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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma o gu3uke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHuUs COCTaBICHA
Ha OCHOBE IMOJIOXKEHWH M TpeOOBaHUII K pe3yibTaTaM OCBOEHHS Ha 0a30BOM
YpPOBHE OCHOBHOW 0O0pa3oBaTeNbHON Mporpammebl, mpeactaBieHHbx B DPI'OC
00O, a Ttakxe c yu€roM (denepanbHO paboyeil mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[TporpamMma 1o gu3uke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHUs COCTaBICHA
Ha OCHOBE TMOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOEHHS Ha 0a30BOM
YpPOBHE OCHOBHOW 0Opa3oBaTeNbHON MporpamMmebl, mpeactaBieHHbXx B DPI'OC
00O, a rtakxe ¢ yderoM (denepanbHOW pabodeil MmporpaMMbl BOCHUTAHUS U
KOHLEILINU MPenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHne mnporpaMMmbl MO (U3MKE HAmNpaBlIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[TporpamMMma no gu3uKe ycTaHaBIMBAET paclipeieseHle ydeOHOro MaTepuaia mno
rojgaMm oOydeHus (IO Kjaccam), Tpejjiaraet MPUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

[Tporpamma no pusmke pa3padoTaHa C LEIbI0 OKa3aHUs METOIUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMMbl 0 y4eOHOMY IPEIMETY.

®uzrka SBIASETCS CUCTEMOOOPA3YIOIMM JUIsl €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4yaeMbIX XHUMHEH, OHUOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeloCcTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TJAaBHBIX 3a7a4 (U3UMYECKOro OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenue @usnku Ha 0a30BOM ypOBHE MPEIOIATaeT OBIAJICHUE CIAEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBICHUSA,

e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAy4YHOTO HCCIEIOBAHNUS;

e UHTEPNPETUPOBATH JAHHBIE U HCIIOJIb30BATh HAYUYHBIE JOKA3aTEIbCTBA IS
MOJIyYEHUS BHIBOJIOBY.



[lemn w3yueHus GU3NKK HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
OTIpEe/ICICHBl B KOHIICIMIIMK TIpernojaBanus y4eOHoro mpeamera «Du3nkay B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit ®Denepanmu, peanu3yroIMIUX
OCHOBHBIE 00111e00pa30BaTEIBHBIC TPOTPAMMEI.

[enn n3ydeHust PU3UKU:

e MPUOOpPETEHNE WHTEpPECa M CTPEMIJICHHSI OOYyJaloIUXCsSd K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIe TIO3HAHHUA U (OPMHUPOBAHNE
HCCJICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa M3y4YCHHsI OCHOB
CTPOCHHMSI MaTepPHH U ()yHITAMECHTAIBHBIX 3aKOHOB (DU3HKHU;

e opMHupoBaHUE TpEACTaBICHUNA O poyd (PU3UKK JUIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIH;

epa3BUTHE  MpPEACTaBICHUH O  BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JTanbHEHIIeMy 00YUYEHHUIO B 9TOM HalPaBJICHHH.

JlocTikeHne 3THX IeNied MporpaMmbl MO (U3HKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

e PUOOpETEHWE 3HAHWK O  JAUCKPETHOM  CTPOCHHWM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKHIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e MPHOOPETEHNE YMEHHI OMHUCHIBATh U OOBSICHATH (DU3UUYCCKHE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHHIA;

¢OCBOGHHE METOJOB pEHIEHUS TMPOCTEUIINX PACUETHBIX 3aJad ¢
UCTIOJIb30BaHUEM bu3IecKuX MOJICIICH, TBOPYECKUX u
PAKTUKOOPHUECHTHPOBAHHBIX 33]1a4;

e Pa3BUTHC YMCHHI HAOJIIO/IATh NMPUPOJHBIC SBICHUS W BBITOJHATH OTBITHI,
1abopaTopHbIC pabOTHI M 3KCIICPUMEHTAIBHBIC MCCICAOBAHUS C UCITOJIb30BAaHUEM
WU3MEPUTEILHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHpOpMaLKer (U3HMUECKOro COAepH aHus,
BKJIFOYasT WHOOPMAIIMI0 O COBPEMEHHBIX JOCTIDKCHHMSX (DH3WKHM, aHAIU3 |
KPUTHYECKOE OIICHWBaHNE NH(POPMAITUH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
(GU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSAMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
(bu3nYECKON HAyKH.

OO11iee yncno 4acoB, PeKOMEHJOBAHHBIX U1 U3y4eHus (PU3uKu Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 Jaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeJIel0).



[Ipennaraemselii B mporpamMMe mo (u3MKe MepedeHb JT1adopaTOpHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTEIh JEaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIbHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C TOMOIIBIO MoJIeTei

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

IlepBoHaya/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue yactull BemiecTBa. CBSI3b CKOPOCTH ABWYKEHHSI YacTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUsI raza oT oObema, Temmneparypsl. llepenaua naBieHUs
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NMOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
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3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIC OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIrUsl.

Mexannyeckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWcTBus (mganee —
KIIJT) mpocthix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOMN
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCeUBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXCHHUsI CBETOBOTrO Jiydya OT yrja
naJeHUsl.

2. W3ydeHue xapakTepUCTHK H300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

KBaHTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paauOaKTUBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus u3nydeHus: pUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
busznyecKre SIBICHHS B OKPY KAIOIIECH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenue ¢u3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIpPaBJICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAlPEJAMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uszyueHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIBTATHI B YACTH:

e 1) NATPHMOTHYECKOT0 BOCIIUTAHUSA:

e - TMPOSBICHUE HMHTEPECA K HCTOPUH WU COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(u3HUECKON HayKU;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXJIE€HHH OOUIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHUKEHUMN
du3uKy;

e - OCO3HAHUE BAXKHOCTHU MOPAJIbHO-ITUYECKHUX MTPUHIIUIOB B AEATEIbHOCTUA YUYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e - BOCHOPUITHE ICTETUYECKUX KadyeCcTB (PU3NUYECKOM HayKu: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

e - OCO3HAHHE IEHHOCTH (PU3NYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILECH KYyJIbTYPHI;

e - pa3BUTHE Hay4yHOW JIFOOO3HATENILHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U SMOLNOHAIBHOTO 0JIATOMOJIYYHS:

e - OCO3HaHME IIEHHOCTH 0e30macHoro o0pa3a JKM3HKU B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPABUJI O€30MIaCHOTO MOBEICHUS HAa TPAHCIOPTE,
Ha JI0pOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMAIIIHUX YCIOBUSX;

e - c(hopMUPOBAHHOCTh HaBBIKA PEQIIEKCUHU, MPU3HAHKWE CBOErO MpaBa Ha OLIMOKY U
TAKOI'0 K€ IIpaBa y APYyroro 4ejaoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTMBHOE Yy4YacTH€ B pEIICHWU MPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW M COIUaIbHOMN
HAIPABIEHHOCTHU, TPEOYIOIKX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBA3AaHHBIX C (PU3UKOM;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpPHUEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUUM Ul pelleHus 3ahad B 00JacTH
OKPY’KaIoIlled Cpelpl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLICHKH HMX BO3MOKHBIX
IIOCJIEACTBUN IS OKPYKAIOIIEH CPEbl;



- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U IMyTel UX PelleHus;

o 8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBHSIM COLUATBHON U MPUPOIHOI Cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBUU TMPHU BBINOJIHEHUU HCCIECIOBAHUM W TPOEKTOB
(u3uUecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

e - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO IS TeIbHOCTB;

e - MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcClie POPMYITUPOBATH UJIEH,

MOHSITHSL, TUIIOTE3bI O GUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHME Ne(PUIIMTOB COOCTBEHHBIX 3HAHWA M KOMIETCHTHOCTEH B 00JIACTH
1)7637197

e - IUIAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

e - CTpPEMJICHHE aHAIM3UPOBATh W BBISIBISITH B3aMMOCBSI3H TPUPOJBI, OOIIECTBA U

3KOHOMHKH, B TOM 4YUCJIC C UCIIOJIb30BAaHHUCM CI)I/I3I/I‘IGCKI/IX 3H3HPII>1;
e - OLCHKaA CBOUX HeﬁCTBI/Iﬁ C y‘{éTOM BJIMSIHHSA HAa OKPYKAromIyro CpCay, BO3MOIKHBIX
I100aJIbHBIX HOCHCIICTBHﬁ.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpraTe OCBOEHHSA HpOTrpaMMbl MO (M3HKE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus y oOyyaroiierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIe Pe3yJibTaThl,
BKJIFOYAIOIINE TMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE IEHCTBUS, KOMMYHUKATUBHBIC
yHUBEpCaIbHbIC YU€OHbIE IEUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE A1eiiCTBUS

ba3oBble Jlornueckue JaeiicTBHUA:

e BBISBIIATH U XapaKTEPU30BATh CYILIECTBEHHBIE TPU3HAKUA OOBEKTOB (SIBICHUN);

e YCTAHABJIWBATh CYIICCTBEHHBIH TPU3HAK KiIacCU(UKAIMK, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,

e BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JIAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISBIATh NPUYMHHO-CJICICTBEHHBIE CBS3M MPU U3YYEHUU (PU3UUYECKUX SIBJICHUUN
U MPOLIECCOB, AENaTh BHIBOJBI C UCIIOIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIJIFOUCHH, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYUH;

e CaMOCTOSITEJILHO BBIOMpPATH CHOCOO pelieHuss y4eOHOM Qu3nueckol 3amayuu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUS, BEIOOp Hanbosiee MOAXOASIIETO ¢
Y4ETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble nucciienoBarebCcKHe AeiiCTBUS.

e HCIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIIbCKU HHCTPYMEHT MO3HAHUSI;

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCEIOBAHUE (PU3HUUECKOTO SBICHUS;



OIICHWBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, IMOTYUYECHHYIO B
XO/I€ UCCIIEAOBAHNUS WA SKCIIEPUMEHTA;

CaMOCTOATEILHO (OPMYIHpPOBaTh OOOOIICHWS] W BBIBOJALI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMSI,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3MUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATH TMPEINOJIOKEHUSI 00 WX Pa3BUTUHM B HOBBIX YCIOBHSX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3alpOCHI IIPU MTOUCKE U OTOOpE
uHGOpMallMl WIM JAHHBIX C Y4YETOM MPEAJIOKEHHOM y4eOHOH ¢u3nyeckoit
3aJa4y;

aHAIU3UpOBaTh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(OpMALUIO
Pa3IMYHBIX BUJOB U (POPM IPEICTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNIbHYIO (OpMY IpEeACTaBiIeHUs HH(popManuu
U WUTIOCTPUPOBATH pPELIAEMble 3aJ1a4d HECJIOKHBIMU CXEMaMH, JuarpaMMmami,
MHOU rpaMKoi U UX KOMOMHALIMSIMU.

KOMMyHl/IKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPlSI:

B X0JIe 00CYXJICHHS Yy4eOHOro Marepuasa, pe3yjabTaToB JIa0OpaTOPHBIX padoT U
MIPOEKTOB 33J]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOIl TEMBbI M BBICKA3bIBATh
WJICH, HAIlCJIICHHBIE Ha PEIICHHUE 3aJadd W TOAJEpXKaHUE OJIarokenaTeIbHOCTH
OOIICHMS,

COTOCTAaBIISATh CBOM CYXKJICHHSI C CYXICHUSMU JAPYTUX YYaCTHUKOB JHAIIOTA,
OoOHapy’KUBaTh Pa3IMUUE U CXOJCTBO MO3UITHUI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX;

myOJUIHO TIPENICTABIATh PE3yJbTAaThl BBITOJHECHHOTO (HU3UYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMUMAaTh ¥ HCIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThI PU PEIICHUH KOHKPETHON (PU3NYECKOl IPOOIEeMBI;

MPUHUMATh L€ COBMECTHOW NIEATEIBLHOCTH, OPTaHU30BBIBATh JACHUCTBUSA 110 €€
JTOCTIDKCHHIO: PacCTpelieaTh POJH, OOCYXIaTh MPOIECChI M  PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBbKUX JIIOJIEH;

BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMU KOMAH]IbI;
OIICHMBATh KadeCTBO CBOETO BKJIaJa B OOMMH TPOIYKT IO KPUTEPHUSIM,
CaMOCTOATENBbHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHUSA

Camoopranusanus:



e BBIABJISATH MPOOJEMBI B JKU3HEHHBIX W YUYCOHBIX CHUTYalUSX, TPEOYIOMIMX IS
perieHust GU3NIECKUX 3HAHUM;

e OPHEHTHPOBATHCS B Pa3IMYHBIX  IOAXOJAaX  MPHUHATHS  PEIICHUH
(MHAMBUAYaJIbHOE, IPUHSATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUHN TPYyNIoin);

e CaMOCTOSITEJILHO COCTAaBJISITh AJITOPUTM pelIeHus (PU3NUECKOM 3a/1auu WiIH TIaHa
UCCIIEIOBaHMS C YUYETOM UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IPEAJIAracMble BApUaHThI PELICHUM;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEllICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

e JIaBATh aJICKBATHYIO OLICHKY CUTYyallMH U IpeuiaraTh IUIaH €€ U3MECHEHUS,

e OOBICHATH MPUUYHMHBI JOCTHXKEHUS (HEAOCTUKEHUS) PE3YIbTATOB JESTEIBHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM 4YHCIE B XOJI BBITIOJHECHHUS
(U3NYECKOTO HCCIENOBAaHUS WIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEMH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJINA U YCIOBUSIM;

e CTaBUTh c€0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPyTOro;

e TMpHU3HABATH CBOE MPABO HA OMIMOKY MpPH pelIeHHH (U3UYECKUX 3a/lady WU B
YTBEPKIACHUSX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYTroro.

IMPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyeHus: B 7 Kjacce npeaIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

* CIIOJIB30BATh TOHATUSA: (U3NYECKUE U XUMHUYECKHE SIBJICHUS, HaAOJIOJIEHUE,
HKCIIEPUMEHT, MOJIEb, TUIIOTE3a, €AMHMIIBI (PU3UUYECKUX BEJIIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpPIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOe
NBIKEHUWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAas cuia, aAeopmarus (ymnpyras, IUIacTHUEcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

epaznuyaTh sABIeHUs (nuddys3us, TEI0oBOe ABMIKEHHME 4YaCTHUIl BEIIECTBa,
pPaBHOMEpPHOE JBM)KEHHE, HEPABHOMEPHOE ABWKEHUE, MHEPLHUs, B3aUMOJCHUCTBUE Tell,
paBHOBecHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBhIO BpAILEHHs, Mepenadya JdaBICHUS
TBEPIABIMH TEJIaMH, XHUIKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, IUIaBaHUE TeT,
NPEBPAILICHNUS] MEXAHUYECKOW 3HEPTruu) MO OMNHMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

e paCIlO3HaBaTh NPOSBICHUE M3YUYECHHBIX (PU3MUECKUX SIBICHHM B OKPYKaIOIIEM
MUpE, B TOM 4ncie GU3NYECKUe SIBICHUS B IPUPOJIE: IPUMEPHI IBIXKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B JKMBOM W HEXWBOW IPUPOAE, NEUCTBUE CHUIBI TPEHHS B IPUPOJE U



TEeXHUKE, BIUSHAE aTMOC(HEPHOTO JTABJICHUS HAa )KUBOW OPTaHU3M, IJIABaHHUE PHIO, phIuaru
B TEJIE YEJIOBEKAa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B Y4e€OHYIO, BBIICISATH
CYIIIECTBECHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;

¢ ONIMCHIBATh M3YYCHHBbIC CBOMCTBA Tell M (PU3NYECKHUE SIBJICHUS, HCIOJIb3Ys
bu3nueckue BEMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpEMs, IyTh, CKOPOCTH,
CpeIHssl CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSYKECTH, BEC TEJa, CUJIa TPECHUS, NABJICHUE
(TBEépHOro TENa, XKUIAKOCTU, Ta3a), BBITAJIKUBAIOIIAS CHJIAa, MEXaHWuyeckas paborta,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CWIbl, KO3(P(GUIHUEHT TOJIE3HOTO JIEUCTBUS
MEXaHU3MOB, KMHETHYECKash M MOTEHIUalIbHAasi HEpPrus), MpU ONHUCAHUM MPABUIBHO
TpakToOBaTh (U3MUECKUN CMBICT HCIOIB3YEMBIX BEIMYMUH, X 0003HAYEHUS U €IUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (POPMYJbl, CBS3bIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEJIMUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TIpadUKd HU3YUYEHHBIX 3aBUCUMOCTEH
(buU3HYEeCKUX BEIIUYUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS W MPOIIECCHI, UCIOJIb3Ys
npaBWia CJIOXKEHUS cui (BIOJb OJHOW TpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, TpaBUI0 paBHOBECHS phiuara (0JI0Ka), «30J10TO€ PABUIIO» MEXAHUKHU, 3aKOH
COXpAaHEHUSI MEXAHWUYECKOW HSHEPruu, MPU 1TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMAaTUYECKOE BbIPAKEHHUE;

¢ OOBSCHATh (PU3MUECKHE SIBIICHHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluid MNPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHNE U3 |—2 JIOTHYECKUX IIAaroB ¢ Omopou Ha 1-2
W3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

epemaTh pacy€THbIC 3a7aud B -2 NEWCTBUS, WCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatoNIMe (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBHS 3a7a4M 3alChIBATh
KpaTKOE YCJIOBUE, TMOJCTABIATh (PU3MYECKUE BEIMYMHBI B (POPMYJBI U MPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUs 3a/1a4, OIICHUBATh
PEATMCTUYHOCTh TIOJyYeHHON (PU3UYECKONM BEIMYUHBI,

e PACIlO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIHM (HU3UIECKUX
METOJI0OB, B OIMCAHUM HCCIICIOBAHUS BBIICIATH MPOBEPSEMOE IPEATOJIOKEHUE
(rumotesy), pa3auyaTh U UHTEPIPETUPOBATH MOTYUYCHHBIM PE3yIbTaT, HAXOAUTh OIIMOKU
B XOJI€ OIbITA, JIe]aTh BEIBOJIBI IO €T0 Pe3yjibTaTaM;

 MPOBOJNTH OMBITHl MO HAONIOACHUIO (PU3MYECKUX SIBICHUN WIH (HUIUIECKUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSIEMbIC MPEANOI0KEHNS, COOUpPATh YCTAHOBKY W3
MPEIOKEHHOT0 000PY/I0BaHM S, 3aMMUCHIBATH X0 ONbITa U (hOPMYJIUPOBATH BHIBOJIBI;

e BBITIOJIHSATH MPSMbIE U3MEPEHHS PACCTOSIHUS, BPDEMEHHU, MacChl Teja, 00bEMa, CHUJIIbI
U TEeMIIepaTyphbl C WCIIOIH30BAHUEM AHAJIOTOBBIX U IU(DPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHMs MPUOOPOB € YIETOM 3a/IaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

e IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTU OJTHOM (PU3MUECKON BEIUYUHBI OT APYTOM
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO ABUKYILETOCS



Tela OT BPEMEHU JBIXKEHUS TeJla, CWJIbI TPEHHUS CKOJBXKEHHUS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEI H HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAH
CONIPUKOCHOBEHUSI TEJ, CWJIbl YNPYrOCTH OT YUIMHEHUS NPY>KUHBI, BBITAIKHABAIOLICH
CUJIBI OT 00BbEMa TIOTPY)KEHHOM YacTM Tejda W OT TIUIOTHOCTU JKHJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHMA
IJIaBaHUS TEJI, YCIOBHI paBHOBECHs pbluara M OJOKOB), Y4aCTBOBaTh B IUIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHUsA, COOMpaTh YCTAHOBKY U BBIMOJHATh HM3MEPEHUS, CIICTYs
NPEJIOKEHHOMY  TUIaHy, (UKCUpPOBATh  PE3yibTaThl  IMOJTYYEHHON 3aBUCUMOCTH
(bu3MYecKuX BETUYUH B BUJE MPEUIOKEHHBIX TaOMUIl U TpaduKOB, 1eiaTh BBIBOJIBI IO
pe3yJibTaTam UCCIEAOBaHNUS;

 IPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3NYECKUX BEIMYHMH (IUIOTHOCTH BEILIECTBA
KUJIKOCTH W TBEPAOTO Teja, CUJa TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIa, JICUCTBYIOIIAs HA MOTPYKEHHOE B KUJKOCTh TeJI0, KOADPUIIEHT
MOJIE3HOTO JICHCTBUSA MPOCTHIX MEXAHU3MOB), CIEAYs MPEIJI0KEHHON MHCTPYKIUU: TIPU
BBITIOJTHEHUH HW3MEPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYUCIATH
3HA4YCHHE HUCKOMOM BEJIUYHHBI;

e COONIOAATh MpaBWIa TEXHUKA OE€30MaCHOCTH Mpu paboTe ¢ JabOpaTOPHBIM
000py0oBaHUEM;

e YKa3bIBaTh MPHUHITUIBI JIEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS] COCYJbl, OApOMETp, pbluar, MOJBHXHBIN U
HETIOIBI)KHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

e XapaKTEePU30BaTh TMPUHIIMIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C ONOpPOM HA HMX ONHCaHWs (B TOM 4YHCIE: TOJIIUIHUKHA, YCTPONCTBO
BOJIONIPOBO/Ia, THUJIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMEeTp), UCMOJb3Yysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUH U HEOOXOJUMBbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

o MPUBOJUTH TPUMEPHI (HAXOMUTHh HMHPOPMAIIMIO O TMPUMEpPax) MPAKTHUIECKOTO
UCIIOJI30BaHUSI (PU3MUECKUX 3HAHWA B TIOBCEAHEBHOM IKU3HH JUIsI OOECTICUCHUS
O0e30omacHOCTH TMpU OOpalleHuu ¢ MpuOoOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 37I0POBbSl U COOJTIOACHUS HOPM SKOJIOTMYECKOT0 TTOBEJICHUS B OKPY Karolen
cpene;

¢ OCYIIECTBIISITH OTOOpP MCTOYHUKOB WH(popMaimu B VIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3alpPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIACISTH MUH(POPMAIMIO, KOTOpas SIBIASETCS MPOTUBOPEUUBOMN
WJIM MOKET OBITh HEJJOCTOBEPHOM;

¢ ICTIONIL30BATh TPU  BBIMOJHEHUU YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PUBNYECKOTO COJCPKAHUS, CIPABOYHBIC MATEpUaAbl, PECYpChl CETH
WuTtepHer, Biamgerb mnOpuéMamMu  KOHCIIGKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHbIE KpPATKHE MUChbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 “CTOYHUKOB MH(pOPMaLUK (HU3HMUECKOTO COJIEPKaHUs, B TOM YHUCIE MyOJUYHO AENaTh
KpaTKue COOOIIEHHSI O pe3ysbTaTrax MPOEKTOB WM YUEOHBIX MCCIIEIOBAaHUM, MPU ITOM
rPaMOTHO  MCIOJIb30BaTh  M3YYEHHBIM TOHATUWHBIA  amnmapaT Kypca (U3HKH,
COINIPOBOK/IaTh BBICTYIUICHUE MPE3CHTALINEN;

e [PV BBIITOJIHEHUH YYEOHBIX IPOEKTOB M MCCIIEJOBAHUI pacipeaeisiTh 00s3aHHOCTH
B IPYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33Jja4aMHt, CJIIEIUTH 3a BBIITOJIHEHHEM IUIaHA
NEUCTBUN, aJIeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aUMOJECHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAFOIIHX.

K koH1y oOyuenust B 8 Kiiacce rpeiMeTHbIe pe3ysibTaThl Ha 0230BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

e CTOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HBIC Tea,
HACBIIIEHHBI U HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3/AyXa, TEMIEPATypa, BHYTPECHHSS
DHEprus, TEIJIOBOW JBUTATElb, SJIEMEHTAPHBIA JJICKTPUUECKUMN 3apsifi, JICKTPUUECKOE
10JI€, TPOBOJHUKH U JTUAJIEKTPHUKH, TOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T0JIE;

e pa3inyaTh ABJICHHS (TEIJIOBOE PACIIUPEHUE U CKaTHE, TeIJlonepeaaya, TEMmIoBOe
paBHOBECHE, CMaUMBaHUE, KATWJUISIPHBIC SIBJICHUSI, UICTIAPEHUE, KOHICHCAIUs, [JIABJIICHUE,
KpUCTaJUIM3alus  (OTBEepAEBaHME), KWUIIEHUE, Teruonepeaadya (TEIIONPOBOIHOCTD,
KOHBEKIMS, W3Iy4YEHHUE), ODJIEKTpU3alUsl TeJ, B3aUMOJCHCTBUE 3apsioB, JEHUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECUCTBHE MAarHUTOB, JACHCTBUE
MAarHMTHOTO TOJIs HA TPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs MHIYKIMS) MO OMUCAHUIO
UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOe
SABJICHUE;

e paCliO3HaBaTh NPOSBICHUE M3YUYECHHBIX (PU3MUECKUX SIBICHHM B OKPYKaIOIIEM
MHUpE, B TOM 4ucle (U3HYECKHE SIBJIECHUS B IMPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KaNWUISIpHBIE SIBJIEHUS B NPUPOJIE, KpHUCTaUIbl B mnpupoae, usiydeHue ColHila,
3aMep3aHue BOAOEMOB, MOpCKUE Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, HHes, CHera,
AIIEKTPUUECKHUE SBJIICHUS B arMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMJiH, Apen@ MoICcoB, POJIb MAarHUTHOTO TOJIS JJIS KU3HU HA 3eMJie, TOJIIpHOe
CUSHUE, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 337adyy B Yy4eOHYIO, BBIICISThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;

¢ ONIMCHIBATh M3YYCHHBIC CBOMCTBA Tl M (PU3NYECKHUE SBICHUS, WCIOJb3YS
bu3nuecKkue BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS HHEPrus, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEMJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIOTA IUIABJICHUS, YAEIbHAs TEIJIOTa
napooOpa3oBaHUs, YJelbHas TEIJIOTa CTOpaHUsl TOIUIMBA, KOA()(UIIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BIJIAXKHOCTh BO3/1yXa, J3JIEKTPUYECKUI
3apsl, CUJIa TOKA, SJIEKTPUUYECKOE HANPSHKEHHE, CONPOTHUBIIEHUE NMPOBOJHUKA, YJIEIbHOE
CONPOTHUBJICHUE BENIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU



NPAaBWJIBHO TPAKTOBAaTh (DPM3MUECKUN CMBICT HCIOJIb3YEMbIX BEIMYWH, 0003HAYEHUS U
CIUHUIBI  (PU3MYECKHX BEJIMYUH, HAXOOUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
GuU3NYECKyI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKu HU3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS U MPOLECCHI, HCIONb3YS
OCHOBHBIE€ MOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpHHM CTPOEHHUs BELIECTBA,
NPUHIUI CYNEPIO3UIHMH NOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsja,
3akoH Oma I ydacTka 1enu, 3akoH Jkoyns—JIeHna, 3aK0OH COXpaHEHHs SHEPIUH, IIPU
3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3alHUChIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

¢ O0BACHATH (PU3UUECKHE NPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHOCIEIACTBEHHBIE
CBSI3H, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 HM3yueHHBIX
CBOMCTBa (PU3NUECKUX ABICHUH, (PU3HMUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

epelIaTh pacyE€THBIC 3aJaud B 2—3 JIEWCTBHS, MCIOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 337a4M 3aliChIBAThH
KpaTKO€ YCJIOBHE, BBISBJISATh HEJOCTATOK JAHHBIX JJIA pEUICHUs 3aJaud, BbIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelIeHUs], TPOBOINUTh PAcUEThl U CPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;

e pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPU MOMOIIM (PU3HUYECKUX
METO/I0B, UCIOJb3Ys ONKUCAHUE UCCIIEOBAHNUSA, BBIEIAThH IPOBEPSIEMOE MPEITOIOKEHHE,
OLICHUBATh NIPABUIIBHOCTH MOPSAKA IPOBEACHUS HCCIIENOBAHUS, 1€JIaTh BEIBOBL;

 IPOBOJUTH OMBITHl MO HAONIOACHUIO (PUBMYECKUX SIBICHUN WIH (HUIUIECKUX
CBOMCTB Tei (KanuJuIIpHbIE SIBJICHMSI, 3aBUCUMOCTh JIaBJICHHUsS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTU MPOLECCa OCThIBAHUS M HAarpeBaHUs MPU U3ITYUYEHUHU OT LIBETa
u3Nydaronier  (moryoujaronieil) MOBEPXHOCTH, CKOPOCTh HCHApEHUS BOJABI  OT
TEMIIEpaTypbl KUAKOCTH M IUIOMAAM €€ IOBEPXHOCTH, DJJEKTPU3ALMS Tl M
B3aUMOJICUCTBUE DJEKTPUUYECKHUX 3apsSA0B, B3aUMOJACHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, IEWCTBHUSI MAarHUTHOTO MOJISI Ha
IPOBOJHUK C TOKOM, CBOMCTBAa DJJEKTPOMAarHuWTa, CBOMCTBAa 3JEKTPOJIBUraTENs
MOCTOSTHHOTO ~ TOKa): (opMyiupoBaTh MPOBEPSEMbIC MPEANOJIOXKEHUS, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOT0 000pyI0BaHMs, ONUCHIBATH X0/ OIbITa U (OPMYJINPOBATH
BBIBOJIBL;

¢ BBITIOJIHATh MPSAMbIE H3MEPEHUS] TEMIIEpaTypbl, OTHOCHTEIBHON BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAMPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB
¢uznyecKkux BEJIMYMH, CpPaBHUBATh pPE3yJbTaThl H3MEPEHHH C Y4ETOM 3aJaHHOU
aOCOIIOTHOM MOTPEUIHOCTH;

e IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTU OJTHOM (PU3MUECKON BEIUYUHBI OT APYTOM
C HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTUBIIEHMSI NMPOBOJHUKA OT



€ro JUIMHBI, IJIOMIAJAN TOMEPEYHOTO CEYEHUS U YJIEIbHOIO COMPOTUBIICHHS BEIECTBA
POBOJIHMKA, CHJIBI TOKa, UAYIIETO Yepe3 MPOBOJHUK, OT HAMpPSDKEHUS HA MPOBOJHUKE,
UCCJIEIOBAHUE IOCJIEIOBATEIBHOIO M NApaJUIEIbHOIO COEAMHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIEAOBAHUE, COOMpaTh YCTAHOBKY M BBINOJHATH HU3MEPEHMs, CIEAys
IPEJIOKEHHOMY IUIaHY, (PUKCHUpPOBATh PE3yJIbTAThl MOJYYEHHOW 3aBUCHMOCTH B BHJIE
TaOIUI ¥ TPapUKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIeI0BAHUS;

e IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUYECKUX BEIUYUH (yAeNIbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBIICHUE MPOBOJHUKA, paboTa U MOLIHOCTh 3JEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh ~ U3MEpPEHUs, COOMpaTh OKCHEPUMEHTAJbHYIO  YCTAaHOBKY, CIEAys
peJI0KEHHON HHCTPYKIUH, U BBIYUCIISATh 3HAUEHHUE BEJIUYNHBI,

e COONMIOAATh MpaBWIa TEXHUKA O€30MaCHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000pyIOBaHUEM;

e XapaKTEpU30BaTh MPHUHLMIIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOH HAa UX ONMCAaHUA (B TOM YHCJE: CUCTEMA OTOIJICHUS JIOMOB,
TUTPOMETD, MapoBasi TypOMUHA, aMIIEPMETP, BOIBTMETP, CIETUMK IIEKTPUIECKON IHEPTHUH,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPBI, HArpeBaTEIbHBIE JJIEKTPONPHOOPHI  (MPUMEPHI),
AIEKTPUUECKUE TMPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJABUTATENb IOCTOSHHOTO
TOKa), WCHIOJB3Yysd 3HAHWS O CBOMCTBAX (U3NYECKUX SBICHUA U HEOOXOJIUMBbIE
¢duznyeckre 3aKOHOMEPHOCTH;

e PaCIiO3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENbHbIE MPUOOPHI IO
CXeMaM U CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, JABHUraTellb BHYTPEHHErO CropaHusi, 3JIEKTPOCKOIN, PEOcTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX ILeMed C MOCIeAOBATEIbHBIM M NapaiieIbHbIM COEAMHEHHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 2JIEMEHTOB AJIEKTPUUECKUX LENeill;

e IPUBOJUTH MpPUMEPHl (HAXOIUTHh HMHPOPMALMIO O TMPUMEpax) MPAKTHUYECKOTO
UCTIONB30BaHUsl (PU3UYECKMX 3HAHUM B TOBCETHEBHOW JKM3HM Ui OOECIeYeHUs
Oe3omacHOCTH TMpW OOpalieHuu ¢ TpUOOpaMU W TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUS 37J0POBbsI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUSI B OKpPY KaroIIen
cpene;

* OCYIIECTBIISITh OUCK MH(pOpManuu (usmdyeckoro coaepxanus B MHTepHeTe, Ha
OCHOBE HMEIONINXCA 3HAHWM W TyTEM CpPaBHEHUS JOIMOJHUTENBHBIX HMCTOYHHUKOB
BBIIETATh HH(OpPMaLMIO, KOTOpas SBISAETCA MPOTUBOPEUYMBOM MM MOXKET OBITh
HEJ0CTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJTHCHUHM YYEOHBIX 3aJaHU  HAYYHO-TIOMYJSIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp)KaHUSA, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WnTtepuer, BmageTs nOpuéMaMU  KOHCIEKTHPOBAHUA  TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIICHMS, 0000IIast
MHPOPMAIIMI0O U3 HECKOJIBKUX HCTOYHHUKOB (DU3MUECKOrO COAEpKaHMs, B TOM 4YHCIIE



nyOJIMYHO MPEACTABIATH PE3YIbTAaThl MPOSKTHOM MU HUCCIEA0BATEIBCKOMN A TENbHOCTH,
IpU 3TOM TPAMOTHO HCMOJIb30BaTh M3YYCHHBIN MOHATHUIHBIN ammapar Kypca (U3MKH,
COTIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEIH;

o [IPH BBINOJHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAaHHMNA (U3NYECKUX MPOIECCOB
pacrpeneisaTh OOS3aHHOCTH B TpPYIMIE B COOTBETCTBHM C MOCTaBJICHHBIMU 3aJjauaMu,
CJIETUTH 32 BBIMIOJHEHHUEM IIJIaHa IEHCTBUN U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JCSATENbHOCTh TPYMIMbl, BBICTPAUBATh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBHE, MPOSIBIISSE TOTOBHOCTD Pa3periaTh KOH(DIUKTHI.

K xoniy oOydenus B 9 Kjaacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUM:

¢ ICTIOJIB30BAaTh TIOHATHS: CHCTEMa OTcuéra, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHHWYECKOTO NBIDKEHUS, Aeopmarus (ympyras, IUiacTU4ecKas),
TpPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD M MEPETPY3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPJOE TENO, LIEHTP TAXKECTH TBEPAOIO Tea, PaBHOBECHE, MEXAHUYECKUE
KOJIeOaHUS U BOJHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, SJIEKTPOMAarHUTHBIC BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
¥ TIOTJIONICHNUS, anb(a, OeTa- U TaMMa-u3ydeHus], U30TOIBI, SIepHAst DHEPTeTHKA,

e pa3nuyaTh SABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHHE, CBOOOJHOE NaJeHHUE TeJ, PaBHOMEPHOE
IBMKCHHE TI0  OKPYXXKHOCTH, B3aWMOJICHCTBHME TEN, PEaKTUBHOE JBUKCHHE,
Koe0aTeNIbHOE JIBIKEHHE (3aTyXalollue W BBIHYXACHHbIE KojeOaHus), pE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPaXKEHHUE 3BYKa, MPSMOJIIMHEHHOE paclpoCTpaHeHHE, OTPaKEHHE
U IIPEJIOMJIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHUE Oeoro cBera
B CIEKTP U CJOXKEHHUE CIEKTPAIbHBIX I[BETOB, JUCIEPCHUS CBETa, €CTECTBEHHAas
PaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTPa M3IIyYEHHUS) MO OMUCAHUIO WX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JNaHHOE (PH3UIECKOE
SIBJICHUE;

e pacro3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NUYECKUX SBICHUN B OKpYXKalolleMm
mupe (B TOM 4ucie (U3HUECKHue SBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JBUKCHHE
rutaneT COJTHEYHON CHCTEMBI, peaKTUBHOE JIBIYKEHUE KUBBIX OPTaHU3MOB, BOCIPHSTHE
3BYKOB JKMBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, X0, IBETa Te,
ONTUYECKUE  SBJICHUS B  NpuUpoje, OWOJIOrMYecKoe  JIeWCTBUE  BUIUMOTO,
yJIbTPapuOIETOBOIO U PEHTTEHOBCKOIO U3JTy4YE€HUH, €CTECTBEHHBIN paAlOaKTUBHbIN (OH,
KOCMHUYECKHE Jy4d, pPaJuOaKTHBHOE W3IyUeHUE NPUPOIHBIX MHHEPAIOB, JCHCTBHE
pPalMOAKTUBHBIX M3JIy4€HUH Ha OpraHu3M 4YeJoBeKa), IpPH HTOM IEPEBOAMTH
NPAKTHUECKYIO0 3a/ady B y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(busznyecKuX SBICHUH;

¢ ONIUCHIBATh HM3yUYEHHBIE CBOMCTBA Tel M (DU3UUECKUE SIBJICHUS, HCIONb3Ys
¢u3nueckre BEMUYMHBI (CpEelHSs U MTHOBEHHAs CKOPOCThb Tejla MpPU HEPaBHOMEPHOM



JBUKEHUU, YCKOPEHHUE, MEpPEMENICHUE, NyTh, YIjoBas CKOPOCThb, CUJa TPEHUS, CHJa
YOPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOTHOTO MaJeHHs, BEC Tesa, UMITYJbC Tena,
UMIYJIBC CUJIbI, MEXaHW4eckas padoTa M MOIIHOCTh, MOTEHIMATbHAS YHEPIHs Tea,
MOJHITOrO0 HaJ TOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIbHASI DHEPTUsl CXKATOM MPY>KUHBI,
KMHETHYECKasi HHEPrus, MOJHas MEeXaHW4ecKas dHEprus, Mepuoj] U 4acToTa KoJieOaHuM,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKA3aTelb
NPEJIOMJIEHUS] CpElbl), MPU OMNHCAHWUM NPABWIBHO TPAaKTOBaTh (PUIUYECKUNA CMBICIH
UCIIOJIb3yeMbIX BEJIMYUH, 0003HAUEHUS M EAUHUIBI (U3MUECKUX BEIMYMH, HAXOJWTh
(bopMyJIbl, CBA3BIBAIONIUE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JPYTMMU BeJIUYMHAMM,
CTPOUTH IpaUKH U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BETUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBJICHUS U MPOLECCHI, UCIOJIb3Ys
3aKOH COXPAHEHHMSI SHEPTUH, 32KOH BCEMHPHOTO TATOTEHUS, IPUHIUI CYTIEPIIO3ULIUU CHJI,
MPUHLNAN OTHOCUTEIBHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPAXKEHMSI M IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MacCOBOTO
yucen IpH SAEPHBIX PeakUusx, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

¢ O0BACHATH (PU3UUECKHE NPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYUHHO-CIICICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3Y4YEHHBIX
CBOMCTBA (PU3UYECKHUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

epelllaTh pacyE€THBIC 3aJaud (OMHUpAIOUIUMECS Ha CUCTEMY M3 2—-3 ypaBHEHHI),
UCIIOJIb3YSl 3aKOHBI M (hOPMYJIbl, CBS3bIBAIONIME (DU3MYECKUE BEJIMYHMHBI: HAa OCHOBE
aHaju3a YCIJIOBHS 3aJlaud 3allMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTAIOLIWE WIIU
n30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOJIUMBIE IJISi pEIIeHUS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH MOJTYYEHHOTO 3HaYeHUs1 (PU3MUECKOM
BCITUYMHBL;

e PACIlO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (HU3UIECKUX
METO/I0B, MCIOJIb3Ys ONMCAHUE MCCIIEOBAHNUS, BBIIEIATh IPOBEPSIEMOE NPEIIIOIOKEHUE,
OLICHUBATh NPABWJIBHOCTh TMOPSAKA NPOBEICHUS HWCCIAEAOBAHUS, J€JaTh BbIBOJBI,
UHTEPHPETUPOBATH PE3yJIbTAaThl HAOIIOICHUN U OMBITOB;

 IPOBOJUTH ONBITHl MO HAONIOACHUIO (PUBMYECKUX SIBICHUNW WIH (HU3UYECKUX
CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHMsS JHEPTUH,
3aBUCUMOCTH Teproa KojieOaHU MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU
OPY>KMHBI M HE3aBUCHUMOCTb OT AaMIUIMTYJbl MaJlbIX KoJieOaHUM, NpSIMOJUHEHHOE
pacnpocTpaHEHUE CBETa, pa3lIoXKEHUEe Oesloro CBeTa B CIEKTP, H3Y4YEHUE CBOICTB
U300pakeHHsI B TUIOCKOM 3€pKaje M CBOWCTB M300paK€HUsS MpeaMeTa B coOuparomen
JUH3e, HAOMIOJCHNE CIUIOIIHBIX U JMHEHYaThIX CIEKTPOB M3IYUYECHHS): CAaMOCTOSITEILHO
coOuparh yCTaHOBKY M3 M30BITOYHOTO HabOpa 00OpyIOBaHUS, ONMUCHIBATh XOJ OIBITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOBL;



e IPOBOJUTH IPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHM, ONpeaesis cpeaHee
3HAYCHHE HU3MepseMOil Benu4uHbl ((POKyCHOE pacCTOSHHE COOMpAIOUIE JUH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpeHus (M3MEPUTEIHHOTO Ipubopa);

e IPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BEIMYHMH C UCTIOJIB30BAHUEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTH MyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBM>KCHHUU
0e3 HayaJbHON CKOPOCTH, MEpHOJia KOJIeOaHU MAaTEMaTUYECKOTO MAasTHUKA OT JJIMHBI
HUTH, 3aBHCHUMOCTH yIJla OTPaK€HHUs CBETa OT yIJia MaJCHUS U yIJia IPEJIOMIICHUS OT
yrila TajeHus): TUIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOSITEIBHO COOMpPATh YCTAaHOBKY,
(buUKCUpOBaTh pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
TaOJIUI ¥ TPapUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHUS;

¢ IPOBOJIUTH KOCBEHHBIE M3MEpPEHUs1 (M3MUYECKUX BEIWYUH (CPEIHSA CKOPOCTh H
YCKOpEHHUE Tela MpU PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHWS,
KECTKOCTh MPYXKUHBL, KOA(P(QUIMEHT TPEHUs CKOJIbKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPHOJ KOJCOAHUH MaTEMaTUYECKOTO U MPYKMHHOT'O MasiTHUKOB,
ONITUYECKas cujia COOMpArOIIel JIMH3bI, PaIMOAKTUBHBIN (D)OH): TNIAHUPOBATH U3MEPEHUS,
coOuparh JKCHEPUMEHTAIbHYIO YCTAaHOBKY U  BBIMOJNHATH H3MEPEHUsS, CIEAys
NPEIJIOKEHHOW WHCTPYKUMHU, BBIUUCISATh 3HAUYCHHWE BEIWMYMHBI W aHAJIU3UPOBATH
IIOJTyYEHHBIE PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

e COONMIONATh TMpaBWJIa TEXHUKUA OE30MacHOCTH TMpu padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

e Pa3NMYaTh OCHOBHBIC MPHU3HAKK U3YYCHHBIX (PM3MUECKUX MOJENeH: MaTepuatbHast
TOUYKa, a0COJIOTHO TBEPAOE TEJO, TOYEUHBIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $1/1pa;

e XapaKTepU30BaTh MPHUHLMIIBI JACUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha MUX OMUCAHUS (B TOM YHWCIE: CIHUIOMETP, JATUYUKU TMOJIOKECHHUS,
PacCTOSIHUS U YCKOPEHHS, paKeTa, dXOJIOT, OYKH, MEePHUCKOI, (GoToanmapaT, ONTHISCKUE
CBETOBO/IbI, CIEKTPOCKOII, TI03UMETP, Kamepa BunbcoHa), ucnonb3yst 3HaHUS O CBOMCTBaxX
bu3MYeCKUX SBICHUN U HEOOXOAMMBIC (PH3NYECKUE 3aKOHOMEPHOCTH;

¢ ICTIOJIB30BaTh CXEMbl W CXEMATHYHBICE PUCYHKHM W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKHX IMPOIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTHUECKUX 3a]a4, ONTHYECKHE CXEeMBbl IS TOCTPOCHHS H300pakeHUd B
IUIOCKOM 3€pKajie u COOMparoIei JIMH3E;

 IPUBOJIUTH MpPHUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEPAx) MNPAKTUYECKOTO
UCTIONB30BaHUsl (PU3UYECKMX 3HAHWUH B TOBCETHEBHOW JKM3HH IS OOECIICUCHUs
O0e3omacHOCTH TMpU OOpallleHuu ¢ MpudopaMu W TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 37I0POBbs U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUSI B OKPY KAIOIIEH
cpene;

¢ OCYILIECTBJIATh MOMCK HHpOpMaIMK (Qusndeckoro conepxkanus B HuHTepnere,
CaMOCTOSITENIbHO  (OPMYJIMPYSI TOUCKOBBIA 3allpoc, HAXOJUTh IYTH OIpPEACICHUS



JIOCTOBEPHOCTH TIOJIYYeHHOW WH(POpPMAIIMM HA OCHOBE HMEIONMIUXCS 3HAHUK U
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB;

¢ ICTIONIL30BATh TPHU  BBIMOJHEHUU YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PUBNYECKOTO COJEpPKAaHUS, CIPABOYHBIE MaTepUajbl, PECypChl CETH
WurtepHer, Biaaerb nOpuéMamMu  KOHCIEKTUPOBAHUS ~ TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHOpMAIIUU U3 HECKOJBKUX MCTOYHUKOB (DU3UUYECKOTO COJCPKAHMS, IMyOJIUYHO
MPEACTABIATh PE3YJIBTATHI MPOEKTHOW MM UCCIIEIOBATENIBCKOM IEATENBHOCTH, IIPU 3TOM
IPaMOTHO MCITIOJIb30BaTh M3YUYEHHBIN MOHATUNHBIN anmapar u3y4aeMoro paszeiia Gu3nku
U COMPOBOXJATh BBICTYIUICHUE TMpE3EHTAlUe ¢ Y4€TOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KosmuecTBo yacoB
JJIeKTPOHHbIE
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n KonTpoabu IIpakTHYeck
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
/ ble paboThI ue padboTbl
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n

Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
1. DUBHKA - HAVKA 0 TIDHPOLC 5 https://m.edsoo.ru/ZJ2U
1 y pUpOa 13BMX
1. S — 5 1 https://m.edsoo.ru/UDC
2 TC8RJD
1. EcrecTBeHHOHay4HBI METOA 5 1 https://m.edsoo.ru/ZOL7
3 MTO3HAHUS QLIIS

Hroro no paszneny 6

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
2. CTpoetie B Ba 1 https://m.edso00.ru/2SJI5
1 POCHHE BELIEC M4l
2. JIBr>KeHre U B3aUMO/ICHCTBUE 9 1 https://m.edso00.ru/ZXD
2 YacTHUIl BELIECTBA KQLXCC
2. ArperaTHbl€ COCTOSIHUS 9 https://m.edso0.ru/ONO
3 BEIleCTBa VIXY1K

Hroro no pazneny 5

Paznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl

3. MexaHn4ueckoe IBIKEHNE

3

https://m.edsoo.ru/SFP



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK

MEBWOK

https://m.edsoo.ru/GXP

1
3. n 4
5 HEpIIHsl, Macca, INOTHOCTh UAMTSP
3. https://m.edsoo.ru/9RN
3 Cwuna. Bune! cun 14 DRUONW
Hroro no pazgeny 21

Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB

Hasnenue. [lepenaua
4, A —— 3 https://m.edsoo.ru/X0D
1 JdaBJI PAa JI ) W367P2
KUOKOCTAMHU U ra3aMHnu
4, TR — 5 https://m.edsoo.ru/2MV
2 . s XZOKL4
4, A o 5 https://m.edso0.ru/T713
3 TMOC(EpHOE JTaBJICHHE ASXNO
4, JleiicTBUE KUJIKOCTH U Ta3a Ha https://m.edsoo.ru/NFE6
} 7

4 MOrPYKEHHOE B HUX TEJO OY8NK

Hroro no paszneny 21

Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
5. PAGOTA 1 MOLIHOCTE 3 https://m.edsoo.ru/75LM
1 © omHoe REDY1
5. L0 1 Lie AC AL 5 https://m.edsoo.ru/504N
5 pOCTBIE M€ 3 QXKX9
5. MexaHIecKas SHEDHA 4 https://m.edso0.ru/G304
3 p S4EMT

Hroro no pazneny 12

PesepBHOE Bpemst 3



https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT
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n
Pa3pean 1. TenioBbie siBJICHUS
1. CrtpoeHue u cBoiicTBa 7 https://m.edsoo.ru/R8QZ
1 BEIECTBA NCIPM
1. https://m.edsoo.ru/F142A
5 TemoBsie mpoLECcCh 21 1 ) 5\VZA
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUYECKHE 3apsibl.
2. 3 P P 7 1 https://m.edso00.ru/R4Q0
1 apH)KeHHer Tea U UX RCTO4
B3aUMO/ICIICTBUE
2. [TocTostHHBIIM https://m.edsoo.ru/PBQB
. 20 2 7
2 DJIEKTPUUECKUU TOK 0WS2B
2. https://m.edsoo.ru/BULA
3 MarsuTHsI€ SIBICHUS 6 1 15 FRBRA
2. OneKTpOMarHuTHasI https://m.edsoo.ru/7QOD
4
4 WHIYKITUS 8EL15
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4 14.5



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15
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9 KUIIACC

Ne KoanuecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undgposbie)
n KonTpoibu IIpakTHYeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThI ue padboTbl
pecypchl
n
Pa3zpen 1. Mexann4deckue siBJICHHUSA
1. Mexanudueckoe IBIKECHHE 10 1 https://m.edsoo.ru/CEOG
1 U CIIOCOOBI €ro OMUCAHUS HRGTL
1. . https://m.edsoo.ru/UC1R
) BsaunmoneiictBue ten 20 1 3 AFAC
1. 3aKOHbL COXPAHCHIS 10 3 https://m.edsoo.ru/SHEC
3 P 3Y258
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2. //m. .
MexaHnueckue Kojieoanus 7 3 hitps://m.eds00.1u/S5VIG
1 SAI3
2. MexaHH4eCKHE BOJIHEL. https://m.edsoo.ru/DHIJG
8 1 3
2 3ByK 8A50
Hroro no paszneny 15

Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

3. DNEeKTPOMarHuTHOE I0JIE U 5 2 https://m.eds00.ru/DT98
1 DJIEKTPOMATHUTHBIE BOJIHBI B8EYO
Hroro o paznueny 6

Pa3nen 4. CBeToBbIe AABJICHUSA



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0

3aKOHBI PacIpPOCTPAHEHHUS

https://m.edsoo.ru/HBN3

4,
6 2
1 cBeTa NMK2M
4, JIMH3BI 1 ONITHYECKHE 5 3 https://m.edsoo.ru/20WN
2 puOOpbI YKRX1
4, Paznoxenue 6emoro csera https://m.edsoo.ru/2Z5A
3 2
3 B CIIEKT] HODTO
Hroro no pazgeny 15
Pa3pen 5. KBanTOBbIE IBJICHUSA
Hcnyckanue u
5. HOrOMEHIe CBETa 4 1 https://m.edsoo.ru/BK5E
1 oM 4AQQ8
aTOMOM
5. CTDOGHIE ATOMEOIO S10a 6 1 https://m.edsoo.ru/U3WX
2 P AP 2R6IB
5. q 7 1 https://m.edsoo.ru/TMM
3 JIEPHBIC PEAKIIUH VYOVSE
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
[ToBTOpEeHME U 060061IEHNE
6. 9 5 https://m.edso0.ru/JKQX
1 CoJiep>KaHus Kypca \VJSBE
¢u3uku 3a 7-9 knace
Hroro mo pazneny 9
BIIEE KOJIMYECTB
OB 0 CTBO 102 27

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
B\ KoaunuyecTBO 4acosB
DJIeKTPOHHBIE
Jlara P

Il KoHTpoas uupposbIe
Tema Ypoka HpaKanec H3y4YCH

/ Bcero Hble o0pa3oBaTte/ibH

KHe padorpl M4

I padoThI ble pecypchl
duzuka — Hayka 0 IpupoJic.
SIBICHIS [IDK yo o pup 1 https://m.edsoo.ru

PHPOAL. /35YPBIWSK
Ddusnyeckue ABICHUA
Mexanndeckue, TEIUIOBEIE,
YIEKTPUYECKUE, MATHUTHLIE 1 https://m.edsoo.ru
p ’ ’ /116U53L 6H
CBETOBBIE, 3BYKOBBIC SIBIICHUSI
duznueckre BEINYNHEI U UX 1 https://m.edsoo.ru
U3MEPEHUE [6ZYFTEPA7
Ypok-uccnenoBasue
"N3MepeHne TeEMIIEPATYPEI
apu H(E)MO U KU KECTI}-;EFO 1 1 https://m.edsoo.ru
P HH 2 /VQGCNBSIMP
TEPMOMETpa U AaTYMKa
TeMneparypbl"
Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3Y4aloT
MIPUPOLY.
prpony . https://m.edsoo.ru

EcTecTBeHHOHAy4HBIN METO/ 1

nmo3Hanua. Onucanue
buznyecKux sIBICHUN C
IIOMOIILIO MOJIEIe!

[3LPP2HPX2



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/3LPP2HPX2

Ypok-uccnenoBanue
"I[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA NIapUKa,
MYIIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

JOKa3bIBAKOIHUE JUCKPETHOC
CTPOCHHUC BCIICCTBA

https://m.edsoo.ru
QYLZITEMU

https://m.edsoo.ru
[FSPU40LYR

I[BI/I)KGHI/Ie HaCTull B€IICCTBA

https://m.edsoo.ru

[HQ31SN1F3

Ypok-uccienoBanue «OMbIThI
10 HAOJIIOIEHUIO TEILIOBOTO
pacUIMpeHus Ta30B»

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru
[FT87UNTLS

https://m.edsoo.ru
[STRDWACXM

B3anmocBs3p MexIy
CBOMCTBaMM BEILECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
crpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSTHUI BO/IbI

MexaHndeckoe JBHKEHUE.
PaBHOMEepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

Cxopoctb. Equauiiss
CKOpOCTH

https://m.edsoo.ru
[AWM1DBI48

https://m.edso0.ru
[3W6CCIHB1

https://m.edsoo.ru
[29GPTJAKL

Pacuer myTu u Bpemenu

https://m.edsoo.ru



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA

JIBIDKECHUSA

[PVHMNWAUA

Nuepuusi. 3akoH UHEPITUH.
BzaumoneiicTBue Tea Kak
MpUYMHA U3MEHEHUSI CKOPOCTH
JIBHJKEHUS TEl

II;moTHOCTE BemecTBa. Pacuer
Macchbl 1 00beMa TeJjia 1o ero
INIOTHOCTH

JlaGopaTopHnas pabota

((OHpeI[eJ'ICHI/IC IIJIOTHOCTH
TBépI[Ol"O TCIa»

https://m.edso0.ru
[KX5510IBX

https://m.edsoo.ru
/0S71X3DPS

https://m.edsoo.ru
[OH22PX7CX

Pemenne 3amag mo Teme
"I[T;oTHOCTH

BemectBa" CaMocToSITEeNbHAS
pabora

https://m.edsoo.ru
/50DYVYG49

Cuna xak xapakTepuCTHKa
B3aumozeiicteus Ten. Cua
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru
INV56FY1G2

JlaGopaTtopHnast pabota
«3ydeHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPY>KAHBI OT TPUIIOKEHHON
CHUJIBI»

https://m.edsoo.ru
[PXXW6DHXE

SBaenne Tarorenua. Cuina
TSKECTU

CBs3b MCKIAY CHJION TSKECTHU

U Maccoil Tena. Bec Tena.
Pemenue 3agau o reme

https://m.edsoo.ru

[OCWJIXENQE

https://m.edso0.ru
[8PZHPV1YJ



https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ

"Cuna Tsoxecta"

Cuna TspKeCTH Ha JIpYrux

2 miaHeTax. @usnyeckue https://m.eds00.ru
3 ' [IM2DOKYLI
XapaKTePUCTHKH TUIAHET
2 W3mepenne cuit. JluHaMOMET https:/m.eds00.ru
4 P ' P /IT1ZGKCKH
2 Bec Tena. HeBecomocth ttps://im. ecis00. 11
5 ' [UAQ1SQ8RE
CnoxeHue AByX Cul,
2  HampaBJIEHHBIX MO OJTHOU https://m.edsoo.ru
6  npsmoii. PaBHomelcTBYOIIAS /L6SNUZVZ8
CUII
2  Pemenwme 3amad 1o Teme https://m.edsoo.ru
7 "PaBHoneiicTByroMIas cri” IMKPXDZNX5
TpeHue CKOJIBXKECHHS B TPEHUE
2 HpI( o Toerie B o P " https://m.eds00.ru
g | TOKOA IPCHHC B IIPHPOAC ITALIEOSMMH
TEXHUKE
JlaGopaTtopHnast pabota
«3ydeHne 3aBUCUMOCTH
2 CuJIBl TPEHUSI CKOJIBKEHHS OT https://m.edsoo.ru
9  cuIibl 1aBJEHUS U XapakTepa [ITAQP4B30A
COTIPUKACAIOLIUXCS
ITIOBEPXHOCTEI
Pemrenue 3anayd Ha
3 o eHI https://m.edso00.ru
o <Oupeacienme [5YY23XXSD
PaBHOJICHCTBYIOIICH CHITBI
3 Pemenue 3amau 1mo remam: https://m.edsoo.ru
1  «Bec Tenay», «I'papuyeckoe [TO9V639RZF



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF

n3o0paxenue cumy, «CHUIIbD,
«PaBHOACHCTBYIONIAS CHI»

3 KonrponbHas paboTa 1o
2  JMHUU aJMAUHHCTPAINH
JaBnerune. CiocoOb1
3 MEHBIIEHUS U YBEJINYEHUS https://m.edsoo.ru
3 7 y /25TVMIFDL
TaBJIEHUS
JlaBiieHue ra3a. 3aBHCUMOCTD
3 aBJICHUA ra3a oT 00bEMa https://m.edsoo.ru
4 hit . [544Y MX9WR
TEMIIepaTyphI
Ilepenaya naBnenus
3 TBEPABIMH TEJaMH, https://m.edsoo.ru
5 JKAOKOCTSIMU U Ta3aMH. 3aKOH /CG5P08NWO
ITackana
aBJIEHHE B )KUIKOCTH U Tase,
3 fI)ISBaHHOG eﬁfTBI/IeM CHIIBI https://m.edsoo.ru
6 A JK7T1219UC
TSDKECTH
Pemenne 3amag mo reme
3 «JlaBIeHIE B KIKOCTH I https://m.edsoo.ru
7 A JUHHC5RB6W
raze. 3axkoH ITackamsay
3 CooBImaromecs o https://m.edsoo.ru
g oovHanonect coeya /THDBMDHR2
3 CHbaBTecKiii Mhece https://m.edsoo.ru
9 AP P I67X2LF396
4~ Manowmertpsl. [lopmneBoit https://m.edsoo.ru
0 JKUIKOCTHBIN HACOC /5G846G718
4 Atmocdepa 3emmu. [Ipuannb https://m.edso0.ru
1  cymecTtBoBaHMs BO3IYLIHOM /DRQ6ZPW1M



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M

000JI0YKH 3EMIIH.
3aBHUCHMOCTH aTMOC(HEPHOTO
JIaBJIEHHUS OT BBICOTHI HaJl
YpOBHEM MOPS

4 Bec Bo3zmyxa. ATMochepHoe https://m.edsoo.ru
2 JaBJIICHUEC [PYRNEDISY
4 Hsmepenue atMmochepHOTO https://m.edso00.ru
3 nmaBuenus. OubiT Toppuyemm [2183TIPD4
3aBUCUMOCTb aTMOC(EPHOrO
4 aBJICHUA OT BLICOTL?HI: https://m.edsoo.ru
4 A IYWIFWMZLJ
YPOBHEM MOPSI
Bapomerp-anepous.
4 ATII)VIOC o : Hoep aBieHHe a https://m.edsoo.ru
5 pHOC A WBNXTP7GR
pa3IMYHbIX BBICOTAX
4 Pemenue 3agad mo reme https://m.edsoo.ru
6  "ArmocdepHoe naBneHue" [YWVWL5TAL
elCTBHE KUIKOCTH U ra3a Ha
4 f I HB X TeT https://m.edsoo.ru
7 TTOTPYEHHOC 0. ISMGOFR466
ApxumenoBa cuia
JlaGoparopHas paboTa
«OnpeneneHue
4 BLIT;)HSHBa - https://m.edsoo.ru
g CrRHBAIONIEN S [7U40IDLK?
NEeiCTBYIOIIEH Ha TeTo,
MOTPYKEHHOE B KHUJIKOCTH
JlaGopatopHast paboTa 1o
4 TeMme «HccienoBanue https://m.edsoo.ru
9 3aBUCHMOCTH Beca TeJia B BOJIC /QUOBGKKSW

0T 00bEMa MOTPy>KEHHOH B



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW

KHUAKOCTh 4aCTu TCIa»

5 iapae Te https://m.edso0.ru
o . JUMAE9Q10Y
JlaGopaTtopHnas pabota
"KoncrpyupoBanue
5  apeomerpa wiu https://m.edso00.ru
1  KOHCTpyMpOBaHHE JIOJKHU U [BGOVBS63P
OIpeNIeNIeHnE €€
rpy30M0BEMHOCTH"
Pernrenne 3a1a4 mo TemMam:
«lIimaBanue cynos.
5 Bos xonnaB};II[me» https://m.edsoo.ru
2 Y ’ IR7VHLAB0Q
«JlaBneHue TBEpABIX TEI,
JKUJAKOCTEN U Ta30B)
5 Mexammieckas baGora https://m.edsoo.ru
3 P /LYIR6J7L5
5 ' Momnocts. Equauinsl https://m.edsoo.ru
4 = momHOCTH [AUUXIHR1X
VYpoxk-uccnenosanue "Pacuér
5 MOLIHOCTIL. HA3BHBACMOR DI https://m.edso0.ru
5 HUHOCTH, P p /GDB065558
noanéMe 1o JectHuie"
5  Ilpoctsle MexaHU3MBI. Pbruar. https://m.edsoo.ru
6  PaBHOBecue cui Ha pblyare /8BYRUOUGS?2
KonTpomnpHas pabota mo Teme
«JlaBneHne TBEPABIX TEII,
5 chI[/I cocTei 11 rpll oy / https://m.edsoo.ru
7 JIKOCTEH H Taso /DWLOWQXQZ

Bcepocculickas npoBepoyHas
pabora



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ

PesepHblit ypok. Pabora c
TeKcTaMu 1o Teme «JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U
razoBy» / Becepoccuiickas
poBepoyHas paborta

Poruaru B TexHuKe, OBITY U
npupoze. JlabopaTopHas

https://m.edsoo.ru
/RFCSYB9F8

https://m.edsoo.ru

0.5
pabora «lccnenoBanue [KR7VOIXUT
YCJIOBHI paBHOBECHS pblyara»
Pemenue 3agad mo reme
«Y c10BHUA PaBHOBECHUSA https://m.edsoo.ru
P /6AXDHFS8N
pbIyara»
Koadpdunment monesznoro
JIEUCTBUS MEXaHU3Ma.
Jlaboparopnas padora 0.5 https://m.edsoo.ru
patopHas p 5 ' J4AYEYZDMW

«M3mepenune KII/] HaknoHHOM
IIIIOCKOCTHY
Hrorosas arrecranus 1mo
JUHUU aJIMUHUCTPAITIN
MexaHuueckast SHEPTHUS.
KuHeTHIeckas i P https://m.edsoo.ru

[BHQE7HOYK
MOTEHITUATbHAS DHEPTUS
3aKOH COXpaHEHHUs https://m.edsoo.ru
MEXaHUYECKON SHEPTUun 146Y22ZPME
YPpOK-3KCIIEpUMEHT IO TEME
"OKCIIepUMEHTaIbHOE

https://m.edsoo.ru
onpeaeeHue N3MEHEHUs 1

KUHETUYECKOUN U
[MOTEHLMAIIBHON YHEPTUU TIPU

ISMTE7YTZC



https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC

CKATBIBAHUU TEJA 110
HAKJIOHHOH IJIOCKOCTH"

KonTtponbHast pabora o Teme

6 «PaGoTa 1 MOIIHOCTE 1 https://m.edsoo.ru
6 HHOCTD: IAECZ9TTEC
OHeprus»
PesepsHEIil ypok. Pabora ¢
6 TeKcIT) - ngieMe 1 https://m.edsoo.ru
7 IMJIPGGSA3
"MexaHndeckoe aBrKeHue"
PesepBHrlil ypok. Pabora ¢
6 P P a6 1 https://m.edsoo.ru
3 TekcTaMu 1o TeMe "Padora. IXT2SMNZYM
MoriHocTb. DHeprus"
BIIEE KOJIMYECTB
OBIII OJI CTBO 68 12

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

N KosaunuyecrBo yacos
DJIEKTPOHHBIE
Jlara P

n Koutpoan uudposkie
Tema YpoOKa HpaKanec N3y4eH

/ Bcero Hble o0pa3oBaTe/ibH

KHe padorpl M4

I padoThI ble pecypchl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKON 1 https://m.edso0.ru
TEOPUH U UX OIBITHEIE /10BIEJBGQ
MIOATBEPKICHUS
Macca u pazmep aTOMOB H 1 https://m.edsoo0.ru
MOJIEKYJT /OMIN4E3EH
Moaenu TBEpAOTO, KUJIKOTO U
ra3zoo0 a3HOII)"O COCTOSIHUI 1 fttps.//m.eds00.1y

P J[HVW3WMRAS

BEIIECTBA
OOBbsicHEeHHEe CBOUCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUI 1 https://m.edso0o.ru
BEII[ECTBA HA OCHOBE [DIYTZQHS83
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
Kpucrannnueckue n
amopduble Tena. CMaunBaHue 1 https://m.edsoo.ru
Y KallUJUIPHOCTb. 18G73PVM40
IToBepXHOCTHOE HATSKEHUE
BxonHas koHTposibHas paboTa 1 1

IO JIMHUU aAMHUHUCTpAlIUN



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40

TennoBoe paciMpeHue u
CHKaTHe

https://m.edso0.ru
/I3N3OKS8L

Temmneparypa. CBs3b
TEMIIEPaTypPbI CO CKOPOCTHIO
TCIIJIOBOI'O ABHMXXCHUA YaCTHI]

BHyTpeHHs 3HEprus.
Crioco0bI U3MEHEHUS
BHYTPEHHEHN SHEPrun

Buapl Temonepenaun

https://m.edso0.ru
[5XSV6F15B

https://m.edsoo.ru
/BBVCI9MHG6

https://m.edsoo.ru
/WF4J3070P

Ypoxk-koHpepeHuus
"IIpakTueckoe
UCIIOJIb30BAHUE TETIIOBBIX
CBOWCTB BEILIECTB U
MaTepuaioB B HEIIX
sHeprocoepexeHus"

https://m.edsoo.ru

[UU910QFZW

KonnuecTBo TEILIOTEL.
VenpHas TEMIOEMKOCTD

https://m.edsoo.ru
/88291DDIZ

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PaBHOBECHE

JlaGoparopHas paboTa
"UccnenoBaHue SBICHUS
TeriooOMeHa pu
CMEITNBAHNH XOJIOIHOH 1
ropsiuer Boasl"

PacueT xoauyecTBa TEIIOTEHL,
HEOOXO0IMMOTO IS

https://m.edsoo.ru

[P52QUVQJE

https://m.edsoo.ru
[FR2N6N5GV

https://m.edso0.ru
[JBMRA1APW



https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW

HarpeBaHud TCjia U
BBIACIIIEMOI'O UM IIPU
OXJIAXKACHHUU

JlaboparopHas paboTa
"Onpenenenue yaeabHOMU
TEIJIOEMKOCTH BemecTBa"

https://m.edsoo0.ru
140IT1ZJAH

DHeprus TormMBa. Y 1eabHast
TEIJIOTa CTOPAHUS

[InaBneHue U OTBEpICBaHUE
KPUCTAJUTMYECKUX TEJl.

YV nenpHas TENa0Ta IIaBICHUS

https://m.edsoo.ru
[683AIXYWS

https://m.edsoo.ru
[JHES5A1PJF

JlaGopaTtopHnast pabora
"OnpeneneHue yeabHOU
TEIJIOTHI IIJIaBJIEHUS Jibjaa"

https://m.edsoo.ru
[LCOXVHGHD

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3zoBaHUs U
KOHJEHCAIlUU. 3aBUCUMOCTb
TEMIIEPATypPbl KUIICHUS OT
aTMOC(EepHOTO JTaBJICHUS

BnaxnocTs Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenne
OTHOCUTEIIbHOU BIQXKHOCTH
BO3ayXa"

Pemenue 3amau Ha
ONpeJieJIEHUE BIaXXKHOCTH

https://m.edsoo.ru
/CQG4DOKML

https://m.edsoo.ru
[Y7THDIM2GZ

https://m.edsoo.ru
[TKP37W0J1

https://m.edso0.ru
INAXJEXGAL



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL

BO3/IyXa

[TpuHIHITBI paOOTHI TEIJIOBBIX
neurareneii. [Tapopas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHUS

KIIJI TenmoBoro aBurareris.
TerioBble ABUTaTEIN U
3aIIUTA OKPYKAIOIIEH Cpe/Ibl
3aKOH COXpaHECHHS U
IIPEBPAIICHHS SHEPTUU B
TEIUIOBBIX IpoLeccax

https://m.edso0.ru
[6BKWSWYG6

https://m.edsoo.ru
/UJA3DRDOH

https://m.edsoo.ru

[B1IKX6RPQ9

[ToaroroBka K KOHTPOJIBHON
pabote o Teme "TeroBsie
aBieHus. M3Menenue
arperaTHbIX COCTOSIHUI
BemecTna"

https://m.edsoo.ru

[9AQ53CC7C

KonTponbHas padbora no teme
"TermnoBble IBICHUA.
H3MeHeHune arperaTHbix
COCTOSIHUM BemiecTBa"

https://m.edsoo.ru
/0X03133KU

DnekTpuzanus Tei. JBa pona
IEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru

[9EBSKDQMD

Ypok-uccnenoBasue
"DreKTpu3aIus Te
VHIYKIHAEH U ITPU
CONPUKOCHOBEHUH"
BzaumopericTBue 3apsoKEHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru
[JALQFK67J

https://m.edso0.ru

[LINCQZZS9



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9

DIIEKTPUUYECKOE TTOJIE.

HanpspbkeHnocThb
3 TCKTOHIECKORO TIOs https://m.edsoo.ru
2 P ' IN79CZGZ1]
[TpuHIUIT Cynepro3UITuN
AJICKTPUICCKUX TOJIEeH
Hocurenu snektpuyeckux
3 ADSIOB. DeMEHTADHEL https://m.edsoo.ru
g | pon. P IAFOIKADMV
3apsan. CTpoeHue atoMa
IIpoBOAHUKH U TUIAEKTPHUKH.
3 3 ;{ OH COXDAHCHI P https://m.edsoo.ru
4 P JUBIJR991PB
AIEKTPUYECKOTO 3apsiga
3 [TpomMexxyTouHas KOHTPOJIbHAS
5 pabora 1o JMHUN
aJIMUHUCTpaIUU
DIIEKTPUUYECKHI TOK, YCIOBHS
3 ero CyuecTBOBaHMUS. https://m.edsoo.ru
6 M cTOYHUKHN 2TIEKTPUYECKOTO /[ISIMP3J3M
TOKa
3 JleiicTBUS SJEKTPUUECKOTO https://m.edsoo.ru
7  TOKa [Q8WUTCKVT
Ypok-uccnenoBanue
3 "JlelicTBHE 3IIEKTPUIECCKOTO https://m.edso0.ru
8 I10JIs1 Ha IIPOBOJHUKU U [ZHMKZM4JU
JUDIIEKTPUKH"
3 DIexTpuYecKHil TOK B https://m.edso0o.ru
9  Meramnax, JKMIKOCTSAX U razax /[EACOOQYPF
4 DnekTpuueckas Lemnb 1 e https://m.edsoo.ru
0 COCTaBHEBIC YaCTHU /ROW7KUDDO



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO

Cuna Toka. JlaboparopHas

https://m.edsoo0.ru

pabora "M3mepenue u 0.5 /9L HH7UNJI

peryJimpoBaHue CUJIbI TOKa"

DNEKTPUUECKOE HAMPSKEHUE.

BoasTmerp. JIabopaTtopHas 05 https://m.edsoo.ru

pabota "M3mepenue u ' IX7POJOFGH

peryJiMpoBaHue HanpsKeHus"

ConpoTuBieHHE IPOBOJHHKA.

VY nenpHO€E COIPOTUBIIEHHE https://m.edsoo.ru

A p JEBUO5PCAG

BElECTBA

JlaGopaTopHnas pabota

"3aBUCHUMOCTE

AIIEKTPUIECKOTO

COITPOTHUBIICHUS IPOBOIHUKA 1 hitps://m.edso0.ru
P POBOA J4IDABGZNX

OT €ro JUINHBI, IUIOLIAIN

MOTIEPEYHOTO CCUCHUS U

Martepuana”

3aBUCUMOCTH CHJIBI TOKA OT

HanpsoKeHus. 3akoH OMa ist hitps://m.edsoo.ru
P ‘ a IVEZPE7Q8Q

y4acTKa [enu

JlaGoparopHas paboTa

"HccnenoBaHnue 3aBUCUMOCTH

CHUJIbI TOKA, UJIYIIETO Yepes 1 https://m.edsoo.ru

pe3UCTOp, OT CONPOTUBIIEHUS
pe3nucTopa U HalpsDKEHUS Ha
pesucrope”

IX5THIN3RM

ITocaenoBaTenbHOE U
napajuieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru

/HJ990Q3493



https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493

JlaboparopHas pabota
"[IpoBepka npaBuiia

4 crioKeHUS HaNPsHKEHUH Mpu https://m.edsoo.ru
8 OCJIEIOBATEILHOM /VQ3VYPOTS8
COEIMHEHUH JBYX
pe3uctopos"
JlaGopaTtopHnas pabota
4 "lIpoBepka mpaBuja IJisi CHUIIBI https://m.edsoo.ru
9  ToKa npu napaieIbHOM /IDPAXG8PZ]
COCJIMHEHUH PE3UCTOPOB"
Pewenne 3anau Ha
5  mpumeHneHnue 3akona Oma st https://m.edsoo.ru
0 PA3JIMYHOTO COEAUHEHUS [19ZEFKZZ4
MIPOBOJIHUKOB
Pabora u mouHOCTH
> ANEKTPUUYECKOTO TOKA. 3aKOH https://m.eds00. i
1 ' [40AIXYN3H
[xoyns-Jlenna
JlaGopaTtopHnast pabota
5  "Ompenenenue paboTH U https://m.edso0.ru
2  MOIIHOCTH DJIEKTPUIECKOTO [VR92V8IHA
ToKa"
DNeKTpUYecKUe Lenu U
S  1oTpedUTEeNTH IEKTPUUECKOM https://m.edsoo.ru
3 oHeprum B ObITy. KOpoTkoe [1L3KZ2XLM
3aMBbIKaHUE
5  IlocTossHHBbIE MATHUTBI, KX https://m.edsoo.ru
4 B3alMOJICHCTBHE [KL1ZHIKQF
5  Ypok-uccienoBaHue https://m.edsoo.ru
5  "Hzyuenue noinei [1GL7RJQOR



https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR

HOCTOSIHHBIX MAarHuTOB"

MaruutHoe nojie. MarautHoe
[oJjIe 3eMJIU U €0 3HAYECHUE
JUIS JKU3HU Ha 3eMiie

IToaroTroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DneKTpuUecKue 3apsbl.
3apspKeHHBIE Tea U UX
B3aUMO/JICUCTBUA.
[ToCTOSTHHBIN 3JIEKTPUYECKUI

TOK"

https://m.edso0.ru
[R3XXJCRVK

https://m.edsoo0.ru
[RTA11B1C5

KonrponbHas pabora no reme
"DnexTpuueckue 3apsbl.
3apspKeHHBIE Tea U UX
B3aUMOJICHCTBUS.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru
[ZISSW4ZTW

PesepsHslil ypok. Pabota ¢
TEKCTaMH TI0 TEME
"TToCTOSIHHBIN MEKTPUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas paboTa
(uToroBas aTTecTalys Mo
JMHUAU aIMUHUCTPALINN)

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoe 1nose KaTyIIKy C
TOKOM

https://m.edsoo.ru

/[EQRLKPT1U

https://m.edso0.ru
[PC1DMV4ID



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID

[Ipumenenue
3JICKTPOMArHUTOB B TEXHHUKE.
JlaGopaTopHnas pabota
"U3yueHue nencTBus
MAarHMTHOTO ITOJIS Ha
MPOBOJIHUK C TOKOM"

DJIEeKTPOABUTATENb
IMOCTOSTHHOTO TOKA.
Hcnonb3oBanue
3JIeKTPOJIBUTraTeNICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlJaboparopHas
pabora "KoHcTpynupoBanue u
u3ydeHue paboTol
aJeKTpoaBUTaTes"

0.5

https://m.edsoo.ru
[KG8XDIUWD

https://m.edsoo.ru
[7VYQODMEN

Omnbrter @apazes. 3akoH
AJIEKTPOMATrHUTHOMN
nHaykuuu. [Ipasumno Jlenna

OnekrporeHeparop. CriocoOsl
TOyYeHHs HJIEKTPUIECKOH
SHEpPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUU

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexkTpuuecKue u
MarHuTHbIE SBICHUS"

KonTtponbHas pabora o Teme
"DnexTpudeckue u

https://m.edsoo.ru
[YSDW34FV0

https://m.edsoo.ru
/LM1C70D7A

https://m.edso0.ru
/GFS9PNC8B

https://m.edso0.ru
[APBXXTADS



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS

MArHUTHBIE BJIeHUSA"

PesepBHbIii ypok. PaGora ¢

? TekcTaMHu 110 TeMe "TernoBbie
siBJIeHHS"

6 PesepBHbIii ypok. PaGora ¢

3 TEKCTAMH 110 TEME

"MarauTtHble aBiaeHus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

145

https://m.edso0.ru

14B8GKYQ1X

https://m.edsoo.ru
[IBHXLLTXX



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne KounyecTBO 4acoB
i JJIeKTPOHHbIE
ara
n KonTpoisn IIpakTnyec uupposbIe
Tema ypoka HU3y4YeH

/ Bcero Hble KHe st o0pa3oBarteib

n padoThI padoTbI HblIe pecypchbl
1 MexaHu4ecKkoe ABUKEHHUE. https://m.edsoo.r

MarepuanbHas TO4Ka

Cucrema orcyera.
2 OTHOCHUTEIBHOCTD
MEXAHUYECKOTO JIBUXKEHUSA

PaBHOMepHOE NpAMONTHHEWHOE

u/UP3188VCD

https://m.edsoo.r

u/UWFLOQ33T

https://m.edsoo.r

3 JBUKEHUE u/E65RWOZKO
HepaBHomepHOE

4 MPSIMOJIMHEVHOE JIBUKEHUE. https://m.edso0.r
CpenHsisi 1 MTHOBEHHAs u/L043PYTGB
CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE JIBHIKECHHE.
VYckopenue

https://m.edsoo.r

u/8KUYWCHBO

CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS.
I'padux ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre yCKOpeHus Tena
IIPU PaBHOYCKOPEHHOM

https://m.edsoo.r

u/HXCDF3ZC8

https://m.edsoo.r

u/1KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8

JIBIDKEHUH 110 HAKJIIOHHOU
miockocty"

CBo0OogHOE MMaJieHNuE TEI.

https://m.edsoo.r

8 Omnpithl [Manmnest U/NMQAA4GGEOD
PaBHOMEpHOE BUKEHUE TIO
okpyxHoctu. [lepuon u yactora
9 obparenus. JInneHas u https://m.edsoo.r
YIJIOBasi CKOPOCTH. u/PVRBIDTTH
LlenTpocTpemMurensHOE
YCKOpEHHUE
1 Bxoanas koHTpoJibHAsE paboTa
0 10 TUHUH aIMUHUCTPALIUU
1 [TepBriii 3akoH HproTOHA. https://m.edsoo.r
1 Bexrop cuitbt u/TADTURL3K
1 Bropoi1 3akon HeroTona. https://m.edso0.r
2 PaBHOzelCcTBYIOIIAs cHIta u/5A28NGVEV
1 Tpernii 3akoH HeroTOHA. https://m.edsoo.r
3 Cynepno3unust cui u/XPFYG64RM
1 Pemenue 3aga4u Ha npUMEHEHUE https://m.edsoo.r
4 3akoHOB HeroToHAa U/GEM2S4HK9
L Cuna ynpyrocru. 3akoH ['yka https.//m.d500.¢
5 ’ u/BHBXXRIJQ
1 Pemenue 3agau no reme «Cuna https://m.edsoo.r
6 YOPYTOCTH» u/HML1AMN12
. fgi(;iiﬁi:;if:TTOCTn https://m.edsoo.r
7 U/TAPAJAFV1
PYKUHBDY
1 Cwta TpeHust https://m.edso0.r



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7

u/B4AWPRAS8I7

Pentenue 3amau mo teme «Cuiia
TPEHUS»

JlaGopaTopHnas pabota

"Onpenenenne K0dpGHUIIMeHTA
TPEHHUS CKOJIbKEeHUS"

https://m.edsoo.r
u/PJDH2DCIOT

https://m.edsoo.r
U/C56RD8K X8

KonTponpHas padora "3akoHbI
Herotona. Cuna ynpyroctu.
Cuia Tpenus"

https://m.edsoo.r
u/VT3T38KBU

Cuta TSKECTH U 3aKOH
BCEMHUPHOTO TSATOTCHHUS.
Yckopenue cBOOOIHOTO
naJicHus

https://m.edsoo.r
u/MEETXGF6Q

VYpoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPAaBUTALIMOHHOTO
nenTpa (CosnHeyHas cucrteMa).
lanaktuxu"

https://m.edsoo.r

u/BLGGQ9259

Pemenne 3agau mo reme "Cuna
TSOKECTU Y 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast KocMHUY€ECKask CKOPOCTb.
HesecomocTs u nieperpysku

https://m.edsoo.r
u/VO2GV8YAT

https://m.edsoo.r
U/563XRG6ED

PaBHOBecHe MaTepHaTbHOMI
TOYKH. AGCOTIOTHO TBEPAOE
Teo. PaBHoBecue TBEPAOro
Tela ¢ 3aKPEeMIEHHON OChIO
BpallleHuss. MOMEHT CHUJIBI.
Llentp TsKECTH

https://m.edsoo.r
u/AONEMBA459



https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
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https://m.edsoo.ru/563XRG6ED
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https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459

PaBHOBecue MaTepHanbHOMR
TOYKU. AOCOIIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOTrO
Tesa ¢ 3aKPEMIEHHON 0ChIO
BpalleHuss. MOMEHT CHUJIBI.
LlenTp TsxecTn

Penrenue 3amau mo reme

"MomeHnT cuibl. Llentp
TsoKeCTH"

https://m.edsoo.r
u/GAMQWA4SLS

https://m.edsoo.r

u/0QJSN205C

[ToaroroBka K KOHTPOJIBHON
pabote o Teme "MexaHnueckoe
IBrkeHUe. Bzaumoneincreue

TCJI

https://m.edsoo.r
u/8D7SUVX5]

KonTtponpsHast pabora o Teme
"MexaHn4ecKoe IBUKEHHE.
Bsaumonetictsue ten"

https://m.edsoo.r
u/J1BOUJ2YG

Nmiynsce Tena. IMITyabc CHIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYrpyroe u Heynpyroe
B3aNMOJICHCTBHE

Pemenne 3agad mo teme "3akoH
COXpaHEHHUs uMIryJbca'
VYpok-koHpepeHuus
"PeakTHBHOE IBIKCHUC B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.r
u/7PI5BWQD?2

https://m.edsoo.r

u/LQOGEHS8F9

https://m.edsoo.r
Uu/3UH32H4RL

Mexanunyeckas pabota u
MOIITHOCTH

https://m.edsoo.r
u/FCOHVOYXP

PabGora cunbl TAXKCCTH, CUJIBI

https://m.edsoo.r
u/Y4AH20MDHI
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YIPYTOCTH U CHJIBI TPEHUS

JlaGopaTtopHnas pabota
«Omnpenenenue pabOThI CHITBI
TPEHHUSI IPU PABHOMEPHOM
JBUKCHHUH TeJa 10
TOPU30HTAILHOMN MTOBEPXHOCTH))

https://m.edsoo.r
u/609HFE1P8

CBsI3b 3HEprUM U pabOTHI.
[ToreHunaneHas sHEprus
Kunernyeckas 3Heprus.

Teopema 0 KHHETHYECKON
SHEPrUuu

https://m.edsoo.r
u/ZIFB7L5EF

https://m.edsoo.r
u/WKXL7NXVR

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

https://m.edsoo.r
u/FMM2S69EB

JlaGopaTtopHnast pabota
«/3yueHue 3aKkoHa COXpaHCHUS
DHEPT I

KonebaTtenbHOe ABHKEHUE U €TO
XapaKTePUCTUKU
3aryxaroiye KojaeOaHusl.

BrinyxaeHHbIe KoneOaHus.
Pesonanc

https://m.edsoo.r
u/0TVK8KJIXB

https://m.edsoo.r

u/3EQ3BHBZ3

https://m.edsoo.r
u/I3ZKD2M12

Marematnueckuii u
MPY>KUHHBIA MasTHUKH

https://m.edsoo.r
u/071PZDM11

Ypok-uccnenoBanue
«3aBUCUMOCTH TIEPHOJIA
KOJIEOAHHH OT KECTKOCTH
MPYKUHBI ¥ MacChl TPy3a»

HpeBpameHHe OHCPIUuu 1pu

https://m.edsoo.r
u/BACABR4KS

https://m.edsoo.r
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MEXAHUYECKUX KOJICOAHUAX

u/RPN7BU655

JlaGopaTtopHnas pabota
«Omnpenenenre 4aCTOTHl U
nepuoja Kojaebanui
NPY>KUHHOTO MasiTHUKA)

JlaGopaTtopHnas pabota
«IIpoBepka He3aBUCUMOCTH
nepuoja Kojaebanuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHuueckue BOJIHEIL.

CBoiicTBa MEXaHUYECKUX BOJH.

[IpononpHbIe U TOTIEpEYHBIC
BOJIHBI

VYpok-koHpepeHus
"MexaHH4YeCKHE BOJHEI B
TBEpAOM Tene. CelicMUYecKue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3ByKa

https://m.edsoo.r

u/FV1Y2NUGC

https://m.edsoo.r

u/6YGEHWSDT

https://m.edsoo.r

u/QHBQ3USXV

https://m.edsoo.r

u/6PNOHXSJA

https://m.edsoo.r

U/NTZLRXDB5

Ypok-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YacCTOTHI"

https://m.edsoo.r

u/5SRPRGGZV8

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHI pe30HaHC
VYpok-koHpepeHuus
"VIbTpa3ByK U HH(Pa3BYK B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.r

u/AQY3HSN3G

https://m.edsoo.r

u/AU3Z0S07U
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IToaroroBka Kk KOHTPOJIBHOMN

5 pabote 1o Teme "3aKOHbI https://m.edso0.r
4 coxpaHeHus. MexaHu4yeckue u/7YAJAV5TM
KoJieOaHus ¥ BOJIHBI"
KonTtponbHast pabora o Teme
5 "3aKOHBI COXpAHECHHUS. https://m.edsoo.r
5 MexaHnueckue KojieOaHus U u/ZvVD7Z44VH
BOJIHBI"
5 DIIeKTPOMarHuTHOE TOJIE. https://m.edso0.r
6 ONEeKTPOMarHUTHbHIE BOJIHBI Uu/KAKCT7HSCG
5 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX
7 BOJIH
Ypok-konpepenus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
5 CTIONE30BAHIe https://m.edsoo.r
8 u/7E1J2VY03
AIEKTPOMArHUTHBIX BOJH JJIsI
COTOBOM CBsI3U"
Ypok-uccnenosanue "Mzydenue
5 CBOMCTB 3JIEKTPOMAarHUTHBIX https://m.edsoo.r
9 BOJIH C ITIOMOILBIO MOOMIEHOTO u/SHN7BSEB4
tenedona"
5 [TpomexxyTouHasi KOHTPOJIbHAS
0 paboTa 1o JTMHUHU
aIMUHHUCTPAIUN
6 ?};I;I;T%Ifg::r?:;;zﬂpoﬂa https://m.edsoo.r
1 ' i u/ZFGOBMGFX
BonHOBEBIE CBOMCTBA CBETA
https://m.edso0.r
6 Ucrounuku cBera.

u/NLIADWAXN
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[IpssmonunenHoe
pacrnpocTpaHEHHUE CBETA.
3atmenust CosHia v JIyHbl

3aKoH OTpa)KEHUs CBETA.

https://m.edsoo.r

6 3epkana. Pentenue 3agay Ha
p A WOQONUKCDO
3 MPUMEHEHHUE 3aKOHA OTPAKCHUS B
cBeTa o
6 [Ipenominenue cBera. 3aKoH https://m.edsoo.r
4 IIPEJIOMJICHUS CBETA u/NF1PZFEV3
[TonmHOE BHYTpEHHEE OTpaKeHUE
6 cBeTa. Vcrnonp30BaHue OJIHOTO https://m.edsoo.r
5 BHYTPEHHETO OTPaXKEHUsI B u/FZ7THV6E2W
ONTHYECKUX CBETOBOIAX
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH
6 TJ1a [IPEJIOMIIEHHS CBETOBOTO https://m.edsoo.r
g = Yemp WR800ITL0S
Jy4a OT yIJia MaJeHus Ha
rpanuile "Bo3ayx-cTexiao""
VYpok-koHpepeHuus
"M crons30BaHue MOITHOTO
6 S — https://m.edsoo.r
7 YIP P ' W/OL9F63ZRU
CBETOBO/IbI, OIITUKOBOJOKOHHAS
CBsI3B"
6 JInasel. Onrudeckas cuiia https://m.edsoo.r
8 JIMH3bI u/ZV702L97F
6 [TocTpoenne n300pakeHMid B https://m.edsoo.r
9 JINH3aX u/MWU2YHLIN
https://m.edsoo.r
7 JlaGoparopHas paboTa .

U/3XTVNZNJJ
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"Onpeneneane HOKyCHOTO
PACCTOSIHUS U ONITHYECKOM CHIIBI
cobuparomiei TuH3bI"

Ypok-koHpepeHuus

! "OnTHuyecKue JTMH30BbIC https://m.edsoo.r
1 " WKKVRKOP3D
npubops"”
7 ['na3 xak onruyeckas cucTema. https://m.edsoo.r
2 3penue u/KP1ACI9PW
7 VYpoxk-koHpepenuus "Jled ekt https://m.edsoo.r
3 3penus. Kak coxpanuts 3peHue" u/ZKWLQ3CHI
Paznoxenue 6emoro cBera B
7 cnektp. OnbiTel HptoTOHA. https://m.edso0.r
4 CroxxeHue cieKTpanbHbIX u/ZPREN4D5V
1uBeToB. Jlucnepcus ceera
JlabopaTtophast pabota "ONbIThI
0 Pa3JIOKEHUIO OEJI0To CBETa B
! CIIEKTP Y BOCTIPUSITUIO IIBETA https://m.edsoo.r
5 P P 5 WESIBLETCH
MPEIMETOB MPU X HAOIIOIEHUN
yepes 1IBETOBbIE GUIBTPHI"
Vpoxk-npaktukym "BoaHOBBEIE
! CBiﬁCTBI; CBGTZ Hcrepcus hifps://m.e000.
6 - AUCTIEPEIT, WALF3HB8Y9

uHTepdepeHus u quppaxaus”

OmnsiThl Pesepdopna u
IUTaHETapHasi MOJIENb aTOMa

ITocrynater bopa. Moaens
aroma bopa

https://m.edsoo.r
u/P922QVFIV

https://m.edsoo.r
u/OBJPHEQG2

© ~N 0~~~

Hcnyckanue u MorjionieHue
cBera aroMoM. KBaHTEI.

https://m.edsoo.r
u/M9LRTHPCO
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JInnelyaTele CIIEKTPBI

8 Ypok-npaktukyMm "HabGmroneHue https://m.edso0.r

0 CIIEKTPOB UCITyCKaHUS" u/7NCLNW?296

8 PamnoakTUBHOCTD U €€ BUIBI https://m.edsoo.r

1 s A W/22H32JWLM

8 CrpoeHne aTOMHOTO si/1pa. https://m.edsoo.r

2 Hyxkiionnas mozenb U/IRVFSKOFK
PagnoakTiBHBIC IPEBPAIICHHS.

8 W3oromel. Pemenne 3aqa4d mo https://m.edsoo.r

3 TeMe: "PamnoakTUBHBIE u/RA796TPSP
npeBpaiieHus"

8 Urorosas arrecranys o JUHUU

4 aIMUHUCTpAIUU

8 [lepion LOUVDaCLEL https://m.edsoo.r

5 PHOA OAYpACaA WWZDJICOES7
VYpok-koHpepeHINA

8 "Ppa I/IoaK"l(EIBII)-IBI: WU3JIYYEHUS B https://m.edsoo.r

6 8 Y ; u/X134002C4
NPUPOJIC, MEUITUHE, TEXHUKE
SInepHbIe peakIUy. 3aKOHBI

8 Aep pearh https://m.edsoo.r

. COXpaHCHHS 3apsIOBOTO U WY OO2XMKOO
MacCOBOT'0 YHCET

8 OHeprus CBA3U aTOMHBIX SIJIEP. https://m.edsoo.r

8 CBs13b MacChl M SHEPTUH U/NSTEUFIO3

8 Pemenne 3amag mo Teme https://m.edsoo.r

9 "SI nepHbie peakuun" u/0DAKHL QAT
Peakiuu cuHTE3a U AEJIEHUA

9 e, VICTOMHIKI SHEDII https://m.edsoo.r

o ‘eP p W/RMBFOBND?

ComHia ¥ 3B€311
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Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTus
pPaZOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.r

u/QTNWFW90Q

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbIC siBIEHUS"

https://m.edsoo.r

u/TBOXBI9TUO

KonTtponpsHast pabora o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.r

u/SUTJAFD6U

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictue ten"

https://m.edsoo.r

u/2GFCLJOJJ

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3314 110 TEME
"TemnnoBsie mporecch"”

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3314 110 TEME
"KII/I TerumoBbIx aBUrarenei"”

[ToBTOpenue, o6oOIIeHNE.
Pemienne pacueTHBIX 1
Ka4Y€CTBCHHBIX 3a1a4 I10 TEME
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpenue, oboOIIeHNE.

https://m.edsoo.r

u/MMJINLZOSQ

https://m.edsoo.r

u/H7THKU30G3

https://m.edsoo.r

u/XP2HRNAY4

https://m.edsoo.r
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8 JlaboparopHbie pabOTHI 1O

1

Kypcy "CBeToBble siBIICHUS'

u/FK30FNRHX

[ToBTOpenue, obodIICHNKE.
Paborta ¢ TekcTtamu 1o TeMe

d "3aKOHBI COXpAHEHUS B 1 https://m.edsoo.r
9 P W/91XS3CXDT
MEXaHUKe
KonTponbHas padoTa
1 [ToBTOpenue, 06001IeHNE.
0 Pabora ¢ Texcramu 1o TemMe 1 https://m.edsoo.r
U/L3YKVIINT
0 "Konebanus 1 BOIHBI"
1 [ToBTOpEHME, 000OIICHUE.
0 Pabora ¢ TekcTaMu 1o TeMe 1 https://m.edsoo.r
u/LG3271SQ6
1 "CseToBbI€ ABiIeHUA"
1 [ToBTOpEHME, 000OIICHUE.
0 Pa6 1 https://m.edsoo.r
aboTa ¢ TEKCTaMHU 110 TEME WWTIELENUS
2 "KBanToBas U siiepHas pusuka'
BIIEE KOJIMYECTBO YACOB
OBII] OJ1 CTBO CO 102 97

I10 ITPOTPAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC CI)I/I?»I/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4dy B Yy4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IMPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE yCIOBHE, IMOJCTABISAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUH HIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH NPSIMbIE U3MEPEHHUs] C HCHOJIb30BAHWEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh TNPUHIMNBI  JEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIeH cpelie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSBICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YEHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7adud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNUs, coOupaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJIULl M TrpaduKoB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO ITOBCACHUA B oxpyxcaromeﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOINBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3amayd (ONMUparoIiuecs Ha CHCTeMy M3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATH HEJOCTAIOIIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOpMAIUU (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKOM  ACATEIBHOCTH, IPU  OTOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

11

®usznka — Hayka O Ipupoje. SBieHus npUpPOABL.
@usnyeckue  SIBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcTtecTBeHHOHAyuyHBI METOJ| MO3HAHUA: HaOJIOJCHUE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune temriepaTypsl P MOMOIIH KHIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CrpoeHue BelmiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  TeMmmepaTypol. bpoyHoBckoe

nBkeHue, tuddysus

2.3

B3aumozencTBie 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUJAKOCTeH W TBEPHBIX  (KPUCTAUIMUECKHX) T
2.4 B3auMoCBsI3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M HUX aTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psjioB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpeansisi CKOpOCTb NpPU HEPABHOMEPHOM
' JBUKEHUU. Pacd€T myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeilicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTH JIBHXKECHMS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
35 Cwita Kak XapakTepHUCTHKA B3aMMOICHCTBHS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
' MTOMOLIBIO JUHAMOMETPA
37 SBnenue TATOTEHH M cwia TskecTH. Cuia TAKeCTH
' Ha Jpyrux IiaHerax. Bec tena. HeBecoMocTs
38 Cuna tpenusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMOM.
' PaBHOpelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B JKHMJIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBToMoOmIs u Tak janee). OmpezeneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  TuiocKkocTH. OrmpeneieHue  IJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) mpy>KUHBI OT
NPUIOKEHHONH  Cuibl. ONBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue SBICHUSA B mpupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3IMYHBIMHM CKOPOCTSIMU B JKUBOM U HEXHUBOH MPUPOJE,
JIEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHKE
3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIIMITHUKI

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEITUYCHUS JaBICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TEMIEPATypPhl
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackasns. [THeBMaTHUYECKHE MAITUHBI
3aBUCUMOCTh  JIaBJIGHUS JKHJKOCTH OT TJyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
M'uapaBnuyueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHsl
A5 CYIIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTBI HaJl YpPOBHEM MOPSI
46 N3mepenue armocdepHoro naeneHus. Ilpubopsl ans
' M3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue XUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cHiIa. 3aKoH
Apxumena
4.8 [lnaBanue ten. Bo3ayxoruiaBanue
4.9 [IpakTudeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyKEHHOM B KHUAKOCTH YacTU Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyx’EéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha Telo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B KUAKOCTHU, OT 00BEMA
IOrPyKEHHOM B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU
KOHCTPYMPOBAHHME  JIOAKM W  OIpenesneHue  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOICTBO BOJONPOBOJA, THAPaBIMUYECKUN Tpecc,
MaHoOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
55 IlonHass mexaHudeckas SHEprus. 3aKOH W3MEHEHUs H
' COXpaHEHHs MEXaHUYECKOM dHeprun
5 g [IpakTrueckue pabOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3iena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJl HakiioHHOM MiockocTH. M3yueHne 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUHM CTpOEHUs BemecTtsa. Macca U pa3Mmepsbl
' MosieKyd.  OmIbITBI, NOATBEP)KIAIOUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBepIIeHUe paboThl
6.8 Bunpl tennonepenaun: TEMJIONPOBOIHOCTb, KOHBEKLINS,
' W3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenpHas  TEIJIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa niaBJICHUs
[TapoobOpa3zoBanue w  KoHAeHcamws. McmapeHue.
6.10 Kunenne. VYnenpHas  Temiora  1apooOpa3OBaHMS.
. 3aBHCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoueccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MTPUTSIKEHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KHUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOHWKA JKUAKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEeMIIepaTyphI.

HalGmonenvne n3aMeHeHusl BHYTPEHHEH YHEPTUuu Tejla B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImIOOOMEHE ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCHapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUSA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznydenue ColiHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, I[PUMEpHI
HCIIOJIb30BAHNS KPUCTAJIOB, XMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOUHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kyiona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKAY TCJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMI cyneprno3unuy 3JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apda0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarnpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DneKTpUuecKue Henu U MOTPEOUTENH DIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[TocTostHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHOoe TONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUECKOrO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNEeKTpOoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel  ®Papanes.  SIBneHUe  AIEKTPOMATHUTHOMN
7.18

nHaykuuu. [Ipasumno Jlenna

DNeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOJACHHUIO AJICKTPHU3AIAN TE MHIYKIIHCH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJICKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryiMpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTopE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOpPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TTOCTOSTHHBIX MarHUTOB MPH
ux oOveawHeHMH ©  pazneneHun. VccnempoBaHue
JEHCTBUSI DJIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnbIThl,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMO/JICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIbI
TOKA W HallpaBJIeHUs TOKa B KaTymike. V3yueHue

HCﬁCTBHﬂ MAargHuMuTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHue paboThI
3JIEKTPOABUIaTEIIA. N3mepenue KILJ
JNEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3J'ICKTpOMaFHI/ITHOI\/'I WHAYKIOWHU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3emiiu, JApeld MooCcoB,
pOJIb MAarHUTHOTO TOJIS TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHHUeCKUue YCTPOMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUUICCKON IHEPIHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Kopx snemenra IIpoBepsieMble 7IEMEHTHI COJIePIKaAHUS
pasznena
MEXAHUWYECKUE ABJIEHUSA
a1 Mexanuueckoe JBHXeHHME. MaTepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKECHHE
HepaBHomepHOE MPSAMOJIMHENHOE JIBUKCHUE.
8.4 Cpennsis W  MrHOBEHHas  CKOpPOCTh  Tela  Tpu
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE
' JIBUKCHHE
8.6 CBo6OoaHoe manenne. OnbITel [ anumes
PaBHOMepHOE nBMkEHUE TIO OKpyx)HOCTHU. [lepuon u
8.7 gactoTa oOpamienus. JIluHeiHass W yriaoBas CKOPOCTH.
LleHTpOCTpPEMUTENFHOE YCKOPEHUE
8.8 [Tepserit 3akon HeroToHa




8.9

Bropoii 3axkoH HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIEepIIO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWIa TPEHHS CKOJBXEHHUS, CHIIa
' TPEHUs IOKOsI, IPyTHe BUIbl TPEHUS
8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS.
' YckopeHue cBOOOIHOTIO IaleHUs
815 IBwxenne  raHer  Bokpyr  Comnua.  IlepBas
' KOCMHYECKast CKOpocTb. HeBecoMOCTh U meperpy3Ku
PaBHOBecue  marepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPJI0€ TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
. BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyinbca. IMmyibsce cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTrBHOE IBM>KEHNE
8.21 Mexanuueckast paboTa U MOIIHOCTb
8.2 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboThI
8.93 [TorennmanbHass DJHEPrusi Tejla, MOTHATOTO  HAJ
' MOBEPXHOCTBIO 3eMIIH
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOH
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[TpakTHyeckue paboOTHI:
OrnpesiesieHne CpeIHEH CKOPOCTU CKOJIBKEHHS Opycka
WIA JBWKEHHs [IapuKa [0 HAKJIOHHOW IUIOCKOCTH.
8.97 OnpezneneHue yCKOpeHUsl Tejaa NMpH PaBHOYCKOPEHHOM

JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBUKEHUM 0€3 HadyaJbHOW CKOPOCTH IYTHU OTHOCSTCS
KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMalbpHOro jasieHus. OnpeneneHue
KodpduurenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXHHbL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela II0
TOPU30HTAIFHON TOBepxXHOCTH. OmnpernencHue padoThI
CWJIBI  yOpYrocTd  IIpu  NoabEéMe  Ipy3a €
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U IMOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBparieHue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawomue KoneOaHusi. BbIHYXJIEHHbIE KONEOaHMS.
' Pe3onanc
Mexanndeckue BoJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIe BOJIHBL. JlIMHA BONHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ['/poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNHudpa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMA
MOJBEIIEHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
IPYXUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npy>XuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIJICTPSICEHHE, CEHCMHYECKUE BOJIHBI,
IlyHAMH, X0
9.9 TexHuuyeckue yCTpoOMCTBa: 5XOJOT, HCIOJIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cera. CKOpOCTb CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTiueckue paboThI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JIeliCTBHE BHUJIUMOTO, yIbTpaduoIETOBOTO u
PEHTTCHOBCKOTO M3ITyYeHHUN
106 TexHuueckune YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBGBIE ABJIEHUA
111 JIydeBas monens cBera. MicTOUHMKYM cBETa
11.2 [IpamonHEetHOE pacIpOCTpaHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaX)eHUst
11 11.3
CBETa
114 [Ipenomnienne cBeta. 3aKkOH MNPEIOMIIEHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
115 JInnza. Xop j1ydeit B iuH3e




OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKOINA U

11.6
TesnecKorna
117 'maz kak onTtudeckass cucrema. biuzopykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.
' CrnosxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBeTa
[TpakTuueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  yIVIa  OTpPa)K€HHUs
CBETOBOTIO JIy4a OT yIJia MajeHusl.
W3yuenne xapakTepUCTHK M300pakeHHs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM YIJIa IPEOMIICHUS
CBETOBOIO Jiyya OT yrjla MaJeHHs] Ha TPAHULIE «BO3AYX —
11.9 CTEKJIO».
[Tomydyenue n300pakeHHii ¢ MOMOIIBIO COOMparoIIen
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HaOJII0IGHUH Yepe3 [BETOBbIE (DUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 1[BE€Ta TeN, ONTHYECKHE SIBJICHHUSI B atMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
1111 Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 OnbiTel Pezepdopna u miaHerapHas MOJENb aToMa.
' Mognens aroma bopa
Hcnyckanue M moriomieHue cBera aroMoM. KBaHTHI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, OeTa- u raMmma-u3IydeHus
154 Ctpoenne aromHoro szapa. HykinonHas Mopenb

aTOMHOTrO spa. M30Tomnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnaga

12.5
ATOMHBIX s1JEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. MlcrouHuku sHepruu
' CoumHiia 1 386311
199 Slnepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIy4YEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO hoHa
@uznueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MUHEPAJIOB,
JEHCTBUE PpAJUOAKTHBHBIX M3JIYyYEHH HAa OpraHu3M
yeJioBeKa
1212 TexHnuueckue YCTpOWCTBA! CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromeM MHPE, BbIACTIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHoOBamMu MOHSTUHHOIO anmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuIo/IeH s MpaBUil O€30MacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBUxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYUCIICHUSI CPEeTHEH CKopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JIBAKCHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIs MPOEKLUUHU TMEepeMEelIeHUs, MPOEKIMU CKOPOCTH M TPOEKLUU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBMKEHUH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, TPOCKIINU
CKOPOCTH, TNPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TpU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TMaJCHUE Tella IO
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I1€HTPOCTPEMUTENBLHOTO

16 yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPCHU:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHHue cKoabxkeHUs. DopMyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJIbXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna Al BEIYUCICHUS CUJIBI TSKECTH BOIM3H moBepXHOCTH 3eminu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbc Tena — BeKTOopHas pu3ndeckasi BeNMYnHa.
=m0

HNmnynsc cucremsl Ten. U3Menenue nmnyJiibca. MMiyabe cuitbl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. GDopMlea JJI1 BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E 2
1.19 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUSI
MEXaHUYECKOM SHEPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparienue MEXaHMYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuitel: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBuxHbIN 1 HenoABWKHBINA 0110ku. KIT/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=P+Dy,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
JIEHCTBYIOILEH Ha TEJO, OTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTB 1 BbICOTA 3BYKaA. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHbBI Ha I'paHHUIC

nByx cpen. MH(dpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NPYXUHBL, KO3(PPUIIEHTa TPEHUS CKOJIbXEHHUS; paOdOThl CHJIBI TPEHMSI, CHIIbI
YIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMa MOTPYKEHHOM
YacCTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoja (4acToThbl) KoysieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJieOaHMI HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BJIMUAHNC
aTMOC(bepHOFO JaBJICHHUA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temmeparypoil. bpoynosckoe aBuxenue, nuddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. PaGota u Temiomnepenada Kak cHnocoObl M3MEHEHHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyUYE€HUE
Harpesanne wu oxnaxzaeHnue Tten. KoaudecTBo — TemnoTsl. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPIMM B TEIIOBBIX IMpOIECCaX. YpPAaBHEHUE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. 3mMeHeHHE BHYTPEHHEHW SHEPrUM B MPOLIECCE

210 ucrapeHuss M KoHAeHcauuu. KumneHune JKuakocTu. YaenbHas TemioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. y,[[eJ'IBHafI TCIIOTA I1IJIaBJICHUA !

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuniumne! padoTe! TermaoBsix apurareneid. KI1J[ TermoBoro apurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenpbHOM TEIUIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIUYEeCTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
pa3JIMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHA MPU CMEUIMBAHUHU XOJOTHOU M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS dJICKTPUIECKOTO 3apsia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aneKTpuyeckue 3apsabl. [IpOBOTHUKY U AUAIEKTPUKHI

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ais ydyactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOe IMoJie NPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMH
MarHUTHON HHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIEeNWCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMarauTHoN nHaykmu. [Ipasuno Jlenma
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 JIunza. Xox syueit B nuH3e. PoKycHOe paccTosHME JUH3bL. ONTHUYECKas Cuila
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenue ontuueckoil cuiibl coOuparome JMH3bl; (OKYCHOTO pacCTOSHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaAMeTa U N300pakeHus,
396 KOT[Ia TIPEIMET PACIIONIOKEH B TBOMHOM (hOKyce), MoKa3aTels IPEITOMIICHHSI CTEKIIA.
' HccnenoBanne cBOiCcTBa M300pa)KeHHUs, MOIYYEHHOTO C  IOMOIIBIO
coOuparonield JIMH3bI;, U3MEHEHUsI (JOKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEIOMJICHHsSI CBETOBOTO Jyya OT yrila MajeHUs Ha TpaHUIEe
«BO3IyX — CTEKIIO»
3.97 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTUYECKHE sBJIEeHUs B atmMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
a1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oera-

pacnazia




4.2

Omnsitsl Peszepdopaa no paccessuuro anbga-yactu. IlnanerapHas Mozaenb aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0OBOIO U MAaCCOBOI'O YHCET
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M Yesl0OBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUAYaJIbHBINA JO3UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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