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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BAaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodel mMporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamera «Du3nkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYarOIIUXCSl U OpPraHU3aIfi0 U3YYCHUS
GbU3NKKN Ha NESITEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyJeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o (u3HKe yCTaHABIMBAET pacmpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YYEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEIIO B CO3/IaHUN paboUdeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJIICHUMA, W3y4aeMbIX XWUMHCH, OHOJIOTHEH, acTpOHOMHEH © (PU3HIECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBCHHOHAy4YHYIO KapTUHY MHDA,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUpE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOrOo OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0pa3zoBaHMsI COCTOUT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe Y 00yJaromuXcs.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIoNiaracT OBIAJCHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JIJIs TIOJyUYEHHUSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX oOpranumsanuax Poccuiickoit @enepanuu, peamTu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM

2



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyenust pu3nKu:

npuoOpeTeHUEe HMHTEpeca U CTPEeMJICHUS OOydaroluXcsi K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;
(GopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUsI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHUE TPEICTABICHUNA O PONU (U3UKH ISl PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TpPEACTAaBIEHWH O  BO3MOXHBIX  chepax  Oymymieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHON C (PM3UKOM, MOArOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABIICHUU.

JlocTmkeHne 3TUX IeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 00eCIIEYNBACTCS PEIICHUEM CIEIYIOMNX 3a1aY:

npuoOpeTeHue 3HAHUW O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUSX;

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBICHUSI C
UCITOJIb30BAaHUEM MOJIYYEHHBIX 3HAHHI;

OCBOCHME METOJOB PEIICHMsS] MPOCTEUINNX pacy€THBIX 3adad C
UCITIOJIb30BAaHUEM duznyeckux MOJIEJIEH, TBOPYECKUX "
PaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBJICHUS M BBITIOIHATH OIBITHI,
naboparopHble  pabOTBl U AKCIEPUMEHTAJbHBIE HUCCIECJOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(PopManueld (PU3UIECKOTO COJEp KAHMS,
BKJIFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIINU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIUK;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIbHOMN JesTENbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSX (PU3HUUECKON HAYKH.

Ha wmsydenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HesIelo).

[Ipennaraemserii B mporpamMMe mno (pu3mke nepedeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIaTENbHbIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEACHUS
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71a00paTOPHBIX pabOT W OMNBITOB C YYETOM HMHIWBUIYaJbHBIX OCOOCHHOCTEH
00yJaromuXxcsl, CIMCKAa SKCIIEPUMEHTAIBHBIX 3aJlaHui, MpejiaracMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOTO YK3aMEHa 110 (pU3UKE.



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

@usnka — Hayka O mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npudopsl. [TorpemHocTs n3MepeHnit. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢wusuka u jApyrbe ecTeCTBEHHblIE HAyKd H3Y4aloT MPUPOY.
EcTecTBeHHOHAyUYHBIN METOJl TO3HAHUA: HAOIOJEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT I10 NMPOBEPKE TMIOTE3, OOBSICHEHHE
HabmoaemMoro aBineHus. Onucanne GU3NIECKUX sIBICHUN C TTIOMOIIBIO MOJIECIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SBJICHUSL.
2. ®usuyueckue MpUOOPHI U MPOLEIypa MPAMBIX U3MEPEHUM aHAJIIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OrmpezeneHne LEHbI AeICHUS MIKAIbl H3MEPUTEIHHOTO MprUoopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEéMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypbl MNP NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBbl.

6. [IpoBeneHue mcciaenoBaHMs IO IMPOBEPKE I'MIOTE3BL: AAIBHOCTH IMOJETA
HIapuKa, MyIMEeHHOTO TOPU30HTAIbHO, TeM OOJIbIIe, YeM OOJbIIe BHICOTA
IyCKa.

Paszpneu 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBW)XKEHHS YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBwxkeHue, auddysusa. BzaumoneiicTBue yactuil
BEILECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ia30B, KMJIKOCTEH U TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpauyuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUSL.
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2. Habmonenue nuddysuu.
3. HaGmomenue  siBIeHUN,  OOBACHAIOMIMUXCS  MPUTSHDKCHUEM WA
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Onenka JuameTpa aromMa METOJOM psaaoB  (C  UCHOJIb30BAaHUEM

dororpadmii).

2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. JIBu:xeHue U B3auMojaeicTBHE TeJl.

Mexanudeckoe JIBrKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHMH. Pacuér mytu m
BPEMEHU JABUKECHUS.

SIBnenne nHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KaK IPUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIMHULE
o0BEMa BerecTna.

Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuiibl C IMOMOIIBK JUHAMOMETpA. SIBIE€HUE TATOTEHUS U CHJIA
TspkecTy. Crita TSHKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CroxeHne
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsAMoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHU Teja.
M3MepeHne CKOpOCTH NMPSMOIMHENHOTO IBHKECHUS.
HabGnronenue siBeHUs] HHEPLIMU.

CpaBHEHHE Macc 10 B3aMMOJICHCTBHIO TEIL.
CrnoxeHue ChJl, HalpaBJICHHBIX [10 OJHOW IIPSIMOIA.

Jlabopamopnvie padbomul u onvimol.

1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IlIapyKa B XKUIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmnpeneneHue CpeqHEl CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNa.

4. OnbITI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pACTSLKEHHS (Iedopmanun)
IPYXXUHBI OT IPWIOKEHHON CHJIBI.

5. OmbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

1
2
3
4. HaOmroneHne n3MeHeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5
6.



Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHMAKOCTEH M ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS M YBEIUYECHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJCHUS Traza OT o0BEMa, TemmepaTypsl. llepemaua maBieHUs
TBEPIIBIMUA TEJIAMH, XKUIAKOCTSIMU U razaMu. 3akoH Ilackans. IlHeBmaTmueckue
MalIuHbL. 3aBUCUMOCTb JAaBJEHUS JKUJIKOCTH OT TIyOWHBL [ mapocraTuyeckuii
napajgokc. Coobmraromuecs cocyapl. [ mapaBamudeckne MeXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS
BO3MymHONW 000y0ukn 3emiu. OmbiT Toppuuerm. M3mepenue armocdepHOTo
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBuE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJIEHUA ra3a OT TEMIEPATypPhI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

CooOmaromuecs COCy/Ibl.

['mppaBnuaeckunii nmpecc.

[IposiBienue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00BbEMA TOTPYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: MJIaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TEa U HKUJKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca TeJa B BOJIE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAKOIICH CWJIbL, JEHCTBYIOUNIEH Ha  TeEJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl Tena.

4. OnbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEHUCTBYIOIIIEH Ha TeJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TEJIa U OT IIJIOTHOCTH JKUIKOCTH.

5. KonctpyupoBanue apeomerpa UM KOHCTPYUPOBAHUE JIOAKU U
OIIPENICIIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuyeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecHsl pbryara. [lpuMeHeHuWe TmpaBUiia pPaBHOBECHS pbluara K OJIOKY.
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«3onoroe mpaBuwio» MexaHukdu. KIIJI mpocteix mexanuszMoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexanuueckass »Heprud. KunHernueckas M MOTEHUUAJIbHAs HHEPrUs.
[IpeBpalieHre 0JJTHOTO BU/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
emoncmpayuu.
1. Ilpumepsl MpOCTHIX MEXaHU3MOB.
Jlabopamopnvle padbomuel u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tella
110 TOPU30HTAIILHON TIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
N3mepenne K11/ HaKIIOHHOM TIJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3zneu 6. TerioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TI0JIOXKEHHSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPHOro, XUAKOTO U Tra3000pa3HOrO0 COCTOSHUM BeLIECTBa.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.
CMaunBaHMe U KalWUIIpHBIE sBICHUS. TeIIoBoe pacluiupeHUe U CKaTue.

Temneparypa. CBA3p TeMmIepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKCHUS
yacTull. BHyTpeHHsiss sHeprusi. CrocoObl HW3MEHEHHsS BHYTPEHHEW HHEPruu:
Terronepeaaya 151 COBEpLICHNE paboTHI. Bunpr TEIUIONEpENAYH:
TEILIONIPOBOJAHOCTh, KOHBEKIIUs, U3IyUYCHHUE.

KonnuectBo Temnotel. YenbHas TEMJIOEMKOCTh BellecTBa. TeMI000MEH U
TEIJIOBOC paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JIaBJICHMUSL.

BrnaxHocTts BO3myXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TersioBbix apurarenedt KIIJ[ temmoBoro nBurarens.
TeroBble ABUraTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U PEBPALECHUS SHEPTUH B TEIJIOBBIX IIPOLIECCAX.



Hemoncmpauyuu.

1.

2
3
4.
5
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Hab6nronenne OpoyHOBCKOTO IBMKCHHSL.

Hab6mronenune nuddysun.

HaGroienne sSBiIeHMA CMaurBaHUS W KaUBSIPHBIX SBICHUI.
HaGroieHre TermioBoro pacmmpeHus Tedl.

V3MeHeHre MaBJICHUS Ta3a MpHU W3MEHCHWH 00bEMa M HArpeBaHUM HITU
OXJIaXICHUH.

[TpaBuiia u3MepeHUs TEMITePaTyphl.

Bune! Teronepenadm.

OxJnakIeHue TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paOdOThI BHSITHUMH CHJIAMH.

. CpaBHEHME TEMIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

. Habmronenue kunenus.

. HabnroieHue nocTostHCTBa TeMIIEpaTyphl MPU IUIABJICHUU.
13.

Mopenu TetuIoBEIX IBUTATEIICH.

Jlabopamopnvle padbomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMNBITHI O BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM WJIK caxapa.
OnpIThl MO HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJUTOHE HIITPUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

[TpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA SKUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIEPATyPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH DSHEprud Tejla B pe3ysbTaTe
TEIUIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBJIEHHsS TEIJIOOOMEHAa MTPH CMEIIUBAHUM XOJIOJHOW U
ropsiYEr BOJIBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, TOJY4YEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEThIM METAJUIMYECKUM LIWJIUHIPOM.

Onpenenenue ynelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca UCapeHus.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JIbJA.

Pazges 7. JinekTpudecKkue ¥ MarHUTHbIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeinctBhe
3apsokeHHbIX  Tell. 3akoH Kyrnona (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJT OT BEJIMYMHBI 3aPSJI0OB U PACCTOSHUSI MEXKIY TEIIAMH).



OnekTpudeckoe mnone. Hanpsok€HHOCTh 3iekTpudeckoro mnosist. [lpuHnmn
CYNEPHO3ULIMU HJICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu sneKkTpuyecKux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIAKOCTSAX U Ta3ax.

Onektpudeckass uenb. Cwia Toka.  DJEKTPUUECKOE  HAMPSHKCHUE.
ConpoTuBIEHHE MPOBOJHUKA. Y IEIBHOE CONMPOTHUBIEHUE BeliecTBa. 3akoH Oma
oI ydactka nenu. [locienoBarenbHOe W mapauleIbHOE — COEOUHEHHE
MPOBOTHUKOB.

PaGota ®m MOMHOCTL JJIeKTpHUecKoro Toka. 3akoH Jxoymsa—JleHa.
DNEeKTPUYECKUE TENU U MOTPeOUTENn dMeKTpUIecKor aHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MArHHUTOB.
MarnauTtHoe none. MarautHoe noJjie 3eMJIM U €r0 3HAYEHHE [T )KU3HU Ha 3eMUle.
OnbiTr  Opcrena. MarauTHoe TMOJ€  3JIEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MArHUTHOIO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VCronb30BaHUE 3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnertel @apanes. SABneHne 31eKTpoOMarHuTHOW MHAYKIUK. [IpaBuno Jlenna.
DIIEKTpPOreHeparop. Crnioco6b1 ITOJTy4YECHUS AJIEKTPUYECKON JHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HICTOYHUKAX YHEPTHUU.

emoncmpayuu.

DJIeKTpU3aLUs TEIL.
JIBa poaa 3JIEKTPUUECKUX 3apsIIOB M B3AUMOJACHCTBUE 3aPSAKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTpOCTaTUYECKAsT MHAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOAHUKY U TUDJICKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
W cTOYHMKYN OCTOSIHHOTO TOKA.
JIelicTBUS DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIM pazps.
. I3MepeHune cuibl TOKa aMIIepMeTPOM.
. I3MepeHune 3JIeKTpUUECKOro HaIPsKEHUSI BOJBTMETPOM.
. PeocraT u marazus cONpOTUBIICHU.

e T A A B
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3anMoaelicTBuE TIOCTOSHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3JICIICHUS MTOJIOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OmneIT Dpcrena.

MarauTHoe MoJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sSBICHUA SJICKTPOMArHUTHON MHIYKIIHAH.

OmnbiThl @apajes.

3aBUCMMOCTh HAIlPaBJICHUWS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUSI.

DIJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie padomul u onvimol.

1.

o u bk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOAEHUIO 3JIEKTpU3AlMM  TeJl MHIYKUUMEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUS JIIEKTPUYECKOTO TMOJII HA MPOBOJHUKH H
JUDJIEKTPUKU.

COopka u npoBepka padOoThI JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
M3MmepeHne 1 peryampoBaHHue CHIIbI TOKA.

W3MmepeHne u peryiupoBaHue HaIIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3nucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PEIUCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb IIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBL, IUIOAAU ITOIEPEYHOIO
CEYEeHMs U MaTepuara.

[IpoBepka mpaBujia CIOXKEHHUS HANPSHKEHUH MpU MOCIEIOBATEILHOM
COCIMHEHMH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia I CWIbl TOKa IIPU NApaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHS IIOCTOSIHHBIX MarHUTOB.
M3yyeHue MarHMUTHOIO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIpU  MX
00BEAMHEHUH U Pa3/ICICHUH.

HccenenoBanne NeWCTBAS dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJBI  B3aHUMOJCHCTBHUS
KATyIIKAd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIENOBAHUIO SIBJIEHUS D3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHUI 3HAYEHUS W HANpaBJICHUS HWHAYKIIMOHHOIO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwxkeHHE. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBIKEHUS. PaBHOMEpPHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOE NpsMOIMHENHOE NBMKeHUE. CpenHsass U MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHoe nBmkeHue. (CBoOOIHOE
nagenue. OnsITel [ anues.

PaBHOMepHOE ABMKEHHE 1O OKpyxHOcTH. Ileproa u yacrora oOpaiieHwus.
JIuneriHas v yriioBast CKOpocTd. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIEpIIO3UIMHN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUS CKOJIBXEHUS, CUjla
TPEHUs I0KOs, IPYIUe BUBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. JBwxenne mianer BoKpyr Connna. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOUkU. AOComOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJIEHHON OCBIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbca. Mmynbe CHIlbl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTuBHOE NBUKEHNE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKecTH, yHpyrocTw,
TpeHus. CBsA3b 3Hepruu u padotel. [loTeHnnanbHast SHEPrus Teia, NOJHATOro Haj
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUHU.

Hemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro JBM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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o u k~w

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

CpaBHEHHE TyT€W W TPACKTOPUM JBHWKEHHUS OJHOIO M TOTO € Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre NpUu3HaKkoB PABHOYCKOPEHHOIO JIBUKCHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKuX SIBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHWKCHHH
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U JECWCTBYIOIIEW Ha HEro
CUJIBI.

Habimroienue paBeHCTBA CUII IIPYU B3aUMOJEHCTBUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya uMmIrynbca Mpy B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NIPU ABUIKEHUU TENA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBMKEHMSI LIApUKa UITU TEJIEKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHsl Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH IO
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3B: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXEHHMS OT CHJIBI
HOPMAJIBHOT'O JaBJIECHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUSI CKOTBKCHHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHOM MOBEPXHOCTH.
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10. Onpenenenue pabOTBl CWJIBI  YOPYrOCTH MpU NOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXPaHEHHSI SHEPTHUH.

Pa3znen 9. Mexannuyeckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyda. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KoJ1eOaTeIbHOM JIBUKEHUH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pesonasc.
Mexanndeckue BoJIHBL. (CBOHCTBa MexaHMYecKuX BOJH. [IpomonbHbeie n
NONepeyYHble  BOJHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpoCTpaHEHUS.
MexaHn4uecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil Tel MOA JAEWCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.
HaGumroieHue BeIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCca.
PacrnpocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabumroieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬂopamopubte pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPUOJIa KOJIEOAHHUM MPY>KMHHOTO MAasITHUKA.

3. HccnemoBanmne 3aBUCMMOCTH Tepro/ia KOJIeOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIEOaHUM NPY>KMHHOTO MasgTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBUCMMOCTH TEpUOAA KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnbITbI, JEMOHCTPUPYIOLME 3aBUCHUMOCTh NEpUOAA  KoJeOaHWi
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUsI.

Paszgeua 10. Di1eKTpOMAarHuTHOE MOJI€ U JICEKTPOMATHUTHBIE BOJIHBI.

OIEKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMAarHuTHEIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.

o v oA W
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DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. V3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbBIC ABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHeiHoe
pacupoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs1 cBera. llomHoe BHYyTpeHHee
OTpaKEHUE CBeTa. VCMNOiab30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucreMa (¢oToammapara,
MHUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omnThuyeckass cucTteMa. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

Ontudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ Iy4er B pacCerBarOIIECH JIUH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

[TpuHuun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp riaza.

11. Paznoxenue 6enoro cBera B CIEKT.

12. [Tomy4yenue 6em0T0 CBETA MPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)KE€HUs CBETOBOrO Jyda OT yTJia
MaJICHUS.

L 0 N o Uk WwN e

2. W3ydenue xapaKTepUCTHK M300paKeHUs MpeIMeTa B IIJIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJjla MPEJIOMIICHUS CBETOBOIO Jiyda OT yTJia
IaJICHUSI HA TPAHULE «BO3IyX—CTEKIION.
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4. [lomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomieit
JIMH3BI.

6. ONBITHI 110 Pa3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnbITBI O BOCIPUSTUIO LIBETAa NMPEAMETOB NPU UX HAOIIOJEHUM 4Yepes
I[BETOBBIC (DUITBTPHI.

Paszneus 12. KBanTtoBbIe sIBJICHHS.

OmnbiTel Pe3epdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbga, Oeta- u ramma-uzinydeHus. CTpoeHne aTOMHOTO
anpa. Hyknonnas wmogzens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus siaep. Microunnku 3ueprun ConHna v 3BE3 1.

Snepnas sHepreruka. J[eMCTBHS paauOaKTUBHBIX HW3IYyYECHHU Ha IKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IM4yHbIX T'a30B.

3. Cnektp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHUI.

6. Perncrpanus nzmydeHus IPUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomuel u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3JTyUYEHHS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000AIOIIMI MOAYJIb MIPEAHA3HAYEH IJI1 CUCTEMATHU3aluu
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Qu3uke Uit OO0y4aronmxcs,
BBIOPABILINX 3TOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUU TAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyuyeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS
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SBJICHUN TpPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHMs, peIaTh 3a4a4d, B TOM YHCIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaau3yercs
32 cu€r TOro, 4yro oOyyarolluecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEIIAracTCs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3HYecKue SIBICHUS B OKPYKAOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH, HAy4YHBIE OCHOBBI HamOoJee BaXHBIX JOCTIXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOIO 00IEro o0pa3oBaHUs HalpaBICHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.
B pesynbpTaTe n3ydeHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs

y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIACAYIOLUIUE JTUUYHOCTHBIE PE3YbTAThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN

bu3nYecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DHU3HUKOB,

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIECHHUU OOIIECTBEHHO 3HAYMMBIX

U OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM

JTOCTUXKEHUN (PUBUKY;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIE€SATEIbHOCTH

YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO

IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA

ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTABIIOLIEH

KYJbTYpHI;

— Ppa3BUTHE HAy4yHOHN JHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON

NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO

0J1aronoJIy4ns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza >KU3HU B COBPEMEHHOM

TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBWJ O€30IacHOr0 TIOBEIEHHUS Ha

TpaHCIIOpPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYIOBAHHEM B

JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCHU, NpU3HAHUE CBOEro IpaBa Ha

OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaxX CEMbH,

o0pa3oBaTenbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |
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COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIAE W (PU3MUECKUX
3HAHUI;

— UHTEPEC K MPAKTUIECKOMY H3yUCHHIO MPO(eCCHid, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0TrH4eCKOr0 BOCIIMTAHUS:

— OpHMEHTAIlMSd Ha NpUMEHEHHE (U3WYECKUX 3HAHWUM JIS pEIICHHS 3ajad B
00JacTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

— OCO3HAHHE TJ00AJTBHOTO XapaKTepa AKOJOTHUECKHUX IMPOOJeM U MyTer ux
pelieHus;

8) amanranum K HU3MEHSIIOIIMMCH YCJOBHAM COLMAJBHON W NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUH IIPH BBIMOJHEHUH HCCIEIOBAHUN U
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

— TIOBBIICHUE YPOBHSA CBOE€W KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JICATEIILHOCTD,

— MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUMU, B TOM YHCIIe (POPMYyIHPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

— OCO3HaHUe Ne(PHUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

— TUTAaHHUPOBAHHUE CBOETO PAa3BUTHA B TPHOOPETCHUH HOBBIX (PU3MUECKHUX
3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISBIISATH B3aMMOCBS3H IIPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

— OIICHKa CBOUX JCWCTBUM C Y4YETOM BIIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MporpamMMmbl 10 (HU3UKE HAa YPOBHE OCHOBHOIO
oO1mero odpa3zoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHbBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
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Ba3oBble Jjorunueckue AeiicTBUA:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(s1BNIEHUI);

YCTaHABIIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
0000111eHNs 1 CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3M NPHU U3YYCHUU (PU3NIECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYNH,;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemieHus ydeOHOW Qu3ndeckon
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarTejILCKHe JeCTBUA:

MCITOJIB30BATh BOMIPOCHI KaK MCCIIEA0BATEIBCKUN HHCTPYMEHT TTO3HAHWSI,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY ITIJIaHY OIIBIT, HECJIOKHBIN
bu3MYeCKuil DKCIIEPUMEHT, HEOOJbIIOe HccaeAoBaHUE (U3HUECKOTO
SIBJICHUS,

OIICHMBaTh HAa MPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIHIO,
TIOJTYYCHHYIO B XOI€ HCCIICIOBAHHUS WU SKCIIEPUMEHTA,;

CaMOCTOSITEIIbHO (pOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JayibHEWIee pa3BUTHE  (DUINUECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKECHUS 00 UX pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
otbope mHGOPMAIIMK WIM AAHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (HOPM MPECTaBICHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAJIbHYI0 (opMy  MpeAcTaBICHUS
uHQOpMAIMl W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJle OOCYXIEHHUS Yy4eOHOro Marepuana, pe3yJbTaToOB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeéMOM TEMBI U
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BBICKA3bIBaTh WJIEW, HAIlCJICHHbIE HA PELICHHE 3a/Jaud M MOIAEp KaHHe
OarokeaaTeIbHOCTH OOIICHUS;

COTIOCTABIISATh CBOU CYXIEHHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
nuaora, oOHapyKUBaTh pa3IMuMe U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABISTh PE3yIbTaThl BHINOTHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYaJIIbHON paOOThl MpPU PEIIEHUU KOHKPETHOW (Qu3ndecKkon
poOIEeMBI;

NPUHUMATH [IETTH COBMECTHOU NIEATEIHHOCTH, OPTraHU30BBIBATh JCHUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXKIaTh MPOLECCH U
pe3yNbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
BBITIOJIHATH CBOIO 4acTh PabOThI, JOCTUrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HANpaBJICHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJECHCTBHUSL.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUTUX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

OPHUEHTHPOBATbCA B  PAa3IUYHBIX MOJAXOJAaX MPUHATHI  pELICHUN
(MHOUBUYyaJbHOE, TPUHATHE pEIIECHUS B TpyNNe, NPUHATHE pEHICHUN
rpynIoi);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pelieHusT (PU3NIecKo 3a1auul Win
IUTaHA HCCIIEZIOBAHUS C Y4ETOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILECHUI;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeajarath IJiaH €€ N3MEHEHHUS;
OOBSCHATH, TPUYUHBI  JIOCTIDKEHUS  (HEIOCTIDKEHHUs) PE3yJIbTaToB
NEeSTENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JAESATEIBLHOCTH (B TOM YHUCIIE€ B XOJl BBIOJHEHUS
(U3MYECKOr0 HUCCIENOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIINXCS CHUTYyallil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HHMKIIMX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM;
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CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTrOTro;
pU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU PEIIeHUH (PU3UUECKHX 3a/1ad WIn
B YTBEPKICHUX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEAMETHBIE PE3YJIbTATBI

K koH1y 00yuenust B 7 Kjacce npeMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:

UCIOIB30BaTh  MOHATUS:  (UBMYECKHME U  XUMHUYECKUE  SIBJICHUA,
HaOJI0ICHUE, JKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUSA, PaBHOACHCTBYOIIAS
cuna,  gedopmarus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCT,
COOOILAOIIUECS COCYIbI;

paznuyath siBneHus (Auddy3us, TEII0OBOE NBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBIDKCHUE, HEPAaBHOMEpPHOE  JBWIKCHHUE, HWHEPLHUS,
B3aHMOJICMCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpalllCHHs], IEpeaada JaBiIeHUs TBEPABIMU TEIaMU, KUJIKOCTSIMHU U ra3aMu,
aTMOCc(pepHOE JaBlICHHE, IUJIaBaHUE TeEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPTUH) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpY’KalollleM MHpe, B TOM 4Hcle (U3NYECKUEe SBICHUS B MPUPOJE:
MPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JTaBIICHHUS Ha >KMBOW OpraHW3M, IIABaHHUE PHIO, phlUyard B
TEJIe YeNIOBEKa, MIPH STOM MEPEBOAUTH MPAKTUIECKYIO 33a/auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3UUECKUX SIBICHHUIA;
OMHCHIBATh U3YUYECHHBIC CBOMCTBA Tel M (DU3UUECKUE SIBJICHUS, UCIIONIb3YsI
bu3ndecKkre BeaTuInHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEJIHSASI CKOPOCTh, CHJIA YIPYTOCTH, CUJIa TAKECTH, BEC TENa,
cuila  TpeHus, JaBlieHue  (TBEpAOro  Tenla, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYECKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3Q(UIIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi W MOTCHIMalIbHAs YHEPTusi), MPU OMUCAHUU MPABUIHHO
TPakTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJB3YyeMBIX  BEIWYWH, WX
0003HaueHUd W €eAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
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CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHUNH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBWJla CIOKEHUs cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIO paBHOBecUs pblyara (0J10ka),
«30JI0TO€ TIPAaBHJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEpPruM, NpH HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIUCHIBATh €70 MATEMATHYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SIBJICHMUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh O0BsACHeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpO Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B -2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYUHBI B (DOPMYJBI M TMPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/lay, OLEHUBATh PEATUCTUUYHOCTD
NOJTy4YE€HHOU (pU3NUECKON BEIUYNHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(U3UYECKUX METOJOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEISATH ITPOBEPSIEMOE
NpeanojoxkeHue  (Tumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
NOJlyYEHHBIH pe3ynbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAONIOACHHIO (PU3HYECKUX SIBICHHA WIU
(du3nYecKux CBOWCTB TEJ: dbopMynupoBaTh IIPOBEPSEMBIC
IPEOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPENI0KEHHOTO0 000PYJ0BaHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATD MPSMBIE U3MEPEHUS PACCTOAHHUSA, BPEMEHHM, MACChI Tela,
o0bémMa, CUIBI M TEMIIEpaTypbl C UCHOJIb30BAaHWEM aHAJIOTOBBIX U
uGpoBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHOOPOB C YUYETOM
3a/IaHHON a0COJIFOTHON MOTPENTHOCTH U3MEPEHHUI;

IPOBOJAUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIpPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBHWKYLIETOCS TeJda OT BPEMEHM JBWKCHUS TENA, CHJIIbI
TPEHUs CKOJIBKEHHUS OT BEca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOMAAU COPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU
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OT IJIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUHN
TJIaBaHUS TEJ, YCIOBUW paBHOBECHsI pblyara u OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHWKM  Y4EOHOTO HCCIIENOBaHMs, COOWMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEAJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIC
MPEIOKCHHBIX TaOMUIT W TpauKOB, JENaTh BBIBOJBI 1O pe3yibTaTam
UCCIICJIOBAHMS,

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NUCCKUX BEIMYHUH (TJIOTHOCTH
BEII[ECTBA KUJKOCTH M TBEPAOrO Teja, CHJIA TPEHHUS CKOJIBKECHHS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIOIIAs  CWJa, JIEWCTBYIOIIAs  Ha
MOTPY’KEHHOE B JKHUIKOCTH TENI0, KOA(DPHUIIMEHT IOIE3HOTO ICUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TNPEIIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJITHCHUH W3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYMHBI,

coOJr0/1aTh NMpaBUiia TEXHUKHU 0€30MaCHOCTH MPHU padboTe ¢ Jab0paTOPHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS NMPHOOPOB M TEXHUYCCKUX YCTPOMCTR:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN 1 HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCcaHusd (B TOM YHCIE:
MOAIIUITHAKN, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKHA IIpecc,
MaHOMET], BRICOTOMED, TTOPITHEBON HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOICTBaxX (M3UUECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  NpPUMEpPHl  (HAXOIWTh  HWH(OpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KAIOIIEH cpee;

OCYIIECTBIATh OTOOP HWCTOYHMKOB wHpopManmu B VHTepHeTe B
COOTBETCTBHUU C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM U TYyTEM CPAaBHEHHUS PpA3JIMYHBIX HCTOYHUKOB BBIJIEIAThH
uH(OpMAITHIO, KOTOpas SIBJISETCS MPOTHBOPEUYNBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOTO  COJEpP)KaHMs, CIPaBOYHBIE MaTepHUabl,
pecypcbl cetu HTepHET, BiiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3oBaHus HHPOPMAITUN U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
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co3/aBaTb COOCTBEHHbIE KpaTKHUE MUCBbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 UCTOYHUKOB WMH(pOpManuu (HU3NIECKOrO COACPKAHMS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O Pe3yJbTaTax IMPOEKTOB
WIK Y4eOHBIX MCCIEJIOBaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (OU3MKH, COINPOBOXAATH
BBICTYIUIEHUE ITPE3CHTALNEH;

IpU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB W HWCCIEIOBAaHUI paclpenesiaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ladaMH,
CIEINTHh 32 BBINOJIHEHUEM IUIaHA JCHUCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJIEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 Kiiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:

HCTIOJIb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSTHUS BEIIECTBA, KPUCTAILNIMYECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA Map, BIAKHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIA JICKTPUUYECKUM 3apsil, SIICKTPUYECKOE I0JIE, TPOBOJIHUKHU
Y TIUBJIEKTPUKU, IIOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3nuuarh SBJICHUS (TEIUIOBOE paclIMpeHHe M CKaTHhe, Teruionepesaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TETI0MPOBOIHOCTD, KOHBEKIIHS, H3JIyYeHHUE),
AJICKTPU3ALUS TEJ, B3aUMOACHUCTBUE 3apSAJI0B, ICHUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCKUCTBUE MATrHUTOB, JECHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, JIEKTPOMArHUTHASI MHIYKIIHS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHUE;

pacmo3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (U3NYECKHE SBICHHUS B TPHPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupojne, uziaydeHue CoJiHIa, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECCKUE
SBICHUS B aTMocdepe, DIEKTPUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3eMiiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emJie, OJISIPHOE CUSAHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKHUX
SIBIICHUI;
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ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NUYECKUE SBJICHUS, UCIIONIb3YS
(¢u3nuecKue BEIUYHMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA
IUIABJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHus, yJeiabHas TEIIOTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MAaIllMHbI, OTHOCUTEJbHAs BIAXHOCTHh BO31yXad, JJICKTPUUYECKHU 3apsim,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTUBJIIEHUE IPOBOJHHKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIeCTBa, paboTa W  MOIIHOCTh
JJIIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPABUWIbHO  TPAaKTOBATh
($u3NYECKUN CMBICI KCIOJIb3YEMbIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
Gu3NYECKUX BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKHUX BEIUUMH;

XapaKkTepu30BaTh CBOMICTBa Teil, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHNO3ULUN MOJNeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsaa, 3akoH OMma 11 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMs JHEPrUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSICHATh (U3NYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrndYecKux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuatb pacy€THhIE 3aJadud B 2—3 JEWCTBHS, HCIOIB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCJIOBUS 3aJadd 3allMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJUMbIE sl €€ pelIeHHus, NPOBOAUTH pPAacu€Thl U CpPaBHUBATH
MOJIyYEeHHOE 3HAaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh [pPU HMOMOUIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl ONMUCAHHE HCCIIEIOBAaHUS, BBIJCIATH
IIPOBEPSAEMOE  IPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJCHUS UCCIIENOBaHUs, A€1aTh BBIBOIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
(¢u3nyeCKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3JIYYCHUH OT LBETa H3Iydaromiedl (MOrJIonaroieil)
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IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATypbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, JJIEKTPU3ALMs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsi/ioB, B3aUMOJCHCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM TTOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBepsieMbIE MPEATONIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, OMKUCHIBATH XOJI OTBITA H (POPMYITHPOBATH BHIBOJIBL;
BBIIOJIHATh  IPSAMBIE  U3MEPEHMS]  TEMIEPATYPbl,  OTHOCHUTEJIBHOMN
BJIQXHOCTH BO3/yXa, CHJIBI TOKA, HAIpPSOKEHUS C MCIHOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PM3MYECKHX BEIHYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHOU a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEITMYUHBI OT
Ipyrol C  UCHOJb30BAaHUEM MPAMBIX HU3MEpEeHUM  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOAAU IIOIEPEYHOro
CEYEHMS U YAEIBHOIO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHIIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HANpsDKEHUs Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENBHOIO U IAPAJUIEIBHOTO  COSAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUS, CleNysl MPEeAJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHUAE TaOMUIl W TpaduKOB,
JienaTh BBIBOJII 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTHUBICHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIaHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MWHCTPYKLIHH, U
BBIYUCIISITh 3HAUEHUE BEJINYUHBIL;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ J1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOmnucaHus (B TOM 4YHCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBasi TypOuHa, amMIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPHUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIIBHBIE
pUOOPBI, HArPEBATENIBHBIE ANEKTPONPUOOPHI (IPUMEPHI), ANEKTPUUECKUE
NPEIOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOABUTATEIb IOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUI U HEOOXOIUMBbIE
¢uznyecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpsl N0 CXEeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBIN
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TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETP, JABHUraTelib BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUUYECKHUX
Hene ¢ Mmocae0BaTeIbHbBIM U MapajuIeIbHBIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX IIeTICH;
OPUBOAUTH  NpUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOIO MCIOJIb30BaHUSI (PU3MUECKUX 3HAHWU B MOBCEIHEBHOM
KU3HH 711 0oOecTiedeHns: 0€30MMacHOCTH TTpU oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHECHHUSI 3J0POBbSI U COOJIOJCHUS
HOPM 3KOJOTHYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEE;

OCYIIECTBISAITh MOUCK HWHPOpMaMK  (HU3UUYECKOTO COACpPKAHUS B
NHTepHeTe, Ha OCHOBE WUMEIOIIUXCA 3HAHUW U TYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHATH MH(OpMaAIUI0, KOTOpas
SIBISICTCS] TIPOTUBOPEUUBON T MOKET OBITH HEJIOCTOBEPHOM;
WCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpP)KaHMs, CIPaBOYHBIE MaTepHUabl,
pecypcel cetu HTEepHET, BiajeTh MpUEéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAITUN U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mass uHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (HU3UUYECKOTO
colepXaHusi, B TOM 4YHCIe NyOJUYHO MPEACTABIATh PE3yJIbTaThI
MPOCKTHOW WJIM UCCIEAOBATEIBLCKON NIEITEIHbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOK/IATh BBICTYINICHUE NIPE3CHTAIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (DU3NUECKUX
MPOIIECCOB pacHpeiesisiTh OO0S3aHHOCTH B TPYIE B COOTBETCTBUMU C
MOCTABJICHHBIMM 3aJla4aMU, CJIEIUTh 3a BHIMIOJIHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJECHCTBHE,
MPOSIBIISIS TOTOBHOCTD pa3peniaTb KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kjacce npeMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOIHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

UCIIONb30BaTh IOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIDKCHHS, Jedopmarius
(ympyrasi, mjgacThuyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPEerpy3Ku, IEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJIHBI, 3BYK, MH(PA3BYK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTh,
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CIIEKTPBI UCITyCKAHUS W TOTJIOMIEHUs, alb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SIAECPHASA SHEPTETUKA,;

paznuyarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBIKCHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIDKEHHE, CBOOOIHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKECHUE T10 OKPYKHOCTH, B3aUMOICUCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JBIKCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3ioKeHHE 0EJIoro CBeTa B
CIIEKTP M CJIOKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsA PAJMOAKTHBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHS ) M0 ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3HYECKHUX  SBJICHHH B
OKpy’XKaroleM Mupe (B TOM dYHCIEe (PU3HMYECKHUE SIBJICHUS B IIPHUPO/IE:
MIPUJIUBBI U OTJIMBBI, IBUKECHHUE IUIAHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKECHHE JKHBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHWBOTHBIMH,
3EMJIETPSACEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, 53XO0, IIBETA TeEJl,
ONTHYECKHUE SBJICHUS B IPHUPOJE, OMOJOTHMUECKOE JEHCTBHE BHIUMOTO,
yIbTPadUOJIECTOBOTO W PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIM
paauoaKTUBHBIA (DOH, KOCMUYECKHE Jy4dd, PaJUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTHUBHBIX W3JIYYEHUM Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IIEPEBOJUTH IPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBIICHUI;

ONUCHIBATh U3YYEHHBIE CBOMCTBA Ted U (HU3UUYECKUE SIBJIICHUS, UCIIOJIB3YS
dbu3nyeckre BENMMYHMHBI (CPeAHSss W MIHOBEHHAs CKOpPOCTh Tena Ipu
HEPaBHOMEPHOM JIBUKECHUHU, YCKOPCHHE, IEPEMEIICHHUE, MyTh, YIJI0Bas
CKOpOCTh, CHJIa TPEHHS, CWla YIPYrOCTH, CHUJA TSIHKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJCHUsS, BEC TeJia, HUMIIYJIbC Teja, HUMIIYJIbC CHJIbIL,
MexaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAIBbHAS DSHEPIHsl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUAIBHAS SHEPrUsl CKATOU
MPYKUHbI, KWUHETUYECKAS DHEPIUs, IIOJIHAS MEXAHUYECKasi JHEprus,
MIEPHOJT M YacTOTa KOJICOAHWH, UTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIIOMJICHUSI CPEbl), IPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKHM CMBICI HCIOJIB3YEMbIX BEIWYHH,
0003HaYeHUsS WU EIUHUIBI (U3NUYECKUX BEIMYHH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIMYMHAMU,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYNH;
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XapaKkTepu30BaTh CBOMCTBa Teiy, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMUS,
OPUHIUI CYNEPHO3ULIMH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHs HMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YHCEI
IpU SIEPHBIX PEaKUUsAX, MNPU 3TOM J1aBaTh CIOBECHYHIO (hOPMYIUPOBKY
3aKOHA M 3allUChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOILECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHil NPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Omnopod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJaud (ONMUpAIONIIMECSs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PUINUECKUE
BEJIMYMHBL: HAa OCHOBE aHAJIM3a YCIOBHUS 33Jla4d 3aIllMChIBATh KpaTKOE
YCIIOBHE, BBISIBIISAITh HEJOCTAIOUINE WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEUICHHsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUA (PU3NUECKOU
BEJINYUHBIL;

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(U3MYECKUX METOAOB, HCIOJIb3ys OMHCAHUE HCCIECIOBAHUA, BBIICIATH
IPOBEPSAEMOE MPEANOJIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh MOPSAJKa
IPOBEICHUSI  UCCIENOBAHMS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITBI IO HAONIOACHHIO (PU3HYECKUX SIBICHHA WIU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HprloToOHa, 3akoHa
COXPAHEHHUs HSHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHUW NPYKUHHOIO
MasiTHHKA OT MAaccChl Tpy3a M JKECTKOCTU IPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MaJIbIX KOJIeOaHUM, MPSIMOJIMHEIHOE PACIIPOCTPAaHEHUE CBETA,
pasnokeHue Oeoro cBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KECHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KCHHsI MpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIBHO  COOMpaTh YCTAaHOBKY W3 M30BITOUHOTO Habopa
o0Opy/mOBaHWs, OMUCHIBATH XOJ OMNBITAa W €r0  Pe3yJbTaThl,
bopMyIIHpOBaThH BHIBOIBI,

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HayeHHEe W3MepseMOM BeIUMYMHbI (POKYCHOE paccCTOSHHE
cobuparoimield JIMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a H3MEpPEeHUs
(M3MEpUTENBHOTO MPUOOpPa);
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IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHMH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIDKEHUM 0€3 HayallbHON CKOPOCTH, NEpHUOja
KoJeO0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HUsl CBETa OT yrja MaJeHus W yria MpeloMJIEHHs OT YIia
NaJieHNs): T[JIAaHUPOBATh HCCIIENIOBAaHUE, CAMOCTOSITENIFHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl TMOJYYEHHOW 3aBUCHMOCTH
¢usznyecKkux BeMMYMH B BUAE TaOMUI] U rpaduKoB, nenaTh BHIBOIBI IO
pe3yJibTaTaM HCCIe0BaHuUs;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (UINYECKUX BEJIUYUH (CperHss
CKOPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIHUCHT
TPEHHUS CKOJBKCHHS, MEXaHHueckas padoTa M MOIIHOCTb, YacToTa H
nepuosa KojeOaHMM MAaTeMaTHYecKoro MW MPYKMHHOTO MAasITHUKOB,
ONTHYECKass Ccwia coOuparolled JHMH3bL, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEeAysS MPEITOKEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJIYYECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH Ipu padboTe ¢ J1abopaTOpHBIM
obopymoBaHUEM;

pasznuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOUYCUHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETAapHas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCAHHUA (B TOM YHCIHE:
CHUJOMETp, JAaTUMKHU IOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), WCHonp3ys 3HAHHS O
CBOMCTBaX (U3MYECKUX SBICHHM U HEoOXomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB
OpU pPEUICHUH y4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI MJis
NOCTPOEHUS N300paKEHU B IMJIOCKOM 3€pKajie U COOMparouIeil TUH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPaXx)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JJi1 obecreyeHus: 0€30MacHOCTH MPHU OOpaIleHUH C MPUOOpamMu |
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TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH CpeIe;

OCYLIECTBJIATh MOUCK HMHPOpMAMK  (U3UUYECKOTO COACpPKAHUSA B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HaXOAUTh
IyTU ONpPEAENIEHUs] JOCTOBEPHOCTH MOJyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX UCTOYHHUKOB,;

UCIIONIb30BaTh MPH BBIMOJTHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMAIIMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
yOJMYHO MPECTABIATh PE3YyJAbTaThl IPOEKTHOW HIIA MCCIIE0BATENBCKON
NEATENbHOCTH, TIPU O3TOM TIPAMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHSTUWMHBIN amnmapar Hu3y4aemoro pasjena (U3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4e€ToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
No i/ HaumenoBaHue pa3/ie/ioB U TeM KosimvecTBo yacos duexkTpoHHbIe (HU(poBbIEL)
°on/m
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa
bu6mmoreka [IOK
1.1 D - 1
H3HKA - HayKa o TIpHpose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 duznyeckne BETUINHEI 4
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBIA METO, ITO3HAHUS 1 bubmorexa [IOK
’ y 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeeHHS O CTPOEHHH BellecTBa
bu6mmoreka [IOK
2.1 C 2
ThoCHHC BetfiecTna https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICUCTBHE YAaCTHL] ) bubnmoreka [JOK
’ BELIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BElllecTBa 1 bubmmorexa LOK
' p = https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
bubmuoreka [JOK
3.1 MexaHnueckoe 931(3 5
RARIACCROC ABHACHH https://m.edsoo.ru/7f416194
b K
32 WNuepnus, macca, I0THOCTh 8 nbamotexa O

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

bubnuoreka [JOK

3.3 Cuna. B 8
A, BHARL CH https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBnenust TBEpABIMU 4 bubnmoreka [JOK
' TellaMM, )KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 2
Jlapietine KIAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 4
TMOChEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U T'a3a Ha 1 bubmuoreka [JOK
' IOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTB. JHEprus
bu6mmorexa [IOK
31 Pabora 1 MomHOCTS 3 https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2 I1
. POCTBIC MEXAHHIMEL ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
. M 2
>3 CXATITCCRAL FHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

34



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

8 KJIACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TEM
NMPOrpaMMbI

KoanuyecTBO 4acoB

Bcero

JuexkTpoHHbIe (HU(poOBbIE)
o0pa3oBaTejbHbIe pecypchl

Pa3pean 1. TenioBbie IBJICHUSA

1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
1.2 TennoBsie mporeccsl 21 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
C) .3
2.1 JIeKTprHecKue 3ap$\[,HH APADKCHIBIC 7 bubmuorexa I{OK https://m.edsoo.ru/7f4181ce
TeJla U KX B3aUMOJICHCTBHE
2.2 [ToCcTOAHHBIN 2JIEKTPUUYECKUIN TOK 20 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBJICHUS 6 bubmuorexa I{OK https://m.edsoo.ru/7f4181ce
24 DneKTpoMaruHuTHas UHAYKIUs bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TEM
NMPOrpaMMbI

KoanuyecTBO 4acoB

Bcero

JuexkTpoHHbIe (HU(poOBbIE)
o0pa3oBaTejbHbIe pecypchl

Pa3zpen 1. Mexann4deckue siBJICHUA

MexaHnueckoe ABMKEHUE U CIIOCOOBI

1.1 10 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
€ro OTIMCcaHus
1.2 B3anmoneiictBue Ten 20 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUs 10 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckue KoJie0aHUs M BOJTHBI
2.1 MexaHn4ecKHe KoueOaHus 7 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuyeckue BOJHBL. 3BYK bu6mmoteka LIOK https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DjieKTpOMAarHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJTHBI
DnexTpoma o€ 1oJie
3.1 JIGKTPOMATHHTHOE HOJE 1 6 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
3JIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ AABJIEHUS
4.1 3aKOHBI pacpOCTPaHECHHS CBETA bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
4.2 JInH3BI 1 onTHYECKUE TPHOOPHI bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6eoro cBera B CIIEKTP bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
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Pasznen 5. KBanroBble ABJIeHUA

I/ICHyCKaHI/Ie U IIOTJIOIICHHUE CBCTa

5.1 4 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aToOMHOTO siipa bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
53 S nepHbie peakuuu bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-000011a101M I MOYJIb
I1 600
6.1 OBTOPCHHE 1 ODODIICHHE CONCPAA@HIA 9 bubmuorexa I{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xmacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

1 ®usnka — Hayka o npupoe. AsneHus npupoasl. Pu3ndecKue sBICHUS 1
2 duzuyecKkre BeTUIUHBI U UX U3MEPEHHE. 1
3 Llena neneHust N3BMEPUTEITHLHOTO TPUOOPA. 1
4 TOYHOCTB M MOTPEMIHOCTD U3MEPEHUM 1
5 Omnpenenenue 1eHBI AeEHUs U3MEPUTENBHOT0 npudopa. M3zmepenune o6béma Tena — nabd.padb. 1
6 Hayunsie MmeToas! nu3yuenus npupoibl. Gusuka u TeXHUKa 1
7 Crpoenue BeniecTBa. MoJieKyJbl 1
8 Nsmepenne pazmepoB Manbix Tei - JlabopaTopnast pabora 1
9 JiBmxenne moiekyi. bpoyHoBckoe nmxenne. Juddysus 1
10 Cs13b TEMIIEpaTyphl TEIa CO CKOPOCTHIO IBUXKEHUS MOJIEKYIl. B3anmoeiicTBre MOeKy 1
1 ArperatHblie cocTosiHus BemecTBa. OOBbICHEHUE CBOMCTB BEIIECTBA HA OCHOBE MOJICKYJISIPHO- |
KMHETHUYECKUX MPECTABICHUN
12 Mexannueckoe JBHKeHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBUKEHHUE 1
13 Cxopocte. Enunnnsl ckopoctu. CpeliHssi CKOPOCTh 1
14 Pacuer nytu 1 BpeMeHM IBUKECHUS 1
15 Pemrenue 3amau 1
16 Permrtenue 3amau 1
17 SIBnenue unepuun 1
18 BsaumogeiictBue Ten. Macca tena. EnuHAIBI Macchl 1
19 N3mepenue maccrl. U3mepenue maccol Tena Ha Becax - JlJaboparopnas pabota 1
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20

IInotHOCTS BemiecTBa. Pentenue 3agaq

1
21 W3mepenue mioTHOCTH TBepAOro Tena - JlaboparopHas pabora 1
22 Pacuer maccel 1 00bema Tena 1Mo ero IoTHOCTU. Pemienue 3a1au 1
23 Pemenue 3anau 1
24 KontpoinbHas pabora «Mexanndeckoe aABuxeHue. [IOTHOCTEY 1
25 Cuna — mepa B3auMozeiicTBus ten. Cusa — BEKTOp 1
26 Asnenue Tarorenus. Cua THKECTU 1
27 Pemrenue 3amau 1
28 Cuna ynpyrocrtu. 3akoH ['yka 1
29 JuuamomeTp. Bec Tena 1
30 CrnosxeHnue cui 1
31 Cuna tpeHus 1
32 N3mepenue cuit — taboparopHas paboTa 1
33 JlaBnenue. EquHuIBI JaBIeHus 1
34 Pemenue 3anau 1
35 JlaBieHwue rasa 1
36 [lepenava naBiaeHus TBEPABIMU TEJIaMU, )KMJIKOCTSIMU M razaMu. 3akoH Ilackans 1
37 JlaBiieHue B )KMJIKOCTH U ra3e. Pacuer gaBlieHus KHUAKOCTH Ha THO U CTEHKHU COCy1a 1
38 Pemenwue 3aa4 Ha pacueT THAPOCTATHYECKOTO jJaBiieHus. COOOIIArOIuUecs: COCYyIbl 1
39 Bec Bo3ayxa. ATmMocdepHoe 1aBiieHne 1
40 N3mepenune armocdepHOTo naBieHUs 1
41 ATMochepHOoe 1aBlIeHHE HAa Pa3IMYHBIX BHICOTaX. MaHOMETpBI 1
42 [TopuiHeBOM KUAKOCTHBIN Hacoc. [ napaBauyecKkui mpecc 1
43 JleiicTBHE KUAKOCTHU U raza Ha MOTPY>KEHHOE B HUX TEJIO 1
44 HccnenoBanue BRITAIKUBAIONICH (apXuMe0Boii) cuiiel — JJaboparopras pabota 1
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45

Apxumenosa cuiia. Pemenune 3a1aqy

1
46 Pemrenue 3amau 1
47 Pemrenue 3amau 1
48 [1naBanue ten 1
49 BrisicHenue yciioBuii iaBanust Tel B KuAKocT — Jlaboparopnas pabota 1
50 Pemenue 3anau 1
51 KontponbHas pabora « ApXUMe0Ba CHIIa» 1
52 [InaBanue cynos. Pemenue 3anau 1
53 BoznyxomnaBanue. Pemenne 3aqau 1
54 Mexanundeckas padora. EauHuUIBI paboThI 1
55 MomHocTh. EqUHUIBI MOIIHOCTH 1
56 Pemrenue 3amau Ha pacuet paboOThI U MOITHOCTH 1
57 IIpocThie MexaHu3Mbl. PaBHOBECHE CHII Ha phIUare 1
58 MowmenT cuibl. [IpaBuino MOMEHTOB 1
59 BrrsicHenue yciioBuii paBHOBecus pblyara -JIabopartopHast pabora 1
60 bioku 1
61 «30510TOC TIPaBUIIO MEXaHHUKI». KoauImeHT none3Horo neicTpus 1
62 Omnpenenenue KI1JI HakinonHOM m1ockocT — JlabopaTtopHas pabora 1
63 Pemenue 3anau 1
64 KonrponsHas padora «PaboTta, MOIITHOCTB, MPOCTHIE MEXAHU3MBD») 1
65 Oueprus. [loTeHManbHas 1 KWHETUYECKAs SHEPTUs 1
66 [IpeBpareHre 0AHOrO BUJa SHEPTUU B APYroil. 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUuu 1
67 3akperieHue usydeHHoro (PezepBHblii ypok) 1
68 3akperienue usydeHHoro (PezepBHslii ypox) 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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8 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

Ocnonble nonoxenuss MKT. Macca u pa3mepsl MOJIEKYJT

OOBsICHEHNE CBOMCTB I'a30B, KUAKOCTEH M TBEPABIX TEN Ha OCHOBE mojoxxkeHniit MKT.
Kpucrannmaeckue u amopdHsbie Tena

CmauuBaHue U KalWUISIPHBIE SIBJICHUA. TeIoBoe paciiupeHne

TennoBoe nuxxenue. Temmeparypa

BHyTpeHHSIH OHCPI'HU:. CriocoObI H3MEHEHHUS BHYTpeHHCﬁ OHCPI'UH. KoandecTBO TEMIIOTHI

TennonpoBOAHOCTH

Kounsekuus. Uznyuenue

|| |n bW

KommuectBo TeruioTel. Y aenbHast TEILIOEMKOCTD

—_ = | =] = = |

PacueT xonuuecTBa TCIIJIOTHI, H€O6XO[[I/IMOI‘O AJI1 Harp€BaHus WKW BbIACIIACMOIO IpH
OXJIAXKJICHHUH TCJIa

10

Pemenue 3agau

11

HccnenoBanue mporecca TerniooOMeHa IMpy CMEIIMBAHUH BOJIBI PA3HOM TEMIIEPaTyphI -
JlaGopaTopHnas pabota

12

W3mMepeHue yneabHON TEI0EMKOCTH BEILIECTBA

13

9Hepr1/1${ TOIIMBA. Y JieIbHas TEIIOTa CropaHus TOILIMBA

14

3aKkoH COXpPAaHCHUS U IPECBPALICHNA SHEPIUU B MCXaHUYCCKHUX U TCIIJIOBBIX IMTPOLECCAX. Pemenne

3aaa4 ¢ YYCTOM TCIIOTBI CropaHus

15

KOHTpOJ’II)HaSI pa60Ta «PacueT KoIu4uecTBa TEIIOTHI IIpU HArp€BaHnu, OXJIAKACHUHA TCII U
CropaHuu TOILINBa»

16

IInaBnenue u OTBCPACBAHUC KPHUCTANIMYCCKHUX TCJI

17

Fpa(bI/IK IJIaBJICHUA U OTBEPACBAHUA KPUCTAITINIMYCCKUX TCJI
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18

VY nenpHad TeIwioTa IiaBlieHUs. Pemenue 3aaau

1
19 Hcnapenue u koHneHcanusi. HackIieHHBIN 1 HEHACHIILIEHHBIN Map 1
20 Brnaxuocts Bo3ayxa. CriocoObl U3MEpEHHUS BIAXKHOCTH 1
21 Kurnienune. Y nenpHast TeIoTa HopooOpa3oBaHus U KOHACHCAIIMHU. PacueT Kom4ecTBa TEIIOTHI 1
22 Pemrenue 3amau 1
23 Pemenue 3anau 1
24 KonrponsHas padora «M3MeHeHHe arperaTHBIX COCTOSTHUN BEIIECTBA» 1
25 Pabota rasza u mapa npu pacuupenuu. TerutoBbie auratenu. KITJ[ TernmoBeix gBuraTenei 1
26 JlBuraTens BHYTpEHHETO cropanus. TypOuHEI 1
27 Pemrenue 3amau 1
28 [ToBTOpeHmne u 06001meHne pasznena «TermIoBbIe IBICHUS 1
29 Onektpusaius Tei. [IBa pona 3apsanoB. BzaumoneicTBue 3apsyKeHHbBIX TET 1
30 Dnektpockorll. [IpoBOJHUKY 1 HETPOBOAHUKHU 3JIEKTPUUECTBA 1
31 3akon Kynona. Dnekrpuueckoe nose. [IpuHuun cynepno3uium 3JIeKTPUIeCKUX Mojei 1
32 JlenuMocCTh 3IEKTPUYECKOTO 3apsia. DIEKTPOH 1
33 CtpoeHue aTomMa: aTOMHOE AJIpO U JIEKTPOHBI. MoHBI 1
34 OOBsicHEeHUE IEKTPU3AIMU. 3aKOH COXPAaHEHUS JIEKTPUIECKOTO 3apsiaa 1
35 Permrenue 3amau 1
36 DNeKTpUUYECKU TOK. Y CI0BUS CyIIeCTBOBAaHUS. JIeCTBUS JIEKTPUUYECKOTO TOKA. 1

DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax

37 HcTouHnKY MOCTOSHHOTO TOKA 1
38 Hanpagsienue 551. Toka. DieKTpruyeckas 1enb 1
39 Cwia Toka. EAMHULIBI CUJTBI TOKA U 3apsaaa. AMIIEPMETP 1
40 N3mepenue cuiel Toka - JlaboparopHas pabota 1
41 Hanpsixenue. Bonbtmerp 1
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42 W3mepenune HampspKeHUs Ha pa3iMuHBIX ydacTKax nenu — Jlabopatopras padora 1
43 DIEeKTPUYECKOE COTIPOTUBIICHNE TPOBOIHUKOB. Y IeJIbHOE CONpOTUBiIeHUE. Peocrar. Pemenue 1
3aJa4
44 3akoH OMa 1l yyacTKa Lenu 1
45 Pemenue 3agau 1
46 PerynupoBanue cuiibl TOKa peOCTaToOM U U3MEPEHHE COPOTUBIICHUS TIPOBOIHUKA — 1
nabopaTopHas pabora
47 [TocnenoBarenbHOE COCTMHEHHE MPOBOIHUKOB 1
48 Pemenue 3agau 1
49 [TapannensHO€ coeIMHEHUE TPOBOJHUKOB 1
50 Pemenue 3agau 1
51 KonTponbHas pabota «3akon Oma. [TocnenoBaTenbHOE U MAPAILICIIBHOE COSAMHCHIE |
MIPOBOTHUKOBY
52 PaboTa 1 MOIITHOCTB 3JIEKTpUUYECKOro ToKa. Pemenue 3amau 1
53 N3mepenune MomHOCTH U paboThl TOKa — JlaboparopHas paboTa 1
54 TemoBoe aeiictBue Toka. 3akoH Jxxoyns—Jlenna. [Ipenoxpanurenu 1
55 [Totpeburenu snexkTpuueckoit sneprun B 66Ty, KopoTkoe 3aMbikanue 1
56 MarnuTHO€ 1nojie Toka. MarHuTHbIE JIMHUY NPSIMOTo ToKa. HanpaBienrne MarHuTHBIX JTUHUN 1
57 MarauTtHoe 1oJje KaTyImkd ¢ TOKOM. DJIeKTPOMarHUThI 1
58 ITocTtossHHBIE MarHuTEl. MarHuTHOE 110JI€ 3eMITH 1
59 JleiicTBrEe MarHUTHOI'O TOJIS1 HA MPOBOJHUK ¢ TOKOM. Cuia Ammiepa. [IpaBuiio seBoit pyku 1
60 JleiicTBre Mar noJig Ha ABUXKyIMiics 3apsaa. Cuna Jlopenna 1
61 JleiicTBrE Mar.moJjsi Ha paMKy ¢ TOKOM. DJIEKTPOIBUTATENb. DIEKTPOU3MEPUTEIbHBIC TPHUOOPHI 1
62 Nuaykuys MarHuTHOTO 1MoJist. MarHUTHBIN HOTOK 1
63 SBneHue 351eKTPOMarHuTHON UHAYKIIMU 1
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64 [IpaBuno Jlenua. ['enepaTop 37IEKTPUIECKOTO TOKA 1
65 [Tepenaua snexrpudeckoit a3nepruu. Tpanchopmarop 1
66 3akperienue usydeHHoro (PezepBHslii ypox) 1
67 3akperieHue usydeHHoro (PezepBHblii ypox) 1
68 3akperienue usydeHHoro (PezepBHslii ypox) 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

Koan4yecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 Mexanunueckoe nBuxKeHue. MatepuanbHas Touka. Cuctema oTcuera 1
2 [Tepemernienue 1
3 Ornpenenenne KOOPAUHATHI JIBUXKYILETOCS Tesa 1
4 [lepemerienue npu NIPSIMOIMHEHHOM PaBHOMEPHOM JIBHKEHUU 1
5 I'padmueckoe npeacraBaeHne NPSIMOIMHEHHOTO PABHOMEPHOTO JIBUKCHUS 1
6 [IpsamosinHENHOE PaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHUE 1
7 CkopocTh IPSIMOJIMHEHHOTO paBHOYCKOpeHHOTo nBrxkeHus. ['paduk ckopoctu 1
8 Pemenue 3amau 1
9 [lepemernienue npu NpSIMOIMHEWHHOM PaBHOYCKOPEHHOM JABM)KEHUU 1
10 Perrenue 3amgau 1
11 HccnenoBanue paBHOYCKOPSHHOTO ABMKCHHS 0€3 HAYaIbHOM CKOPOCTH - TaboparopHas paboTa 1
12 Pemrenue 3amgau 1
13 JIBM>KeHME Tena Mo OKPY>KHOCTH € TIOCTOSTHHON MO MOYJIIO CKOPOCTBIO 1
14 N3yuenue nBuKeHUs TeJa M0 OKPYKHOCTU € TTOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO - JTabopaTopHast |
paborta)
15 Perrenue 3amgau 1
16 KonTponbHast pabota o Teme «Kunematuka» 1
17 OTHOCHUTENBHOCTD JBHKCHUS 1
18 HNuepunansubie cuctemsl otcueta. [lepsoiil 3akoH HeroToHa 1
19 Bropoii 3akon Herotona. Pemenue 3anau 1
20 Tpetuii 3akon Herotona. Pemenue 3agau 1
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21

Pemenue 3agau

1
22 3aKOH BCEMHUPHOTO TATOTEHUS 1
23 Cuna tsoxect. CBOOOIHOE HaieHuE Tel 1
24 YckopeHnue cBOOOHOTO TIaICHUS Ha 3eMJIe B IPYTHX HEOCCHBIX TeJIax 1
25 JIBM>KEHME o4 ASHCTBUEM CHIIBI TSXKECTH 1
26 Pemenue 3amau 1
27 Pemenue 3amau 1
28 JIBUKeHUE NCKYCCTBEHHBIX CIYTHUKOB. KocMuueckne cKkopocTu 1
29 Bec tena, auxymerocs ¢ yckopenueM. HeBecomocTts. Ileperpyska 1
30 Pemrenue 3amgau 1
31 Cuia ynpyroctu. 3akoH ['yka 1
32 Pemenue 3amau 1
1 HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH TIPYKHHBI OT €€ yaunHenus. Onpenenenue 1

KECTKOCTHU MPYKUHBI
34 Cuiia Tpenus. Cuna TpeHus cKoJibkeHUs. Cuia TpeHus MOKOos 1
35 HccnenoBanue CHITbl TPEHUS CKONbKeHus. Orpenenenue KodpuIrenTa TpeHus - |
Jlabopar.pabota

36 Permrenue 3amgau 1
37 YcnoBus paBHOBecus Tel. Buael paBHOBECHS 1
38 KonTponbHas padbota o Teme «J{mHaMukay 1
39 Nmnynse Tena. UMmynbse cuibl 1
40 3aKOH COXpaHEHUsI UMITYJIbCa 1
41 Pemntenue 3amgau 1
42 PeaktuBHOe aBuxeHue. Perenue 3agaq 1
43 Mexanunueckas padota. PaboTa cuitbl TsHKECTH M CHITBI yIPyrocTH. MOITHOCTh 1
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Kunernueckas sneprus. [loTeHuuanpHas s3Heprusi. 3aKOH COXpaHEHUS SHEPTUU B MEXAHUUYECKUX

44 1
nporeccax
45 Pemenue 3amau 1
46 KonTponbHas pabota "3akoHbl COXpaHEHHUs B MEXaHHUKe" 1
47 N3mepenue paboThI CHIIBI TPEHUS U PA0OTHI CHIIBI YIIPYTOCTH IPH JIBMKEHUU Tella TI0 |
TOPU30HTAILHOM MOBEpXHOCTH -J1a0.pad.
43 W3mepenune paboThl CHIIBI YIIPYTOCTH MIPH MOIBEME Tella C TOMOIIBIO HETIOABIKHOTO U |
MOJIBMOKHOTO OJ10Ka - Jlabopat.pabora
49 KonebarenbHoe amxkenue. KonebarenbHbie cucTeMbl. BenunHbI, XapaKTepU3yIOIIe 1
Kose0aTebHOE IBIKEHUE
50 Pemenwue 3amay 'apmMoHndeckue KojieOaHust 1
51 [IpeBparienue sHeprun IpH K0JIeOATETLHOM JIBH)KCHHUH. 3aTyXaroIIre KoJieOaHus 1
52 Permrenue 3amgau 1
53 CBoboanbie konebanus. [lepros cBoOoaHBIX Konebanuii. BeiHy X 1eHHBIE KOJIeOaHUs 1
54 Pemenue 3anau 1
55 N3mepenue yckopeHust CBOOOIHOTO MaeHHs ¢ MOMOIIbI0 MasiTHUKA - Jlabopat.paboTa 1
56 HccnenoBanue 3aBUCUMOCTH TTEPHOAA U YaCTOTHI CBOOOTHBIX KOJIEOaHUI HUTSHOTO MasiTHUKA OT |
ero JiuHb - JJabopar.pabora
57 Breinyxnennsie konebanus. Pesonanc 1
58 PacnipocTpanenue konebanuii B cpeze. Bosnsl. [1poosibHBIE M TTOTIEpEYHBIC BOJIHBI 1
59 XapakTepUCTUKN MEXaHUYECKUX BOJIH 1
60 Permrenue 3amgau 1
61 Ncrounnku 3ByKa. 3ByKOBBIE BOJIHBI. XapaKTEPUCTUKHU 3BYyKa 1
62 OTtpaxkenue 3Byka. 9x0. 3ByKOBOM pe3oHaHc. Pemienue 3amau 1
63 Pemrenue 3amgau 1
64 KontponsHas padora o teme «KoneGaHust 1 BOJTHBD) 1
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65

DNEKTPOMarHuTHOE MoJje. DIEKTPOMArHUTHBIE BOJIHBI

1
66 CaoiicTBa 3J1IeKTpoMarHuTHEIX BoJIH. [llkana sn-mar BojaH 1
67 DnekTpoMaruuTHas npupoja cBeta. Pa3BuTue B3rIs10B HAa IPUPOJY CBETA 1
68 BonnoBsie cBoiicTBa cBETa 1
69 Ucrounuku ceera. [IpsMonnHeiiHOe paclipoCTpaHEHHUE CBETA 1
70 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS 1
71 [Tnockoe 3epkano. [Toctpoenue n3odpakeHuit 1
72 Pemrenue 3amgau 1
73 [Ipenomnenue cera. 3aKoH npesiomieHus cBera. [loiHoe BHyTpeHHEe OTpakeHUE 1
74 DOU3NYECKUN CMBICI TTOKA3aTENS MPEIOMIIEHUS 1
75 YupaxHenus 1
76 JIunzel. @okycHoe paccTosiHue. OnTU4ecKas Cuia JMH3bI 1
77 N3o0paxkeHus1, 1aBaeMbie COOMparolel JIMH30M 1
78 N300paxeHus, 1aBaeMbIe PaCCEHBAIOIICH JTMH30M 1
79 Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI JIMH3BI — JJabopaTopHas padora 1
80 OnTtuyeckue npudopsl. ['1a3 u 3peHue 1
81 Hucnepcus cera 1
82 OO0BsicHEHHUE LIBETA TET 1
83 O06o0061enne 3Hanni 110 TeMe «CBETOBBIC SIBIICHUSDY 1
84 PapnoakTuBHOCTH 1
85 Mopnenu aromoB. OnbiT Pesepdopna. Mcnyckanue u moriomieHrue cBeTa 1
86 DKCHepUMEHTAIBHBIE METObI UCCIIEOBAHUS YaCTHI] 1
87 OTKpbITHE IPOTOHA U HEUTPOHA 1
88 CocraB aTroMHOro sifpa. M3oTornsl 1
89 Pemenue 3amau 1
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90

PanuoakTiBHBIE IPEBpAIICHNS AaTOMHBIX sJIep. 3aKOH PaJIiOaKTUBHOTO pacnaaa

1
91 Snepuble peakuuu. Pemenue 3anay 1
92 SAnepuble cuibl. DHEprus cBsa3u. Jedext macchl 1
93 Henenue sinep ypana. Llennas peakius 1
94 S nepHslit peakTop 1
95 TepmosiiepHas peakuus 1
96 buonoruueckoe neiicTBue paananuu 1
97 Wzyuenue nenenus siapa aToMa ypana o ¢otorpaduu Tpekos 1
98 [ToBTOpeHME, 0600IICHNE 1
99 [ToBTOpeHUE, 0600IIEHNE 1
100 [ToBTOpeHME, 0600MICHNE 1
101 [ToBTOpeHME, 0600IICHNE 1
102 [ToBTOpeHuEe, 0600MIIEHNE 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun 1. M.,
WBanoB A. U., AkimonepHoe obmiectBo «M3garensctBo «IIpocBemienner
dwusznka: 8- kimacc: 6a30BBIN YpOBEHb: yueOHUK, 8 kiacc/ [lepprmkua M. M.,
WBanoB A. U., AkimonepHoe obmiectBo «M3garensctBo «IIpocBemienner
®duszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun .M.,
I'yrauk E.M., UBanoB A.U., IletpoBa M.A.; AKIIHOHEpHOE 00OIIIECTBO

«HBI[EITGJIBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPUAJIbBI JJISI YUUTEJIS

1. ®usmka: 7-i kinacc: 6a30BbI ypOBEHb: yueOHUK, 7 Kinacc/ [Teperimkun U. M.,
HBanoB A. 1., AxunonepHoe o6mectBo «M3narenscTBo «IIpocsemnienue»
®duszuka: 8-i kiacc: 6a30BbIN YpoBeHb: yueOHUK, 8 kiacc/ [lepoimkun 1. M.,
HBanoB A. 1., AxunonepHoe o6mectBo «M3natensctBo «IIpocsemnienue»
®duszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun .M.,
['yrauk E.M., BanoB A.U., ITerpoBa M. A.; AKiinoHepHO€E 00IIIECTBO
«M3parensctBO «IIpocBemenue

2. Jlykamuk B.1. COopHuk 3anay mo ¢usuke 111 7 — 9 KmaccoB
ob1eodpaszoBarenbHbIX yupexxaenuit. / B.W.Jlykamuk, E.B.liBanoBa. — M.:

[IpocBenieHue
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3. XannanoB H.K. 'MA. ®u3zuka: coopHuk 3aianuii 9 kiaacc — M.: DkecMo

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET

DneKTpoHHbBIE (IUPPOBBIE) 00paA30BATEIbHBIC PECYPCHI:

bu6mmoreka IJOK

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

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

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