenue paboOThl CWIBI TPEHUS TIPH
PaBHOMCPHOM [OIBMKXCHHM TCJIa II0 FOpH?;OHT&J'II:HOfI
noBepxHoctu. MccnenoBanue ycioBHil paBHOBeCHS
ppuara. M3mepenne KIIJI HakJIOHHONW IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

duznueckue SIBJICHUS B nopupoac: pbiHaru B TECIC

5.10
4eJI0BEKa
TexHuueckne yCTpOMCTBA: pbluar, MOJABMXXHBIA U
5.11 HETOJABHKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMblie 3J1€eMEHTHI COIePAKAHUS
pasaeJa 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS  MOJEKYISIPHO-KMHETHUECKOM
61 TEOpUH CTPOEHMsI BemecTBa. Macca U pa3Mepsl
. MosieKyl.  OmbITBI, MOATBEP)KAAIOIIME  OCHOBHbBIE
I0JIO’KEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucrammmdeckue u aMopgHBIC
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJOKEHUHW MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe paciMpeHue 1 cxxaTue
6.6 Temnepatypa. CBsI3p TeMmmepaTtypbl CO CKOPOCTBIO
. TEIJIOBOTO ABM)KEHUS YaCTHII
6.7 Buytpennsis sueprust. Crioco0bl H3MEHEHHs BHYTPEHHEH
' SHEpruu: Terionepeaaya U CopepiieHue padoThl
6.8 Bunbl Temuonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,




U3Iy4YeHUe

KomnuectBo TCIIJIOTHI. VY nenbHas TEIIOEMKOCTD

6.9
BeIECTBA
TeriooOMeH u TemyoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOroO OasiaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTATUIMUECKUX BEIIECTB.
' VYaenbHas TEIUIOTA IIABICHUS
[TapooGpazoBanue w  KoHAeHcanus.  Vcmapenwue.
612 Kumenne. YpaenpHas  Temiora  mapooOpa3OBaHMS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(HEPHOTO
JaBJICHHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ejabHasl TENI0Ta CrOpaHus
[Tpunnuner  paboTel  TermoBbix — aBurateneit  KITJ
6.15 TEIUIOBOTrO JBUrarens. TemioBble OBUTATENH U 3alIUTa
OKpYKaroIlei Cpeasbl
3aKOH COXpaHEHHMsI U MPEBPAILECHUS SHEPTUH B TEILJIOBBIX
6.16
mporueccax
[IpakTryeckue pabOTHI:
##H##Par#H##OnbITl 10 OOHAPY)KEHUIO JEUCTBUS CHUII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
###Par###OnbpITBl 1O BBIPAIIMBAHUIO  KPUCTAIIOB
MOBAPEHHOM COJIM WIIA caxapa.
H##H#Par##H#OnbITel 1m0 HAOMIOACHHMIO  TEIIOBOTO
6.17 pacIIMpEeHUs Ta30B, )KUIKOCTEN U TBEPIBIX TEL.

###Par###OnpeneneHrue JaBleHUs BO3AyXa B OajuloHe
HINPHLIA.

#H##Par###0OnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH
JaBJICHUS] BO3JyXa OT ero o0béMa M HarpeBaHUsS WU
OXJIAKICHUSL.

###Par###1[poBepka rUNoOTE3bl JTUHEHHON 3aBUCUMOCTHU

JUTMHBL  CTOJIOMKA KUAKOCTH B TEPMOMETPHUUYECKOU




TpyOKe OT TeMIepaTypébl.

###Par##HaOmoneHue W3MEHEHUs BHYTpEHHEH
SHEPruU Tela B pe3ylbTaTe Teruionepenayu u padoTsl
BHEIIHUX CHUJL.

###PartH##lccnenoBanre SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJIHON U TOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJINYEeCTBa TEILIOTHI,
MOJIyYUEHHOTO BOJIOM TMpPH TEIJIO0OOMEHE C HarpeTbhiM
METAJUTMYECKUM ITAITUHAPOM.

#H#Par###Onpenenenne  yInenbHOH  TEIIOEMKOCTH
BCIIECTBA.

###Par###1ccnenoBanue npoiecca UCIapeHHusl.
###Par###Onpenenenre OTHOCUTEIBHON  BJIAQXKHOCTH
BO3/IyXa.

#H##ParfH##Onpenenenue yaenbHOU TEIUIOTHI IIaBICHUS

JIbaa.

6.18

Odusznueckue SBICHUS B MPUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KanWULIPHbIE SBJICHUS B IPHUPOJE,
KpUCTaJIJIbl B ipupoje, usnydeHue CosHLa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHCA, CHEra.

6.19

TexHuueckne  yCTpPOWCTBA:  KaNWUIAPHI, I[PUMEPHI
HCIIOJIB30BaHUsl KPUCTAJLIOB, JKUIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEIIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUHYECKHUE N MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanys Ten. J[Ba poaa 3eKTpUYECKHX 3aps10B
BzaumopeiictBue 3apsbkeHHBIX  Tell. 3akoH Kyiona

7.2 (3aBUCUMOCTB CHJIbI B3aUMOJAEHUCTBUSI 3apSIKEHHBIX TN OT
BEJIMYMHBI 3apSJI0B M PACCTOSHUS MEKTY TEJIAMH)

23 OnexTpudeckoe mnosne. Hanpsyk€HHOCTD 3IIEKTPUYECKOTO

nosst. [lpuHIMND cyneprno3unyu 3JeKTPUYECKUX MOJEH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsA/10B. SHCMCHTapHLIﬁ

7.4 anextpuueckuid 3apsan. Ctpoenue aroma. [IpoBoaHuKY U
JTUDJICKTPUKU
7.5 3aKOH COXpaHEHUS IEKTPUICCKOTO 3aps/a
6 DNEeKTpUYECKU  TOK.  YCIOBHUS  CYUIECTBOBaHUSA
' 3JEKTPUYECKOT0 TOKA. FICTOUHUKHN MOCTOSIHHOT'O TOKa
HevictBus AIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTSAX U razax
. Onexktpuyeckas 1enb. Cuna ToKa. OJEKTPUUYECKOE
' HarpspDKEHUE
9 ConpotuBienue MIPOBOJHUKA. VY nenbHoe
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akod Oma Jj1s1 ydyacTKa 1enu
[locnenoBarenbHOE W TMapaJyieIbHOE  COSAMHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuuecKkue Lenu U NOTPEOUTENH BJIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[locTostHHbIE MarHuThHl. B3anMonelcTBHE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHOe TIONE 3eMJId U €ro
' 3Ha4YEeHHE JJIs KU3HU Ha 3emIie
716 OnbIT Opcrena. MarHUTHOE MOJE 3JIEKTPUYECKOTO TOKA.
. [IpumeHeHue 37eKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOIrO IIOJIS HA IPOBOJHUK C TOKOM.
17 DIEeKTpOoABUTaTENb MOCTOSHHOIO TOKAa. Mcmonp3oBaHue
' 3JIEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTE
7.18 Onbitel  @apages.  SIBneHMe  3IEKTPOMarHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHepaTop. CnocoObl MOJIyYEHUSs
7.19 3JIEKTPUUECKOU SHEPIuu. DNEeKTPOCTAHIINI Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

[IpakTuyeckune pabOTHI:

OnbIT 110 HAOTIOACHUIO SIIEKTPU3AIUU TNl HHIYKITUEH

Y TIPH COMPUKOCHOBEHHH.

UccnenoBanue AEHUCTBUSL DJIEKTPUUYECKOrO TMOJS Ha

MIPOBOIHHUKY H JTUDIICKTPUKH.

COopka u mpoBepka pabOTBI DJICKTPUUECKON IenHn

ITOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHUe CHIIBI TOKA.

N3mMepenue u peryiupoBaHKe HAIIPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, UYILIETO Yepe3

PE3UCTOP, OT COMPOTHUBICHUS PE3UCTOPA W HAMPSKEHUS

Ha pe3uCTope.

OIBITHI, JIEMOHCTPHUPYIOIIIHE 3aBHCUMOCTD

AJIEKTPUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro
7.20 JUTMHBI, TIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuana.

[lpoBepka mpaBuia CJIOXKEHUS HANPSDKEHUH  1pU
MOCJIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIbI TOKa MpPU MapajuieIbHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKA, MIYLIETO 4Yepe3 Pe3UCTop.
OnpeneneHrie  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYLIETO Yepe3 JaMIOUKy, OT HalpsKEeHUS
Ha Hell. Onpenenenue KIIJI HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU
ux o0beaMHEeHWHM ©  pasaencHuu. Hcciaemoanue
JENCTBUS JIEKTPUUECKOIO TOKa HA MarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIUEC 3aBUCHUMOCTH CHJIBI




B3aMMOJICCTBHS KATYIIKKM C TOKOM U MarHuTa OT CHJIbI
TOKAa W HalpaBJeHUs TOKA B KaTyuike. 3yueHue

JEUCTBUSL MarHUTHOTO IIOJNS Ha MMPOBOJHUK C TOKOM.

KonctpynpoBanue u M3y4YEHUE paboThI
3IIEKTPOJABUTATEIIA. Hsmepenne KITA
JJIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAHUIO SABJICHUS 3JICKTpOMaAr HUTHOM HWHAYKIIUHA:
HCCICAOBAHUC W3MCHEHHI 3HAYeHUS H HaIIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

@dusuueckue SBIEHUS B NPUPOJE: IIIEKTPUUYECKUE
SBIGHUS B  arMocdepe, OICKTPHUECTBO  KUBBIX
OpPraHU3MOB, MAarHUTHOE ToJie 3eMJIH, peid MOo0oCoB,
POJIb MarHUTHOTO TOJISA JJISl )KU3HU Ha 3eMIle, MOJISIPHOE

CHUAHUC

7.22

TexHnyeckue ycTpolcTBa: 3JEKTPOCKOI, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON 3HEpruw,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MIPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kox anemenra IIpoBepsieMble 371€MEHTHI COAEPKAHUS
pazznena
MEXAHWYECKMUE ABJIEHUA
Mexanuueckoe JBWKeHHE. MarepuanpHas —TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEILHOCTE MEXAHUYECKOTO JIBMKEHUS
8.3 PaBHOMepHOE NPSIMOIMHENHOE IBHKEHUE
###Par#H##HepaBHOMEepHOE NPAMOIMHENHOE JBUKECHHE.
8.4 Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IIpHU

HCPABHOMCPHOM JABHXXCHHU




Yckopenue. PaBHOyCKOpEeHHOE MNPSAMOJIMHEHHOE

8.5
JBUKECHHE
8.6 #H##HPar###CoboaHoe nanenue. OnbITel [ anumes
###Par###PaBHoMepHOE JBUXKEHUE TIO OKPYXKHOCTH.
8.7 Ilepuon u wacrota obOpamienus. JluneitHas u yrioas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 ITepsriii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 HHPar#H#H#] [pyHIMI Cynepro3nuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Parf##Cuila  TpeHUs: CWIa TPEHUs CKOJbXEHHS,
813 CHUJIa TPEHMSI TTOKOSI, IPYTHE BUIbI TPEHMUSI
###HPar###Cuna  TSDKECTHW M 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
Hemwxkenne  mmaner  Bokpyr  Connma.  IlepBas
815 KocMUYeckasi CkopocTb. HeBecomocTh U meperpysku
| PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
8.10 TEJ0
###Par###PaBHoBecrue TBEPAOro Tena ¢ 3aKperI€HHON
817 OCbl0 BpaleHus. MomeHT cuisl. LienTp Tspkectn
8.18 Nmnynse Tena. U3menenne umnyinbsca. UMmynbc cuitbt
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 #HiHtPar#H#PeakTBHOE NBUKEHUE
8.21 Mexannueckas paboTa 1 MOIIIHOCTb
PaGora cun TsxkectH, ympyroctd, TpeHus. CBs3b
822 SHEPTUU U PAOOTHI
[loTrenunanpHass d2Heprus Tena, MOMHATOTO  HAJ
823 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHnManbHas SHEPTUSI CHKATOU MPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
825 KUHETUYECKON YHEPIUU
8.26 ###Par###3aKkoH cOXpaHEHUSI MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Ormpenenenne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WIM JBWKEHUS IIapuKa [0 HAKIOHHOM IIJIOCKOCTH.
OnpeneneHre yCKOpeHUsl Tena MpU PaBHOYCKOPEHHOM
JIBIDKCHUU 110 HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IYyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rumoOTE3bl: €CAM IPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 Ha4YaJlbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK psJ HEYETHBIX 4YHCET, TO COOTBETCTBYIOLIHE
MPOMEKYTKHU BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUSI
OT Ccwibl HOpMaJbHOTO JaBieHus. Omnpesenenue
kod(dduimenTa TpeHUs CKoNbKeHus. OnpeaeneHne
KECTKOCTU TpYyXkuHbL. OrnpeneneHue padOTbl  CUIIBI
TPEHHMsT TpU PABHOMEPHOM JBI)KEHHU Tela IO
TOPH3OHTAILHON ToBepXHOCTH. OrmpeneneHne padOTHI
CUIBl  YOPYroCcTM  IpH  INOABEME  Ipy3a €
UCIIOJB30BAHUEM  HEMOABW)KHOTO M IOJABHIKHOTO

OJIOKOB

8.28

duznyeckue SIBICHUS B mpupoaec: NpuiiiBbl U OTIIUBBLI,
JABMOXKCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUIOMETp,  JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebatenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJeOaHUl: IepUo/I, YacToTa, aMIUIUTYAA
9.2 Marematuueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatienre SHEPTUU MpH KOJIeOATETHHOM JIBH)KCHUH
93 3aryxatomue KkoJjiebaHus. BwIHyXaeHHBIE KOIeOaHMS.
' Pe3onanc
Mexannueckre BONHBL. CBOHCTBA MEXAHUYECKUX BOJIH.
94 [IpononbpHBIE W MOmNEpeyHbIC BONHBL J[JTMHA BOJIHBI U

CKOpOCTh €€ pacnpocTpaHeHuss. MeXaHHMYECKUE BOJIHBI B




TBEPJIOM TeJIe, CEUCMHYECKUE BOJIHBI

9.5 3Byk. ['pomKkoCTb 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WNudpas3Byk u yapTpa3Byk
[IpakTrdeckue paboOTHI:
OnpeneneHrie 4acToThl H  TepuoAa  KosieOaHUit
MaTeMaTUYECKOro MasiTHHKA.
OmnpeneneHre 4YacTOThl W TepHoja  KoJIeOaHMA
MPY>KHUHHOTO MasTHHKA
97 HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
' MOABEHICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHofa  KosieOaHMiA
NPY>KMHHOTO MasTHMKAa OT Macchl Tpysa. lIpoBepka
HE3aBUCUMOCTH nepuo/ia KoJICOaHMI rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHbl. I3mepenne yckopeHusi CBOOOHOTO MaIeHUs
®u3nueckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
99 TexHu4ecKne yCTPOMCTBA: JXOJOT, HCIOJIb30BAHKE

VIIBTPa3BYKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 3J1IeKTpOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona cera. CKOPOCTh CBeTa.

' BonHoBBIE CBOlICTBA CBETA

[IpakTuyeckue paboTHI:

10.4 N3yueHne CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOUITEHOTO TenedoHa
dusnueckue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeficTBHE BUMMOTO, yABTPapHUOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4CHUI

10.6 Texnuueckne YCTpOMCTBA: MCII0JIb30BaHUE

QJICKTPOMAruuTHLIX BOJIH AJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHWA

11.1 JlyueBasa monenb cBera. ICTOUHUKM CBETa
11.2 [IpssMonuHEHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [Imockoe 3epkano. 3aKoH OTpaKEHUs
' cBeTa
114 [Ipenomnenne cBera. 3aKOoH TMPEIIOMIICHUS CBETA.
' [TonHOE BHYTpEeHHEE OTpakeHHE CBETa
11.5 Jlunza. Xog stydeii B TUH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz xak onrtudeckas cucrema. bin30opykocTs H
‘ JAIIbHO30PKOCTh
118 Paznoxenue Oernoro ceera B ciekTp. OnbiThl HptoTOHA.
' CrnosxeHue CeKTpajabHBIX IIBETOB. J(ucmepcus cBeTa
[IpakTrueckue pabOTHI:
##H#HPar###ccnienoBanue 3aBHCHUMOCTH yriia
OTpaXeHUs CBETOBOTO JIy4ya OT yIJia MaJeHUsl.
###Par###113yueHre  XapakTepUCTHK  HM300pakeHus
npeIMeTa B INIOCKOM 3epKalie.
###Par###lccnenoBanue 3aBUCUMOCTH yriia
IPEJOMJICHUSI CBETOBOIO Jiyya OT YIJla MaJeHusi Ha
119 IPaHULIE «BO3JLYX — CTEKIION.
‘ ###Par###lonyuenne n300pakeHUl C  [MOMOIIBIO
coOuparoriei TMH3bI.
###Par###Onpenenenue  (QOKyCHOTO pacCTOSHHS U
OINITUYECKOH CHIIBI cOOMparoIei JTNH3BI.
#H##Par###OnBITEI 110 Pa3JOKEHUIO O€JIoro CcBeTa B
CHEKTD.
#H##Par###0OnbIThl 110 BOCHPHUATHIO ILIBETA IMPEIMETOB
pU UX HaOIIOAEHUH Yepe3 1IBETOBbIE (PUITBTPHI
®dusnyeckue sABJIeHUs B npupone: 3atmMeHus CoiHia u
11.10 JlyHbI, 1[BETA TEJ, ONTHUYECCKUE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




¢doroanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pesdepdopna u 1utaneTapHas MOJAETb aTroma.
. Mogaens aroma bopa
129 Hcnyckanne W morioiieHue cBera atoMoM. KBaHTBHI
' JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3IydeHUs
124 Crtpoenue aromHoro sanpa. Hykinonnas Moxenb
' aToOMHOro siapa. M3oromnsl
s PanuoaxTuBHble npeBpaimienus. llepuon momypacnana
' ATOMHBIX SIJIEP
19,6 Snepuble peakuuu. 3aKOHbI COXpPaHEHUs 3apsiOBOrO U
' MaccOBOT'0 YHCEl
12.7 DHeprus CBI3U aTOMHBIX sAzep. CBsA3b MAacChl U SHEPTUU
128 Peakuun cuntesa u genenus saep. VICTOUHUKU 3HEPTUU
’ CouHiia 1 3B€31
12.9 Snepnas sHepretuka. JleficTBMEe  paJHOaKTUBHBIX
' M3JIYYCHHUI Ha )KUBBIE OPTaHU3MbI
[pakTuyeckue pabOTHI:
HaGmroieHne CIUIOMIHBIX W JUHEHYAThIX CIEKTPOB
1210 U3IIy4EHHUS.
HccnenoBanue TPEKOB: MU3MEPEHHME SHEPTUM YACTHUILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTuBHOTO GhoHa
®u3nyeckrue SBICHUS B MPUPOJE: E€CTECTBEHHBIM
paanoaKTUBHBIN ¢on, KOCMHYECKHE JIy4H,
12.11 pallMOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpPraHU3M
YeJI0BeKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VHJVBUYAJIBHBIN JO3UMETD, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue ponmu  GU3MKA B HAYYHOHM  KapTUHE  MHDA;
chopMupoBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3H
U [I03HABa€MOCTHU SBJIEHUM NPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil posn GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM M TEXHOJOTHWi, 00 3BOJIIOLMHU
bu3HYeCKUX 3HAHWUU M MX POJU B IEJIOCTHOM €CTeCTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHXKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYIISIPHOI TeopuH
CTPOEHHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUUA NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3audaTh sIBJICHUS M0 ONMHUCAHHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHE pPacrlio3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NICCKUX SBICHUN
B OKpYXaloLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaAKH)

Bnagenue ocHOBaMH IOHATHMHOIO arrapara M CHMBOJIMYCCKOIO
sA3bIKa (I)I/I3I/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘Ie6HBIX 3a1aa4,
YMCHHUE XapaKTCpPpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘IeCKI/Ie SABJICHUA H

MpoueCChl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHBI

YMeHue onnucrBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SABJICHUS,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOAICHUS TpaBWJI 0E30MacHOTO TpyAa: HAONIOJCHHE (PU3HUSCKUX
SIBJICHUM

YMEHHUE CAMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOro HaOopa 00OpyIOBaHMS 1O MHCTPYKLIMH, ONHUCHIBATh XOJ
OTIBITA U 3aIHCHIBAT €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
NPOBE/ICHUE TPSMBIX ¥ KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUUNH:
YMEHHME IUJIAHUPOBAaTh HW3MEPEHMs, CAMOCTOSITEILHO COOMpATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIBTaThl C
y4€TOM 3a/1aHHOH MOIPELUIHOCTH PE3YyIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEJOBaHMIA;
CaMOCTOATEJIBHO ~ COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBaHWE 1O  MHCTPYKUUH,  MPEICTABIAThH
HOJy4EeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpa()uKoB, yUUTBIBATh OTPELIHOCTH, JIEJIaTh BHIBOJBI 10 PE3ysIbTaTaM

HUCCIICIOBAaHUs

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenel
(MaTepHuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJIb aTOMHOIO $Jipa) U yMEHHME IPUMEHATh MX JIs

00BSICHEHUS (PU3UUECKUX ITPOIIECCOB

YMmeHne oOBSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM
Yyucieé M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUYUHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI HAa M3YUYEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemate pacu€THble 3afaud (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATb KpAaTKOC YCJIIOBHUC 3aJayu,
BBISABIISITh HEIOCTAIONINE JaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHUs], UCIIOIb30BaTh CIIPABOYHbIC JaHHbIC,
MPpOBOAUTD paC‘-IéTLI U OHOCHHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3Ha4YeHUs1 (pU3NYeCKOW BEIMUYUHBI; YMEHHUE OIpPENeNATh Pa3MEepHOCTh

(I)PBPI‘IGCKOI\/’I BCJIIMYHUHEI, HOHy‘ICHHOﬁ IIpU pCHICHUHN 3aJa4r

YMeHne XapaKTepu3OoBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TIPOIECCOB MO0 MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBAaX (DUBMYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




3aKOHOMEPHOCTHU
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YMeHue WCHoJb30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 oOecneueHWss OE30MacHOCTH — TNPH
oOpamenn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbsI U  COONIONEHUS HOPM
HKOJIOTHYECKOTO IMOBEJACHHUS B OKpYXarolled cpene; MOHHUMAaHUE
HEOOXOJMMOCTU TMPUMEHEHHUsS JOCTIKEHUH (PU3MKM M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OnelT moOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopManuu
(U3UYECKOTO COJEp)KaHUS C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIy4deHHOM WHGOpPMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUW |
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIb30BaTh  IIPH
BBIMOJIHEHUH YYEOHBIX 3alaHUil HAayYHO-TIOMYJISIPHYIO JIHTEPATypy
(U3NIECKOTO COJEepXKaHUs, CIPABOUYHBIE MaTEpUANbI, PECYpPChl CETH
WutepHer; BnageHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUs
uHpOpMallMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE SBJIEHMA
. Mexannueckoe JBwkeHHe. MarepuanbHas Touka. Cucrema  OTcuérta.
. OTHOCUTETBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopocTb. Dopmyna s
1.2 BBIUHCIIEHUS CpEHEN CKOpoCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBHIKEHUS:
13 X(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JJIsI TPOCKIUU CKOPOCTH, MPOEKIIMH
MEePEMEIECHUs, ITyTH, KOOPAWHATHI MPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpPJIMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO TBUKCHHSI:
2
Se(f)=vo, *f+ay* ;
2
@opMynbl I MPOCKUMU TEPEMEIEHHUs, MPOCKIUA CKOPOCTH U TMPOEKIUU
YCKOPEHUS TIPU PABHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKCHUH:
2
1.4 .sx(r)=vﬂx-r+ax-?.
U_,{.(f) =Upy T4, 1,
a.(r)=canst
U:.T: - l')1.'f2 :zaxsr
I'padukn 3aBHCUMOCTH OT BpEeMEHH [UIsl MPOSKIHMU YCKOPEHUS, MPOCKIUU
CKOPOCTH, HPOEKIUU MepeMelleHusl, KOOpAMHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JIBUKEHUU
CBoOognoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJCHUE Tea IO
1.5 BEpTUKAIN (ABMKEHUE TeJIa BHHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHM JMJIi HNPOEKLUHUH YCKOPEHMS,




MPOEKIIMH CKOPOCTH M KOOPAMHATHI MpPU CBOOOJHOM NAJACHUU Tejla 0

BEPTUKAIA

CkopocTh paBHOMEPHOIO JBMJKEHHUS Teja IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

cDOpMyJ'IEl AJId BBIYUCIICHUSA CKOPOCTH 4YCPEC3 paduyC OKPYXKHOCTU H IHCPUOL

oOpartieHus:
2R
L=
T

LenTpocTpemuTensHoe yckopeHue. HampaBiaeHne UeHTPOCTPEMUTEIBHOTO

16 yckopenusi. Dopmyiia 1151 BBIYUCICHUS] YCKOPEHUS:
2
a — L
=R
dopmyrna, CBA3BIBAIOIIAS IEPHOJ] M YACTOTY OOpaIieHus:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢puzudeckas BeanuuHa. CI0KeHHue CUl
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-F
12 Tpenue nMokost U TpeHUe CKONbKeHUs. PopMyIia i BBIUUCICHUS MOJYJISI CUIIbI

TPEHUA CKOJIBXKCHUSA:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heymnpyrue aegopMmanuu. 3aKkoH yIpyrou
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TATOTECHHS:

My - M4
F=G- -1 _2
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 1715l BBIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckasi CKOpPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbc Tena — BekTopHas pu3nyeckas BeIMYHHA.
p=mi

Nmnynbe cucremsl Teil. U3meHenne umiyibca. MmMiynbse cuiibl

1.16

3aKoH COXPAaHCHUSA UMITYyJIbCA JIJIA 3aMKHyTOI>'I CHUCTCMBI TCJI:
p=nyU +m,U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyra 175l BBIYUCIEHUS paOOThI CHIIBIL:

A=Fsoosc

Mexannueckas MOIIHOCTb:

nv=4
I

1.18

Kunernueckas u MOTCHUUAJIbHAs DHCPI'Us. cDO]Z)MyJ'Ia JJ11 BBIYMCIICHUA

KUHETHYISCKOM SHCPTIHUU:

1!&'.32
Ep=—r

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyia s BBIYUCICHNS TOTCHIIMAIBHON




OHEPIruM T€jia, IOAHATOTO

Hax 3eMIIEH:

E,= mgh

Mexanudeckasi SJHEpPIusi:

E=E;.+E p
1.19 3aKOH COXpaHEHHUsI MEXaHWYEeCKOU sHeprun. DopMya JIJisl 3aKOHa COXPAHEHUS
MEXaHUYECKOU SHEPIruu B OTCYTCTBUE CUII TpeHUs: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU TIPU HATTUUUH CUIIbI TPEHUS.
[IpocThie MExaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prraar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MonBuxxHsiii 1 HenoABHKHBIN O6510KK. KI1/I mpocThIX MeXaHU3MOB,
n= Aﬂmesma
A‘Sﬁ.‘l‘]_‘:ﬁ‘!ﬂ:ﬂ:ﬂaﬂ
JlaBiienue TBEpIOrO TEIIA.
dopMyna 715 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= G
101 JlaBnenue ra3za. ATMocdepHOe 1aBlICHHE.
. I'mapocTtaTuyeckoe 1aBieHUE BHYTPHU KUJIKOCTH.
dopmyna 151 BBIYMCICHUS JaBJICHUS BHYTPHU KUIKOCTH:
D=Pgh+Pp,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAJKUBAIOIIEH CHJIBI,
JICUCTBYIONIEN HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ia3:
1.23

Fam =PV

Ycnosue nnaBanus Tena. [Inapanue CYAOB 1 BO3AYXOILJIaBaAHUEC




1.24

Mexanndyeckue KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJeOaHUH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHHUI:

1.25

Marematuueckuidi W TPYKUHHBIA MasATHUKH. lIpeBpamieHue sHepruv mpu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aryxatomue konaebanus. Berayxxaennsie koneOanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOIlOJII:HI:IG N TOIICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. H(ppa3ByK U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEIIECTBA; APXHMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHUJIbI TPEHUS, CUIIbI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHM MO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuofa KojeOaHWH MaTeMaTH4YeCKOro MasTHMKA; 4YacTOThl M Hepuojaa
Koj1e0aHUl MPYKUHHOIO MasTHUKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YHOPYIOCTHM NpU HOABEME TIpy3a C MOMOILBIO HENOABHKHOIO
O510Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Ipy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanne 3aBHCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpYKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJILKEHHS OT CHIIBI HOPMAJIbHOTIO JaBJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nepopMalnu MpYKUHBL;, YCKOPEHUs] OpycKa OT yrjla HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEPHOAA
Kosle0aHUH NMPYXKMHHOTO MAsTHHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
HCCJIeIOBaHNE HE3aBUCUMOCTH IEpHoJia KoJieOaHU HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBusi paBHOBECHSI pbldara

1.30

Qusuueckue s6neHus 6 npupode: TPUMEPbl JABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC TIIJIAHCT CosHeyHOM CHUCTCMBI,




PEAaKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSHUE
atMoc(epHOro JaBICHHUS Ha KHBOW OPTraHM3M, IUTABAHHE PHIO, BOCIIPHUSATHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUYeCcKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAIIHWIIHWUKH, PAKETbI, pbIyar, MOJBIKHBIA U

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

131 COOOIIAOIINECS] COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU  CTPOEHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSTHHUM BEIEeCTBa.
Kpucrannuueckue u amopdHbie Tena

55 JBrxenue wyactul BemiectBa. CBSI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoil. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacuIMpeHne U cKaTue

2.5 TennoBoe paBHOBecHE

o6 Buytpennsis sueprus. PaGora u Teromnepenada Kak CrocoObl H3MEHEHHS

. BHYTPEHHEHN DHEPrun

2.7 Bunp! Teruionepeaaun: TemIONpOBOIHOCTh, KOHBEKIINS, U3TYYCHUE
HarpeBanue u oxnaxaenue ten. KoaumdecTBO  TEIUIOTHL. Y AelibHAs
TEIUIOEMKOCTb:

2.8
O=cm(t,~1,)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O+0,+..=0
HUcnapenne u koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPrud B Mpolecce
510 ucnapeHus W KoHjaeHcauuu. KwumneHue KUAKOCTH. VYAenbHas TeIioTa
' napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa




2.12

[InaBnenne wu kpuctasuzanus. V3MeHeHWe BHYTPEHHEH HHEpPruu IMpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0Q/m

2.14

[Ipunuumns! pabotel TeroBbix asurareneit. KITJ{ teriosoro asurarens

2.15

Ilpakmuyeckue pabomwl

N3mepenne yaenbHOW TEIIIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOMYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE OINyCKaHWs €ro B BOAY KOMHATHOW
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3JyXa; VYJEIbHON TEIJIOTHI
maaBiaeHus JpAa. McecnegoBaHue UM3MEHEHMsI TeMIEpaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJIOJAHON U

ropsiueil Bojbl; Iporecca UcrapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUIPHbIC
SIBIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnyuenue ColnHla, 3aMep3aHue

BOJIOEMOB, MOPCKHUE OpU3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuyeckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATENb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuiekTpu3anusd Teil. [[Ba Buja aJeKTpuYecKuX 3apsioB

3.2

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaaa

34

Onexrpuueckoe mnose. Hanpsx€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYIMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

3.6

Hocutenu QJICKTPHUUYCCKUX 3apsaa0B. HeﬁCTBI/IC QJICKTPHUYCCKOIo II0JIs1 Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH

[TocTosiHHBINM AIEKTPUYECKHUI TOK. JlefcTBUs anekTprudeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

SHGKTPI/I‘{@CKOC COIIPOTUBJICHHC. YaensHOE SJICKTPHUYICCKOC COIIPOTUBIICHUC!

3.7 R = pl/S
18 3akon OMa ju1s yuacTka aekTpudeckoit uenu: I = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I,=1,; U=U,+U,: R=R +R,
3.9 [lapannenbHOE COeIMHEHNE POBOJHUKOB PABHOTO CONPOTUBICHUS:
U=U;:1=1+1I; Rzi.
- -~ 2
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u MomHOCTE A5ekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOe TMOJIe TPSIMOTO TMPOBOJHUKA € TOKOM. JIMHUM
MarHUTHON MHIYKIIUU
313 MarnuTHOoe 10J€ TMOCTOSIHHOTO MarHurta. B3aumonaeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 3yeKTpoMarauTHON nHAYKIMK. [IpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepenne  3M€KTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOpPa;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAMA €r0 MOMEPEYHOr0 CEUYCHUS U

YACIBbHOTO COIIPOTUBJICHUS.




[IpoBepka mpaBuia Ui JIEKTPUUYECKOTO HAIMPSHKEHUS HPU MOCIIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWIA I CHJIBI DJIEKTPUYECKOTO0 TOKa TMpHU

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE ToJIe 3eMId, Apei( MOI0COB,
POJIb MATHUTHOTO TOJISI IJ1s "KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea.: SJACKTPOCKOI, aMIEpMETp, BOJBTMETP, pPeocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  SJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUYCCKHE
MpeIOXpaHUTENH, DSJIEKTPOMArHUT, JJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOI'O TOKa
3.19 DnekTpoMarHuTHbie BoJHBL. [1Ikana smekTpoMarHuTHEIX BOJTH
3.20 JlygeBas monensb ceta. [IpsaMonnHeliHoe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH NPENOMIICHHSI CBETA
3.23 Jucnepcus cera
324 JIunza. Xoxa nydeid B nuH3e. POKYCHOE paccTOSIHUE JUH3BI. OnThyeckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuueckue mprudopbI
Ipakmuyeckue pabomol
###Par##l3MepeHre ONTHYECKONH CHIIBI COOWparomei IUH3bI; (OKYCHOTO
paccTosiHUs cOOMpAroIIei TUH3EI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MPEAMETA U
M300paKeHus, KOrja MpeaMeT pPacloioKeH B JBOMHOM (oKyce), moka3zarems
3.26 MPETOMJICHHUSI CTEKJIA.
###PartH#lccnenoBanue CBOMCTBAa M300paKEHHUS, MOJTYYECHHOTO C ITOMOIIBIO
coOuparomieil JIUH3bI;, W3MEHEHHUs (POKYCHOTO PACCTOSIHHSI JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTU yrja NpPeOMJICHUS CBETOBOTO Jiydya OT yIyia MaJeHusl Ha
IPaHULIE «BO3JIYX — CTEKIIO»
327 Qusuyeckue aenenusi ¢ npupoode: 3arMeHuss Conmnua u JlyHel, nBera Teu,
' OTITHYECKHE SIBICHUS B atMocepe (1iBeT HeOa, pedpakuus, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToamnmapaT, ONTHYECKUE
. CBETOBOJIbI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6era-, ramma-u3nydenus. Peakuuu anbda-u Oera-




pacnaaa

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbpa-gactui. [lnanerapaas Mmoaens aToma

43 CoctaB atoMHOro siipa. M3oTomnsl

4.4 Ilepuon nonypacnana aTOMHBIX SAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOTO YHCET
Qusuueckue A6neHUs 6 npupode. €CTECTBEHHbIM pPaJuOAKTUBHBIA (oOH,

4.6 KOCMHMUYECKHE JIydM, pPaJUOAKTUBHOE U3IY4YE€HUE MPUPOJHBIX MHMHEPAJIOB,
NENCTBUE PAANOAKTUBHBIX H3JIy4€HUN HA OPraHU3M YeJI0BEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUYaIbHBII 103UMETpP, Kamepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U151 YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsikun .M., BanoB A.1.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBenienne»

» ®usuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun U. M., MBanos A. 1.,
Axumonepnoe obmectBo «M3narensctBo «lIpocBenienne

» ®usuka, 9 knace/ [epsimkuna A.B., 'yrauk E.M., O01iecTBo ¢ orpaHU4eHHOM

0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBerienne

METOJUYECKUE MATEPHUAJIBI VI YYUTEJIA

®dwusuka. 7-9 kinaccel. TeXHONMOrHUECKas KapTa v CLIEHAPHH YPOKOB Pa3BUBAIOIIETO O0YICHHS.
or'ocC

Homnras, [Tonoa, CagponoB

JloCTIKeHHE TMYHOCTHBIX PE3y/IbTaTOB yUaluMuUcCs Ha ypokax (pusuxu. PI'OC

Kynam Mapuna AHaTonbeBHA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bu6mmoreka [OK, POIII
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