MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
Munncrepcerso oopasosanust Camapckoii o01actu
AaMuUHHCTpPanMs ropoackoro okpyra Camapa

MBOY «Camapckas Baabaopgcekas mkosa»r.o.Camapa

PACCMOTPEHO [TPOBEPEHO: YTBEPXIEHO

Ha [eIaroru4eckor KoJuierud  3aM. gupekropa rno Y BP Hupexktop MBOY «Camapckas
MBOY «Camapckas MBOY « Camapckas Bansnopdckast mkomay»
Banbnopdckas mkosay Bansgopdckas mikonay r.o. Opraiikun A.H.

CexkpeTtapb Camapa [Tpukaz Ne 173

E.B. laBpiioBa Mopasuniiesoii E.B. ot “28.08.2026”

[TpoToxonNe 2

0126.08.2026”

O="MBOY "Camapckas
Banbgopdckas wkona™
r.o.Camapa", CN=KOpTankuH
AHppen Hukonaesuy, E=
waldorfskaya@yandex.ru

A1)\

PABOYAS ITPOTPAMMA

2026.09.25 14:47:53+04'00'

(ID 12273782)

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1u1st oOyyarommxcst 7-9 kKjiaccoB

Camapa 2026



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (enepanbHON paboyel MporpaMmMbl BOCIIUTAHUS U
KOHLEILINU MPenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKKM Ha JAESITENbHOCTHOM OCHOBE. B mporpamMme mo (u3uke Yy4YUTHIBAIOTCS
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
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o pu3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepurania
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

[TporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH H (U3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPa,
IpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 raaBHBIX 3a7ay (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAayYHOOOBSICHSATBHSBICHUSA,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YPOBHE OCHOBHOIO 0OwIeEro oOpa3oBaHUs
ONpesesieHbl B KOHLENLMU MpenojaBaHus yueOHoro npeamera «dDusuka» B
oOpa3oBarenpHbIX opraHu3auusx Poccuiickoir ®enepaunu, peanus3yromux
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

HenunzyueHUsAPU3NKU:

npuoOpeTeHne HHTEpeca M CTPEeMIICHHUS OO0ydaromuxcs K HaydyHOMY
U3yUYCHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAaHUA 1 (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oyaymei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNEe 3HAHMM O JMCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pACUYETHBIX 3aJad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMaIen (HU3NIECKOTO COACpPIKaAHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 waca B Hexaemo), B 9 kmacce — 102 gaca (3 yaca B Hemenmo). s
O0TpabOTKH TEM, BBI3BIBAIOIINX 3aTPYAHCHNUEC Y YYCHUKOB, 3 YacTH, POPMHUPYEMOI
ydacTHUKaMH 0Opa30BaTeNbHBIX OTHOIIECHWH, B 7 kiacce mobaeneHo 34 uaca (1
yac B Heqnento) B 8 kimacce — 34 yaca (1 wac B Henento). Mtoro Ha ¢usuky B 7
knacce otBoauTced 102 ygaca, B 8 kimacce -102 yaca.

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIaTEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEIACHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
oOy4JaronmMxcs, ClHucKa HKCIEPUMEHTAIbHBIX 33/JaHHM, MpeIIaraéMblx B paMKax
OCHOBHOI'O FOCYJapCTBEHHOI'0 3K3aMeHa 1o (hU3HUKE.



COJAEPKAHUE OBYUYEHUA

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

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

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

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAYy4HBI METOJ TO3HAHWS: HAOJIOJICHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. OnucaHueGu3NIeCKuXsIBICHUN C TOMOIIBIOMO/IEEH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopuviepabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. HM3mepeHuepaccTosHUMN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHuepazmMepoOBMaIbIXTE.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, WX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabnroneHneOpoyHOBCKOTOIBHKEHUS.

2. Habmonenunenuddysum.



3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuviepabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUSL.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenve wHepnuu. 3aKOH WHEpUHUH. B3amMoneincTBhe Tenm Kak MNpUYMHA
M3MEHEHHS] CKOPOCTH JIBUKEHUA Tell. MaccakakmepanHepTHocTuTeNa. 111oTHOCTD
BemecTBa. CBs3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUIIE OOBheMa
BEILECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS M CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.
Jemoncmpauuu.
1. HaGnroneHuemMexaHM4eCKOTOABUKEHUSITENA.
2. N3amepeHneckopoCTUIIPAMOIMHENHOTOJIBUKECHUS.
3. HaGmionenuesBieHUAMHEPIIUU.
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuviepabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHnernIoTHOCTUTBEPAOTOTENA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT TIPUII0KEHHOW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

/laBjieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUsI raza oT oObema, Temmneparypsl. llepenaua naBieHUs
TBEPJIIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
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. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanueren. Bo3ayxomnnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

Ilepenaya maBiieHUS )KUJIKOCTHIO M TA30M.

Coo0m1aromuecsicocy/ibl.

['mppaBnuueckummnpecc.

[IposiBnieHueneicTBUsIaTMOC(HEPHOTO/IaBICHUS.

3aBUCHUMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue miuaBaHus TEN: IMUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuviepabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tesla B BOJIE OT 00bEéMa MOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTpYyKEHHOW B
JKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecHsi peluara. [IpumeHeHHe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



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

Mexanudeckass 3Heprus. KuHeTrnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[IpeBpamienye  OJHOTO  BHMJAa  MEXAaHWYECKOM  JHEPIMM B JAPYIOW.
3aKOHCOXPaHEHUSAIHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsInpoCTBIXMEXaHU3MOB.

Jlabopamopuviepabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HUccnenoBanueyciioBuiipaBHOBECHUSpbHIYATa.
3. H3zmepenue KIIJ HAKITOHHOMIIIIOCKOCTH.

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

TenJioBble AIBJICHUSA.

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

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenne u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHas TEIJI0Ta CTOPaHus.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HabmoneHnebpoyHOBCKOTOABIKEHUS.
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Hab6mronennenud dysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnroaeHneTennoBoropacimpeHusTel.

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

[IpaBunan3MepeHUATEMIIEPATYPHL.

Buaprreronepenayun.

OxJ1axX e HUETPUCOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHUETEIIOEMKOCTEHPA3IMUHBIXBEIIIECTR.

. HaGmroneHuekumneumsi.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

MoienuTenmIOBBIX IBUTATEIEH.

Jlabopamopuviepabomul 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 OaJIOHE MINPHUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JayXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPrud Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHAPOM.
OnpeneneHneyaeabHOUTEITOEMKOCTUBENIECTRA.
HccnenoBannenponeccancrapeHmsi.
OrnpeneneHneoTHOCUTENbHONBIIAXKHOCTUBO3AYXA.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



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

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
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.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpU3aLUATE.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoORCTBO M JEHCTBUEITEKTPOCKOIIA.
DneKTpoCTaTHYECKAsSUH YKL
3aKOHCOXPaHEHUAIIEKTPUIECKUX3APSI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M CTOYHUMKUIIOCTOSIHHOTOTOKA.
JIeVCTBUARIEKTPUUECKOTOTOKA.

. DIIEKTPUYECKUUTOK B HKHUJKOCTH.

. I"'a3oBbIiIpasps.

. I3MepeHnecbIToKaaMnepMeTpoM.

. I3MepeHnesIeKTpu4eCKOrOHAPSKEHUSABOJIBTMETPOM.

. Peocrar nu mara3uHCONpOTHUBICHUN.

. B3anmonecTBUEenoCTOSHHBIXMAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OneiTOpcrena.

MarauTHoenoiaeToKka. JIeKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIBIIOCTOSIHHOTOTOKA.
HccnenoBaHuessBISHUAIEKTPOMArHUTHOMMHAYKIUH.

Oneitei®apanes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DIIEKTPOTreHEPATOPIIOCTOSIHHOTOTOKA.

Jlabopamopuviepabomul u onvimol.

1.
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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 peryJiupoBaHue CUIIbI TOKA.

N3MmepeHne u peryJnpoBaHUCHATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

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

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
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 KIIJl anmekTpoaBUraTesibHOMyCTaHOBKH.

21. OnbITEI 1O MCCIENOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOM WHIYKLHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u vacrora oOpaieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

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

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHEpruu U padoThl. [loTeHIManbHas SHEPTHS TeJa, OAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
SHEPrHusl. Teopema 0 KUHETUYECKOU DHEPIUH.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUU.

Hemoncmpauuu.

1. HaGmroneHne MexaHWUYeCKOTO JBUKEHUSI TeJla OTHOCUTEIBbHO PAa3HbIX 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.
HccnenoBannenpru3HaKOBPaBHOYCKOPEHHOTOIBUKEHUS.

HaGmronenne nBuKeHus Tela 1Mo 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.

Hab6nronenune paBeHCTBa CHIT TIPH B3aMMOICHCTBHUH TEIT.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Hab6mroneHnepeak THBHOT O IBHYKEHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuviepabomul u onvimeol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.
OnpenenennekodrHPUIMEeHTATPEHUSICKOIbKEHHUS.
OrnpeneneHneKECTKOCTUIIPY KU HBI.

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. 3yueHune3akoHaCOXpaHEHUSIHEPT UH.
MexaHNM4YeCKHEK0J1e0aAHNS 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. (CBONCTBA MEXAaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  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 TE MO JEUCTBUEM CHJIBI TSOKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
. AKyCTHYECKHNHPE30HAHC.
ﬂaﬁopamopubtepaﬁombt 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 MassTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
7. N3MepeHueyckopeHuscBoOOHOTONaACHHUS.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

o v oA W



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWHCTBa’NIEKTPOMArHUTHBIXBOJIH.

2. BomnHoBBIECBOMCTBACBETA.

Jlabopamopuviepabomul u onvimeol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHua ConnHua 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. Xonm onydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcusicBeTa.

Jemoncmpayuu.

[IpsaMonMHENHOEPACIIPOCTPAHEHUECBETA.

OTpaxkeHuecBeTa.

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

[IpenomnenuecserTa.

OnTHYEeCKUNCBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaenbriasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuviepabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEepPUCTHK N300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparoen
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

KBanTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

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

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpBIU3ITYYEHHUS U TOTJIOIIEHUS.

2. CHexTphIpa3IM4HbIXIa30B.

3. CnekTtpBomopoja.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PaGoTacy€éTunkanoHU3UPYIOIMIMXU3ITYYCHH.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuviepabomul u onvimeol.

1. HaGnroneHue CruloNIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITy4YECHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3MmepenuepannoakTuBHOrooHa.

IHoBTOPHUTEIHLHO-00001IAOIIIUAMOYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
U 0000mIIeHWS  TPEIMETHOTO  COACp)KaHWS ©  OMNbITa  JEATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOIO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICIOBAHMS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (DU3UUECKHE
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:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYYHO OOBSICHATH
busznyecKre SIBICHHS B OKPY KAIOIIECH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanMOOJIEe BAXHBIX JOCTHKCHUA 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
UCClIeIoOBaHNEe 0000MIaroero xapakrepa. Moaynb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue Gu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOTOBOCTIMTAHUS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYMMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3CTeTHYEeCKOTOBOCTIUTAHMUS:

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 1EHHOCTUHAYYHOTOTIO3HAHUA

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHIIENH COCTABIIIOLIEH
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOrOBOCIIMTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHHUIO TPO(deCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOTOBOCIIMTAHUSA

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJBLHOTO XapaKTepa 3KOJIOTHYECKHX MpobjieM W MyTed X

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXAIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBblencciieoBare/ibCKueIeHCTBHSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTUE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBICYHHBEpPCAJIbHbIeyYeOHblIe1eliCTBUA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPEUICHUE 3aJayd M MOAJAepKaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisATh POH, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETrO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTEJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS)  pe3yJbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOJEHCTBYIOIIAs
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, phlyaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BeJIUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(OUIIMEHT TMOJE3HOr0 JEWCTBUS MEXaHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4Y€HHOU (PU3NUECKON BEJITUYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MAacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOIN BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHMSI TEJ, CHIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIICTOBAHMS,;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIIEIys TPEIJTOKCHHOW WHCTPYKIUU: TIPHU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TNpPUMEpPHl  (HAXOMUTh  WHOOpPMAIMI0O O  IPUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPECYMBON WM MOXKET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOTHCHUHM yYEeOHBIX 3aJaHUNl HAYYHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJsibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUWHBIMN amnmapaT Kypca (U3MKH, COIMNPOBOXKAATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIAJL B  JI€ATEIBHOCTh  T[PYNNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FJIECKTPUUYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEepJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJIE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, PO MAarHUTHOTO TOJS JJIS KU3HM Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
buznyecKux BENWYUH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJadyd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIeCcCa OCThIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHHTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/JI OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH ¢ yUETOM 33JaHHOIN a0COIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHS U YACIBHOTO COMPOTUBIEHUS BEIIECTBA MMPOBOJAHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HAmpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeIysl MPEeaJoKEHHOMY IUIaHy, (HKCHUPOBATH
pe3yNbTaThl TOMYyYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh JJIEKTPHUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
IKCIIEPUMEHTATIBHYIO YCTaHOBKY, CJIEIys MPEAOKEHHOW WHCTPYKIUHU, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, JICKTPOMArHHT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycIoBHbIE 0003HAUEHHUS AJIEMEHTOB JIEKTPUUECKHX IIeTIel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO IMOBEJICHUS B OKPYIKAIOIIEH CperIe;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BaTh MPH BBIMOJTHCHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICAUTH 32 BBHIMIOJHEHUEM IUIaHa JACUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIOIIEHHUs, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHAaMH, »3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHu3M 4eJioBeKa), MPH ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTbh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUHAJIbHAS SHEPIUsl CXKaTOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MYECKUN CMBICI MCHOJIb3YEMbIX BEJIUYUH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOI0 M MaCCOBOTO UKCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cUcteMy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUs (PU3NYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JE€NaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3ITYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAauYeHHE u3MepsAeMoil BelauuuHbl ((POKycHOE paccTosHUe
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HadyallbHOM CKOPOCTH, NEepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIETYs MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKKM M3YYECHHBIX (UBWYECKUX MOJETEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOH Ha MX OMNHCAHHUA (B TOM YHCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMmble (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3epKajie U cOOMparole JMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIEeH Cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTIOJIHUTENBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasaena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosaunuyecTBoyacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTtpouabsnbiepador IIpakTnyecknepador
TEeMIPOrpaMMbl oOpa3oBaTe/ibHbIEpecypc
0 bl bl
bl
Pa3znen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpPa
bubnunoreka LIOK
1.1 o - 2
MSHIE - Hayka 0 fipupole https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HSHACCRICBCIHHAIHBL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAay4YHBIMETOAIO3HAHU 3 1 bubnuoreka [IOK
' o https://m.edsoo.ru/7f416194
Nrtoronopaszneny 7
Pa3nen 2.1lepBoHavanbHbie CBeJeHNSI 0 CTPOCHHH BellleCTBA
bubmmoreka IIOK
2.1 C 5
TpocHICECIetTRa https://m.eds00.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmoteka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 5
TPEratHbICCOCTOAMMABCIIECTRA https://m.edsoo.ru/7f416194
Hroromopazaeny 15
Paznen 3./IBuskenne u B3auMo/ieiicTBHe Tel
but6mmoreka [IOK
3.1 M 5
CXAMMHCCROCABHACHHE https://m.eds00.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 6 1 but6mmoreka [IOK



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

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

3.3 Cuna. Buppicnn 17 2 https://m.edsoo.ru/7f416194
Hroromopazaeny 28
Pasnen 4./laBjieHue TBEPABIX TeJl, dKHAKOCTEH U ra3oB
apienue. [lepegaua gaBinenus
4.1 ié BIMHU TCJ'II;MHI/I >1<I/I1[ KOCTSIMHU U 5 bubmorexa LIOK
' P - KA https://m.edso00.ru/7f416194
rasamu
bubnunoreka LIOK
4.2 JlaBICHHCKIKOCTH 8 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoeaaBeHne 9 https://m.edsoo0.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 9 3 bubnunoreka LIOK
' MOTPY>KEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Hroronopaznery 31
Pa3nes 5.PaboTa 1 MOIIHOCTh. JHEeprus
bu6mmoteka IIOK
51 Paboa u mompgocTs S 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 7 1
POCTHICMEXAHHSMBL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 6 1
CXAHMHACCRAVACPTHIA https://m.edsoo.ru/7f416194
Hroronopazneny 18
PesepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO HACOB I10 102 12

[NPOT'PAMME



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

8 KUIACC

KounyecTBo4YacoB JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/bHbIEpPeCypPChl

Ne HaumeHoBaHuepas3aejioB U
n/m | TeMIpoOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl

Pa3pen 1.TensioBuiesiBJIeHUS

. bubnmoreka [JOK
1.1 CtpoeHue U CBOMCTBABEIIECTBA 14 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
12 Tenosbienporeccy! 31 1 S https://m.edsoo.ru/7f4181ce
Hroronopazneny 45

Paznen 2.2yekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

DneKTpUUecKue 3apsabl.
2.1 3apspKeHHbIE Tela U UX 12 1 bubnmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
. . bubnuotexa [JOK
2.2 IToCTOSAHHBIMAIEKTPUUECKUNTOK 26 2 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 MarmiTbespIeHiA ) 1 L5 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 eKTPOMATHHTHAAMHAY KA ! https://m.edsoo.ru/7f4181ce
Hroronopasaery 54
PesepBHOEBpEMS 3
OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME 102 4 14.5



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

9 KUIIACC

KounyecTBOoYacoB JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/bHbIEpPeCypPChl

Ne HaumeHoBaHuepas3aejioB U

n/m | TeMIporpaMmbl Bcero Kontpoabnbiepaborel  IIpakTnueckuepadorsl

Pa3znen 1.MexannuecKuesiBJeHHUS

MexaHU4ecKoe ABMKEHUE U bubmuorexa [JOK
1.1 10 1
CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 2 1
auMosercTRIeTen 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3axonpICOXpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroronopaznery 40
Pa3zpen 2.Mexannueckue KoJe0aHus H BOJHBI
bu6mmorexa [IOK
2.1 M 7
CXQHMICCKHEKONCOAHI 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHUUCCKUCBOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 15

Pasznen 3.3J’[€KTp0MaFHI/ITH06 MOJI€ M 3JIEKTPOMArHMTHBIC BOJIHBI

31 DNeKTPOMarHuTHOE TOJIE U 6 9 bubnuotexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopazneny 6
Pa3nes 4.CBeToBblesiB/IeHUS
4.1 3aKOHBIPACTIPOCTPAHEHUSICBETA 6 2 bubmmorexa LIOK

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



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

bubmuoreka [JOK

4.2 JIuH3BI U ONITHYECKUETTPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Pasnoxxenue 6enoro csera B bubnmoreka [JOK
4.3 3 2
CHEKTp https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pa3znen 5. KBaHTOBBIESIBJICHUS
Hcnyckanue v noriomeHue ceera bubnuoreka [IOK
51 4 1
aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHueatomnorospa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIepHBICPEAKIITU https://m.edsoo.ru/7f41a4a6
Hroronopazneny 17
Pasnen 6.11oBTOpHUTE1bHO-00001IAOIIUITMOY Ib
[ToBTOpEeHME U 06001IEHNE
6.1 coJiepkaHus Kypcea ¢pusuku 3a 7-9 9 2 bubmmorexa [JOK
' Aep P https://m.edsoo.ru/7f41a4a6
KJIacc
Hroromopazaeny 9
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB 11O 102 97

[NPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KosmuecTBouacos
1 Temaypoxa Bc Komrpomsner  Tpaktuseck Haramzy  DJekTpoHHbIenM(PpoBbLICOOPA30
er YeHUs BaTeJIbHbIEPECYpPChl
/ epadoThI nepadoThl
n
1 ®usnka — Hayka o npupoje. SIBieHus 1
pupoibl. DU3NYECKUESBICHUS
Mexanuyeckue, TEIIOBbIE,
2 3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIE SIBJICHUS
3 dusnyuecKre BEIMUYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl TPU TTOMOIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTunKa
TeMmeparypbl"”
Kak ¢u3suka u apyrue ecTecTBeHHbIE
HayKH U3y4aloT MPUPOJTY.
5 EcrecTBEeHHOHAYUYHBIN METO]T TO3HAHUS. 1 bubnnorexa [TOK
. https://m.edsoo.ru/ff09f72a
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN
VYpok-uccnenosanue "IIposepka
6 THUTIOTE3bI: JATLHOCTH MOJIETA IITIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, 4eM OoJIbIe BBICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, 2 bubnmnorexa [JOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIUEC JUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIIICCTBA
8 JIBr>KeHHEUaCTUIIBEIIIECTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 = ArperaTHBICCOCTOSHHUSIBEIICCTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM bubmuoreka [{OK
CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTHATPETaTHBIXCOCTOSTHUMBO]T
Bl
12 Mexanunueckoe qBuxeHue. PaBHomepHoe bubmmoreka [JOK
Y HEPaBHOMEPHOE [IBUIKECHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka IIOK
13 CKopocTs. EAMHHUEICKOpOCTH https://m.edsoo.ru/ff0a079c
14 | Pacuer nyTH U BpeMEHH JBU>KEHUS bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
Wuepius. 3akoH UHEPITUH.
15 B3aIfMoL[eITICTBI/Ie TeJ'IpKaK MpUYUHA bubnmorexa HOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBUIKEHHS Tell
16 IInorHOCTH BemecTBa. Pacuer maccel 1 but6mmoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue
MJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenne 3agau mo teme "I1IMOTHOCTH bu6nunorexa LIOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

BerrecTna"

https://m.edsoo.ru/ff0al23c

Cuita xak XapaKTCpUCTHUKA

19  B3aumopeiicTBus Ten. CUIaypyrocTy.
3akoHl yka
JlaGopaTtopHas paborta «3yueHue

oo | 3ABHCHMOCTH PaCTKEHHA
(medopmanun) py>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 = SIBnenuertsrotenus. CunaTspkecTu
CBs13b MEX]ly CUJION TSKECTU U Maccoi

22 Tena. Bec Tena. Pemenue 3a1a4 o reme bubmmorexa LIOK
" " https://m.edsoo.ru/ff0a1778

Cuiia TsxecTu

93 Cuna TsDKeCTH Ha IPYTHUX IUIaHeTax. bubnnorexa [JOK
OU3NYECKUEXAPAKTEPUCTUKUTLIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [IOK

24 Vsmepennecnn. JiHavomerp https://m.edsoo.ru/ff0al8cc

bu6nmorexa LIOK

25 | Becrena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX M0 bubnmnorexa [JOK
OJIHOM mpsiMOM. PaBHOAENCTBYIOIIASICHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay mo teme
"PaBHopeiicTByromas cuin”

28 Tpenue ckonbXeHUS U TPEHHUE MTOKOSI. bubmuoreka [JOK
Tpenue B npuposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue

og | 3ABHCHMOCTH CHIEI TPEHNA CKOTBKEHHA bubmmoreka [JOK

OT CHJIBI JAaBJICHUA U XapaKTEpa
COIMpHUKACarOIUXCA HOBerHOCTeﬁ))

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau no remam: «Bec Tenay,
31  «I'paduyeckoe n3o0paxxeHue CHI, bubamorexa LIOK
& https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHID)
KontponbHas paboTa mo TeMam:
32 «MexaHndeckoe ABMKeHHe», «Macca,
IUIOTHOCTEY, «Bec Temay, «I'padudeckoe
n300paxeHue cuimy, «CUIbD
33 Hasnenue. CriocoObl yMEHbIICHUS U Bbu6motreka [IOK
YBEJIUYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb J1aBJICHUS bubmmoreka [JOK
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus TBEPABIMU TEJIaMH, bubnuoreka [IOK
KUIKOCTSIMU U razamMu. 3axkoullackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUAKOCTH U Ta3e, bubmmoteka IIOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmoteka IIOK
JKHUIKOCTH U rase. 3axkonllackaisy» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 | Coobmarommecscocy et https://m.edsoo.ru/ff0a2970
39  T'maopaBnuyeckuimnpecc bubmorexa LOK
https://m.edsoo.ru/ff0a3136
40 ManoMeTpsbl.
[TopiHEBOMKHUIKOCTHBIHACOC
Atmocdepa 3emmn. [Tpuannbt
. bubmuoreka [{OK
41  cymecTBOBaHMS BO3AYIIHON 000JOUKH

3eMitn.

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

3aBHCUMOCTHATMOC(EPHOTOJABICHUSOT
BBICOTBIHA/TyPOBHEMMOPSI

bubnunorexa LIOK
42  BecBozayxa. ATMochepHOSIaBICHNE https://m.edsoo.ru/ff0azbsa
43 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnmnoreka HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS bubnmnoreka HOK
OT BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme "AtmocdepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47  morpyxeHHOEe B HUX TeJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBacuiia
Jlaboparopnas pabota «Onpenenenue
48 BLITaJII)KI/IBEIom:ﬁ CHUIBI, I[eflfCTByfomefI bubnmorexa HOK
https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPY>KEHHOE B KUJIKOCTbH)
Jlaboparopnast pabota 1mo Teme
49 «HccneqoBanue 3aBUCUMOCTH Beca Tena bubmmoteka IIOK
B BOJIE OT 00bEMA MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TENa»
but6mmoreka [IOK
S0 | Ilmasanmeren https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win

KOHCTPYUPOBAHUE JIOJIKU U ONIPECICHHE
e€ rpy3onoabéMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3aJa4 110 TCMaM: «IlnaBanue

52  cynos. Bo3nyxomnaBanuey, «JlaBienue bubmmorexa LIOK
B https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bubnunoreka LIOK
53 Mexammieckaspabora https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
o4 | MomsoCTs. EAMHHUKMOLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM IIPH MOIBEME 1
o jectauie"
56 [IpocTteie MexaHu3Mbl. Pbryar.
PaBHOBeCHE cui Ha ppiuare
KonTponbhas pabota mo teme
57 «JlaBneHue TBEPABIX TEN, KUIAKOCTEN U
ra3oBy» / Bcepoccuiickast mpoBepovHast
paborta
PesepBHblit ypok. PaGorta ¢ Tekctamu 1o
gg | TeMe «/laBnenue TBEpABIX TEN, bubmuoreka [IOK
XKUAKocTed U razoBy» / Becepoccuiickast https://m.edsoo.ru/ffOa4ffe
IpoBepoyHas pabora
Prruaru B TexHuke, OBITY U IPUPO/IE.
59  JlaGopatopHas pabota «ilccnin?mwne 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
60 Pemenne 3aga4 mo Teme «Y clioBUs but6mmoreka [IOK
paBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
61  mexanusma. JlabopatopHas pabota 0.5

«3mepenune KII/] HaknoHHOM



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

IIJIOCKOCTH»

62

63

Pemenue 3agau mo teme "Pabora,
mMottHocts, KIT/1"

Mexanunueckas sHeprusi. Kunetnueckas
Y TTOTSHITUATbHAS YHEPTHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOHCOXpaHEHUSIMEXaHUUECKONIHEPTH
u

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 1O TeEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
HM3MCHCHHUS KUHETUYCCKOU B
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHWH TEJIa II0 HAaKJIOHHOM
IIocKoCTH"

66

67

KonrponsHas pabora o Teme «Pabora u
MOILHOCTb. DHEPIHsH»

PesepBHblit ypok. PaGota ¢ Tekctamu 1o
Teme "MexaHnueckoe BHKeHHe"

bubmmoteka IIOK
https://m.edsoo.ru/ff0ad4ee6

68

Pesepaublit ypok. Pabota ¢ Tekcramu mo
teMe "Pabota. MoutHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

10

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Ne KounuecrBovacos
Haram3yd = DueKTpoHHbIeHU(pPoBbHIEOOPa30BAT
n Temaypoka Bce  KonTposabHbie IIpakTuyeckue
eHUA eJIbHbIepecypChl
/ ro padoThI padoThI
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI 1 bubnuorexa [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pa3Mep aToMOB U 1
MOJIEKYT
Mopaenu TBEPAOro, JKUAKOTO U
ra3o00pa3HOro COCTOSHUMN 1 bubamorexa LOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUMN 5
BEI[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOU TEOpUH
Kpucrannuueckue u 1 bubnnorexka [JOK
amop¢HbIeTena https://m.edsoo.ru/ff0a5800
CmaunBaHue U KalMWJUISIPHOCTb. 9 bubnmnoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
TennoBoepacIMpeHue u 1 bubnnorexka [JOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b

TEMJIOEMKOCTH BellecTna"

8 TEeMITepaTypPbl CO CKOPOCTHIO
TEIIJIOBOTO JIBMKCHUS YaCTHI]
BryTtpeHHss 3HEeprus. BuGmiorexa LIOK

9 Criocodet Hf MEHCHIT https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEPTrUun

bu6mmoreka [IOK

10 Brarrerionepesa-n https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"IIpakTH4ecKoe UCII0Ib30BaHUE

11 TETJIOBBIX CBOMCTB BEILIECTB U E::fsﬁﬁr?]?:;{szgﬁ/ifma%co
MaTepHaJiOB B IEJIAX
sHeprocoepekeHus "

12 KonnuecTBOTEMIOTHI. bubmunorexa [JOK
VY neapHasTEmI0eMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO Bu6miorexa LOK

13 Oanarica. Teroo0mer u https://m.edsoo.ru/ff0a7088
TETIJIOBOE PAaBHOBECHE
JlaGoparopHas paboTa

14 "HccnenoBaHue IBIEHUS bu6mmoreka [IOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BoAbI"
Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETISIEMOT0 UM MPU
OXJIKJICHUH
JlaGopaTtopHnast pabota Bu6orexa [IOK

16 "OnpeneieHne yaeabHOu

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus TomMBa. Y ieiabHas

bubmuorexa [JOK

17 TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE

18 KPUCTAIIIMYECKUX TEJL. bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2
YV nenpHasTeIIOTaIIaBICHUS
JlaGopaTtopHnas pabota
19 "OnpeneneHue yaeabHOU Bubmaorexa ITOK
. https://m.edsoo.ru/ff0a72fe
TEIIOTHI IJIaBJICHUS JIba

20 [Tapoo6pa3zoBanue u bubnuorexa [JOK
KoHieHcanusl. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa
napooOpa3oBaHus U

21 KOHJEHCAIluU. 3aBUCUMOCTD bubmorexa [TOK

https://m.edsoo.ru/ff0a786c¢
TEMIEPaTypbl KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS
BnaxunocTs Bo3ayxa.

99 JlaGopaTtopHnast pabota bubnuoteka [JOK
"Onpenenenrie OTHOCUTENbHON https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3ayxa"

Pemenue 3agad na

23 OTIpesieIICHUE BIAXKHOCTH
BO3/IyXa
[TpuHIMIIBI paOOTHI TETIJIOBHIX

24 neurareneii. [TapoBas TypOuHa.

JIBUTaTeIhBHY TPEHHETOCTOPAH
ust
o5 KII/I TersioBOro aBUraTess. bubmuorexa [JOK

TennoBble ABUTATEIN U 3allIUTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

OKpY’KaIOIIeH cpebl

26

27

28

29

3aKOH COXpaHEHHUs U
IIPEBPALLCHNS SJHEPTUU B
TEIUIOBBIX IIPOLIECCax

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "TernnoBsie
SIBJICHHS.
M3MenenuearperaTHbIXCOCTOSTH
niBemecTna"

KoHTpoinbHas pabora 1o Teme
"TermnoBble IBJICHUA.
N3mMeHeHnearperaTHbIXCOCTOsTH
niBenecTna"

Onexrpuszanus Ten. J[Ba poga
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bubmunorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccienoBanue
"DrekTpu3anuys TeJa HHIYKIHeH
Y TIPYA CONIPUKOCHOBEHHUH"

31

32

33

BzaumopericTBue 3apsoKeHHBIX
ten. 3akon Kynmona

DNEKTPUYECKOE TOJIE.
Hanps>xeHHocTts
JIEKTPUYECKOTO MOJIS.
[TpuHIMTICYTEPITO3UITUUAIEKTP
WYECKUXIIOJIeH

Hocurenu snexkrpuueckux
3aps0B. DJIEMEHTAPHBIN
3apsia. CtpoeHuearoma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

IIpoBOHUKY U TUATIEKTPHUKH.

34 3aK0oH COXpaHEHUs bubmmorexa [JOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsia
Pemenue 3agau Ha npuMEHEHUE
35 CBOMCTB JIEKTPHUECKHUX bubmmorexa [JOK
P https://m.edsoo.ru/ff0a90cc
3apsIoB
DJIEKTPUUYECKUH TOK, YCIOBUS
€ro CyIeCTBOBaHUS. bubnuoreka [IOK

36
M CTOYHUKHAIIEKTPUUECKOTOTOK https://m.edsoo.ru/ff0a95a4
a

37 JlefcTBUSIDIIEKTPUUECKOTOTOKA bubmmorexa [JOK

P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue

38 "JleficTBHE NEKTPUUYECKOTO 1
TOJIsI HA TIPOBOJIHUKH U
TUDJICKTPUKA"

39 DIIEKTPUUECKUI TOK B bubnmnorexa [JOK
MeTajIax, JKHIKOCTIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U e€
COCTaBHBIE YaCTH
Cuna toka. JlabopatopHas

41 abora "N3mepenue u 0.5 bubmmorexa [OK
P P . ' https://m.edsoo.ru/ff0a8bd6
pETyHpPOBaHUE CHUJIBI TOKA
DNEKTpUUECKOe HAMPsIKEHHE.

42 Bonstmerp. JTaboparopHas 05 bubnmoreka [JOK
pabora "M3mepenue u ' https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HanmpsHKeHUs "

43 ComnpoTuBieHHE TPOBOJTHUKA. bu6mmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUECKOIO
COIIPOTHUBIICHUS IPOBOJAHUKA OT
€ro JUTMHBI, TUTOIIAH
MIOTIEPEYHOTO CCUCHHS U
Marepuaia"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUIMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTOpa M HANPSHKSHUS Ha
pesucrope"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

48

49

IlocienoBaTenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

JlaGoparopHas paboTa
"[IpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUHN TIPU
MoCJIeI0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopartopHas paboTa
"IIpoBepka mpaBuia AJisi CHIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH PE3UCTOpOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaas8

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma U1 pa3IndHoro bubnnorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
Pabora 1 mormHoOCTH
51 JJIEKTPUUYECKOI0 TOKA buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0ab124
3akon/lxxoyns-Jlenna
JlaGopaTtopHnas pabota
59 "Onpexnenenne padOThI U bubnuoreka [IOK
MOIIHOCTH 3JIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DIIEKTPUUYECKHE IICTTH U
53 MOTPEOUTEITN DIICKTPUIECKON bubnnoreka [JOK
SHEPTUu B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe3zambikanne
54 ITocTosIHHBIEMArHUTHI,
AXB3anNMOJIEHCTBHUE
Ypok-uccnenoBanue
55 "M3yueHne moJIEd MTOCTOSHHBIX bubmmorexa LHOK
Y " https://m.edsoo.ru/ff0ac3d0
MarHuTOB
MarnautHoe mone. MarautHoe
56 [10Jie 3eMJIH U €r0 3HaUYEeHUE bubmmorexa LHOK
https://m.edsoo.ru/ff0acOba
JUTS SKW3HU Ha 3emiie
IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DJIeKTpUYECKUE 3apsbL.
bu6mmorexa [IOK
57 3apsoKeHHBIC Tena U UX

B3aNMOJIEHCTBHS.
IToCTOSHHBINAIEKTPUIECKUITO

K

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

58

59

60

61

62

KonTtponbHast pabora o Teme
"DneKTpUuUeCcKue 3apsbl.
3apsKeHHbIE Tella U UX
B3aUMOJICUCTBUSL.
[ToCTOAHHBINANIEKTPUUECKUNUTO
K"/
BceepocculickasnpoBepoydHaspa
6ora

Peseprurlit ypok. Pabora ¢
TEKCTaMU 10 TeMe
"TIoCTOSIHHBIN MEKTPUYECKUI
ToK" / Beepoccuiickas
IpoBepoyHas pabora

OmnbiT OpcTeaa. MarautHoe
T10JIE JICKTPUICCKOTO TOKA
MarnuTtHoOe 1oJie KaTyIIKu ¢
TOKOM

[TpuMeHeHne JIEKTPOMArHUTOB
B TexHHKe. JlabopaTopHas
pabota "U3yueHue neicTBus
MarHMTHOTI'O TOJIS Ha
MIPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEIb
IMOCTOSHHOTO TOKA.
Hcnonp3oBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA
TpPaHCIIOPTE.
JlaGopaTopnasipaboTa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

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

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

bubnmnoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHnue 1
U3y4eHNepabOThIAIEKTPOABUra
Tenst"

63

Onbitel @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH.
[IpaBunoJlenna

64

Onektporereparop. CrocoOs
TIOJTydeHHs! HIEKTPHIECKOH
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUuu

65

66

67

68

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKUE U MAarHUTHBIE
siBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbIE
SBJICHUS"

PeseprHrlit ypok. Pabora ¢
TeKcTaMH 110 TeMe "TennoBrle
siBjeHus"

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarduTHeie
sBiIeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Ne KoumnuecrBovacos
Haranzyy  DuiekTpoHHbIennppoBbLIEOOPA30OBAT
n Temaypoxka Bce KonTpoabHbie IIpakTuyeckue
eHHUs eJIbHbIEepecypchl
/ ro padoThI padoThI
n
1 MexaHuueckoe1BUKEHHUE. 1
MarepuanbHasaTouKa
Cucrema otcuera.
2 OTHOCHUTENBHOCTh 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMepHOETPSIMOTMHENHOE 1 Bbu6mmoteka [JOK
BUKEHHUE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe
4 NPAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
5 [IpsimonuHENHOEPaBHOYCKOPEH 1 bubmuoreka [IOK
HOEJIBH)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHIKEHUS. 1
I'padux ckopocTH
JlabopaTopHas pabota
"OnpeneneHne yCKOPEHUs Tesia
7 MpU PaBHOYCKOPEHHOM 1 1 bubmorexa [TOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOU
MJI0CKOCTH"



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OIHOE TIaJIEHUE TEIL.

8 OnbiThl [Manues
PaBHOMEpHOE ABMKEHUE 110
9 oKkpykHOCTH. [lepron u bubnuoreka [JOK
gactoTa oOparnienus. JInneinas https://m.edsoo.ru/ff0ae176
U YTJI0BasCKOPOCTH
10 LlenTpocTpeMuTeIbHOCYCKOPEH
ue
1 [IepBeiii 3ak0oH HbroTOHA. bubmmoreka [JOK
Bexkrtop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bbu6mmoteka [JOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnnoreka [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha npyuMEHEHUE bubnunoreka LIOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyroctu. 3akonl yka Eg{i?;;fg;gﬁ}:maecaz
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
JlabopaTopHas T
17 <<OHpI:3?Ie(J)II€)!H?/Ie I:Ifconfocm buomroreia LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmmoreka [JOK
18 Cunarperns https://m.edSO(])_.[ru/fanf738
19 Pemenne 3agau mo teme «Cuna bubnmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora bubmuoteka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne koddduimenta
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ffOaf8be

21

22

23

24

25

Pemrenue 3agad mo reMme
"3akonsl Herorona. Cuia
ynpyrocta. Cuiiarpenus”

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUSI.

Y ckopeHnnecBo0OIHOTOIIaIEHU
s

Ypok-koHbepeHIus
"JIBUKE€HUE TET BOKPYT
IPaBUTALMOHHOTO IIEHTpa
(Conneunas cucrema).
lanmaktuku"

Pemenue 3amau mo teme "Cuna
TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

[lepBasg kocMHuueckas
ckopocTbk. HeBecoMocTh u
Neperpy3Ku

bub6numoreka [IOK
https://m.edsoo.ru/ffOafb8e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0af044

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6mmoteka IIOK
https://m.edsoo.ru/ff0af33c

26

27

PaBHOBecHe MaTepHaTbHOM
TOYKU. AOGCOJIFOTHO TBEPI0E
teno. PaBHoBecue TBEPAOTO
Tela ¢ 3aKPerIEHHON 0ChIO
BpaleHus. MOMEHTCUIIBI.
Hentprsikectu

PaBHOBecHe MaTepHaTbHOM
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

bubmmoteka IIOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TeJla € 3aKPEIIEHHON OChIO
BpaiieHus. MOMEHTCHIIBIL.

LenTptsixectu
Pemenue 3agau no reme
28 "MOMEHT CHJIbI bubmorexa HOK
' https://m.edsoo.ru/ffob02b4
Hentprsixkectn"
[ToaroToBka Kk KOHTPOJILHOM

29 pabote 1mo Teme bubnuoreka [{OK
"MexaHn4yecKoe IBIKEHUE. https://m.edsoo.ru/ffOb0408
BzaumopeticrBueren"

KontponbHas paboTa mo teme
30 "MexaHn4YecKoe ABUKEHUE bubmorexa HOK
y g | ' https://m.edsoo.ru/ffob06ec
BzaumoneiictBueren
Nmnynsc Tena. Umiynsce cubl.

31 3aKOH COXpaHEeHHs UMITYJIbCA. bubnuoreka [{OK
Yupyroe u https://m.edsoo.ru/ff0b07fa
HEYyIPYroeB3auMOICHCTBHE

32 Pemenue 3agad nmo reme "3akoH bu6mmoteka IIOK
COXpaHEHHUs uMIryJsbca' https://m.edsoo.ru/ff0b096c
VYpok-koHpepeHus

33 "PeakTHBHOE JBMIKEHUE B
MIPUPOJIE U TEXHUKE"

34 Mexanunueckaspabora u bubmuoreka [IOK
MOIITHOCTD https://m.edsoo.ru/ffOb0a84

35 PaboTa crutbl TSKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CUIIBI TPEHHUS https://m.edsoo.ru/ffOb0db8

36 JlabopaTopHas pabota

«Onpenenenune paboThl CUIIBI



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TPEHUs [IPU PABHOMEPHOM
JBUKEHHUH TeJa 0
FOPU30HTAIILHOU
MTOBEPXHOCTU»

CBs3b 9HEprUH U paboTHI.

37
ITorenumanpHas SHEpPIrust
Kunernueckas sneprusi.
38 TeopeMa 0 KHHETHYECKOM bubnnorexa HOK
P https://m.edsoo.ru/ffOb0c32
SHEPTUU
39 3aK0H COXpaHEHUs SHEPTUH B
MEXaHUKe
JlaGoparopnas padora
40 «U3 ‘P;eHI/IF:: 3aK(I))Ha COXpaHEHUs buGnuorexa [IOK
Y p https://m.edsoo.ru/ffOb12fe
SHEPTHH
41 KonebarenpHoe NBHUKEHUE U bubmuoreka [{OK
€ro XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.
42 BreiHyXneHHBIE KOJIEOaHU bubnnorexa [TOK
yxA ' https://m.eds00.ru/ffob20f0
Pe3onanc
43 MaremMaTnueckui u
MPYXKUHHBIHMASTHUKA
Ypoxk-uccienoBanue
44 «3aBUCUMOCThH MepUoa bubnuotexa [JOK
K0JIe0aHn OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Tpy3a»
45 [IpeBpamienue sHepruu npu
MEXaHUUYECKUX KOJIeOaHnsIxX
46 JlaGopatopHnas pabora bubmuoteka [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

«OmnpeneneHue 4acToThl U
repuo/ia KojeoaHui
MPYKUHHOTO MasTHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota
«I[IpoBepka HE3aBUCUMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

MexaHnueckue BOJIHBI.

CBolCTBa MEXaHUYCCKUX BOJIH.

[IponosbHBIE N
MTONIEPEYHBICBOTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHuus
"MexaHu4YeCcKHe BOIHBI B
TBEPAOM TEIIE.
CelicMHY€eCKUEBOIHEI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3ByKa
Ypoxk-uccienoBanue
"HaOmroaeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUMPE30HAHC

53

54

VYpok-koHpepeHus
"V abpTpa3Byk U nH(pPa3ByK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI

bubnmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

COXpaHEHHS.
MexaHn4ecKUEKOIe0aHns 1
BOJIHEI"

55

KonrponsHas pabora o Teme
"3aKOHBI COXPaHEHUS.
MexaHnuecKueKoneOanus u
BOJIHBI"

56

57

DneKTpOMarHuTHOETIOJE.
QHCKTPOMaFHI/ITHBIeBOHHI)I

CBOMCTBARIEKTPOMArHUTHHIXB
OJIH

bubnuoreka [{OK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CcBS3H"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

59

60

Ypoxk-uccienoBanue
"N3yueHne cBONCTB
ANEKTPOMArHUTHBIX BOJIH C
IMOMOIIBEI0 MOOUILHOTO
tenedona”

Pemenne 3ama4d Ha
OTpeeNIeHUE YaCTOThI U JUTUHBI
ANEKTPOMATrHUTHOM BOJTHBI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb2c6c

61

DneKkTpoMarauTHas Ipupoaa
cBera. CKOpOCTH CBeTa.
BosHOBBIECBOMICTBacBETA

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Wctounuku cBera.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

[IpssMmonuneHOE
pacrnpocTpaHeHHE CBETa.
3atMenusiCouHia u JIyHbl

63

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA
OTpaKeHHsI CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb38c4

64

65

66

67

68

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

ITonHoe BHyTpeHHEe
OTpa)KEHUE CBETA.
Hcnonbs3oBaHue MOIHOTO
BHYTPEHHEI0 OTPAKECHHUS B
ONTUYECKUX CBETOBOJAX

JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
yTjia MpeJIoOMIICHHUS CBETOBOTO
Jyda OT yIJia MaJieHust Ha

rpanune "Bo3nyx-cTekio""

VYpoxk-koHpepeHuus

"M cnoab30BaHUE MOJTHOTO
BHYTPEHHETO OTPaKECHHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3b"

JInna3el. OnTHYECKAsSICHITAIMH3EI

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3aea

bubmuoreka [{OK
https://m.edsoo.ru/ffOb3c5c¢c

bubnmorexa LIOK
https://m.edsoo.ru/ffOb3f2c

69

70

ITocTpoeHnenzobpaxxeHuil B
JIMH3aX

JlaGopatopHnas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b444a

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

"Onpenenenue GoKycHOTO
PACCTOSIHUS U OIITHYECKOM
CHUJIBI COOMpArOIIEH JTMH3HI"

https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTuduecKue JUH30BBIE
npubopsr"

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOa7e

72

73

I'na3 kak ontuyeckas cucTemMa.
3penue

Ypok-konpepenius "edexTs
3penusi. Kak coxpaHutb
3peHue"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b4684

74

Pasnoxenune 0enoro csera B
crektp. OnbiTel HproTOHA.
CrnoxeHue CeKTPaIbHbIX
1BeTOB. JlucnepcusicBera

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOf4c

75

76

Jlaboparopnast pa6ota "OMNbITHI
0 Pa3JI0KEHUIO OEJIoro CBeTa
B CIIEKTP M BOCIIPUSATHIO LIBETA
IIPEIMETOB MPHU UX
HaOJII0ICHNH Yepes3 LBETOBbIE
¢bunabTpel"

VYpok-nipaktukym "BoiaHoBbIE
CBOMCTBA CBETA: TUCHIEPCHs,
uHTepdepeHys u audpaxus”

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcOe2a

77

78

OmnsiTel Pesepdopaa u
IJITaHEeTapHask MOJENb aTOMa
[Tocrynatel bopa. Monens
aroma bopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue u nornomeHue

79 cBeTa aToMoM. KBaHTEI bubmorexa [JOK
. ' ’ https://m.edsoo.ru/ff0c144c
JInHeHyaThIECIIEKTPHI
VYpok-nmpakTUKyM
80 "}Il)a6m(§) cHUE ZHCKT OB bubmorexa [IOK
A | P https://m.edso00.ru/ff0c1550
HCITyCKAHUS
81 PannoakTMBHOCTD U €E€BUIbI bubmmorexa HOK
s A https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sifipa. bubnnorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIEIPEBpAILICHNS. bubnnoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clald
Pemenne 3amad mo teme:
84 "PannoaKkTUBHBIE bubmorexa [IOK
8 " https://m.edsoo.ru/ff0clb4a
MpeBpaIICHUs
85 [Teproanonypacnana
Ypok-koH(DEepeHIHuA
86 "If)a HoaKT(EIBI;H: WU3JIy4YEeHUS B bubmorexa LOK
8 Y | https://m.edso00.ru/ff0c2126
MpUpoJie, MEAULIMHE, TEXHUKE
SlnepHbie peakiun. 3aKOHBI
87 C(flx paHeHII/:I)}I 3aH${ OBOI'O U bubmorexa [IOK
P AL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEI
88 DHeprus CBA31 aTOMHBIX SIEP. bubnuotexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agay mo Teme
"Snepubie peakuyn"
90 Peakuu cuHTe3a U A€IEHUS but6mmorekxa [IOK

AACP. Hcrounuku OHEPIUn

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

ConHma 1 3BE311

91

92

93

94

95

96

Ypok-koudepennus "AnepHas
sHepreTuka. JlencTus
paZMoOaKTUBHBIX U3IIyUYEHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DJIEeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHHICBOJHBI.
KBanToBniesiBnenus"

KonTponbhas pabota no teme
"DJIeKTPOMArHUTHOE MOJIE.
DNeKTPOMArHUTHHICBOJHBI.
KBanToBwicsBICHUS"

[ToBTOpEeHME, 0000IIEHNE.
JlaGopaTopHble pabOThI 110
Kypcy "B3anmoneiictsue Ten"

IToBTOpenue, o6o0mIEeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3371a4 10 TEMe
"TennoBsie nmpouecch”

[ToBTOpEeHue, 06061IEeHNE.
Pemrenue pacueTHbIx U
KauyeCTBCHHBIX 33124 110 TEME
"KII]I TermIoBsIX aBurarencii”

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

bubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c2572

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHbIX 1
KAaueCTBEHHBIX 3a/1a4 I10 TeEME
"KIIJI anekTpoycTaHOBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0IEHNE.

I10 ITPOT'PAMME

bubnunorexa LIOK

%8 Ha60p%T0p HEIC PAOOTEI 11O " : 1 https://m.edso0.ru/ff0c2¢52
Kypcy "CBETOBBIC SIBICHUS
[ToBTOpenue, o6o0IeHNE.

99 Pabora ¢ TekcTamu 1o Teme 1 bubnunorexa LIOK
"3aKOHBI COXpPAHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, 0600IIEHHE.

10 Pa(?(TTf CHTIZKCTaMHHlIIOerMe 1 bubnnorexa [IOK

0 https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOIHBI"

IToBTOpEeHne, 0600IIICHHE.
10 Pa60T: c TeKCTaMI/IH:Io TEME 1 bubnnorexa [IOK
1 " " https://m.edsoo.ru/ff0c3044
CBeTOBBIE SIBIICHUS
[ToBTOpeHME, 0000IIEHNE.

10 Pabora ¢ TekcTamu o Teme 1

2 "KBaHToBas u anepHas
¢uzuka"

BIIIEE KOJIMYECTBO HACOB
OBbI1] O CTBO CcO 102 97



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

7 KJIACC

Koanposepsiemorope3yjibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATbU3YUCHHBICIIOHATH A

1.2

pas3indaTrhb SABJICHHUA IO OINHMCAHHUIO HMX XAPAKTCPHBIX
CBOMCTB UM Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX

JaHHOE (PU3UYECKOE SIBICHUE

1.3

1.4

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHUX
ABJICHUA B OKpY)KaloLIeM MHpEe, B TOM 4YHCIe
¢usznueckue SABJIEHUS B INPUPOJE, IPU 3TOM
NEePeBOJIUTh TPAKTHUYECKYI0 3aJadyy B YyueOHyIo,
BBIIETISITh  CYILIECTBEHHbIE CBOMCTBA  (IIPU3HAKH)

(bu3HYECKUX SIBICHUN

OIKCHIBATh M3YUYEHHBIE CBOICTBA Tel U (hU3MUYECKHE
ABJICHUS, MCIONB3Yysl (PU3MUECKHE BEIMUYUHBI, MpU
ONHCAaHUM MPAaBWIBHO TPAKTOBaTh  (hu3MUECKHii
CMBICT MCHOJIb3YEMbIX BEJIIMYMH, UX O0O3HAUYEHUS U
eIMHULIBI (PU3UUECKUX BETMYMH, HAXOIUTh (POPMYIIBL,
CBA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIMYUHY C
JPYTUMH BEIMYMHAMH, CTPOUTH IPa(hUKU U3YUEHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapakTepu3oBaTh  CBOWcTBAa  Tel,  (u3Hyeckue
SIBJIGHUS U TIPOIIECCHI, UCTIONb3YsI U3yUEHHbIE 3aKOHBI,
IPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA

M 3aIMCBIBATh €0 MaTEMAaTHYCCKOC BhIPAKCHUEC

1.6

OOBICHATH (U3MYECKUE SIBJICHHUS, TIPOIECCH U
CBOMCTBA T€J, B TOM YHCIIE€ U B KOHTEKCTE CUTyalUl

MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH




1.7

1.8

1.9

1.10

MPUYUHHO-CIICCTBEHHBIE CBSI3H, CTPOUTH
00bsicHeHHE U3 1 — 2 TOTMYECKHX MIaroB C OIMOPOM Ha
1 — 2 u3y4yeHHBIX CBOMCTBAa (IM3UYECKHUX SBIICHHIA,

(1)I/I3I/I‘ICCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

pemath pacu€THble 3agaud B 1 — 2 jeilcTBus,
UCTIONB3Ysl 3aKOHBI ¥ (DOPMYJIBI, CBS3BIBAIOIINE
(du3UYEeCKre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/lauyd 3alUChIBATh KPATKOE YCIIOBHE, MOJICTABIIATH
(¢u3uYecCKue BEIWYUHBI B (POPMYJIBI U TMPOBOJUTH
pacuéThl, HaXOJIUTh CIIPaBOYHbBIC JIaHHEIE,
HEOOXOAMMBIC ISl pEIICHHs 3ajad, OICHUBATH
peanucTUYHOCTh IIOJIyYEHHOMN ¢buznveckoit

BCINYHHBI

paciio3HaBaThb HpO6H€MbI, KOTOpPBIC MOXXHO PCUIUTHb

npu mnomMomu (1)I/I3I/I‘-ICCKI/IX METOOOB, B OIIMCaHUH

UCCIIEI0BaHUS BBIJICNIATh poBepseMoe
IIPEATIOI0KEHHE (runoresy), pasinuyaTh 51
UHTEPIPETUPOBATH MOJTyYeHHBIH pe3yJbTar,

HaxXoauThb OILIINOKH B XO0A€ OIlbITa, A€jIaTh BBIBOABI I1O

€ro pe3yJjibTatamMm

IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3NUECKUX
ABJIGHUM  WIUM  (PU3MYECKMX  CBOWCTB  Tell:
dbopMyIMpoBaTE  IpOBEpsSEMbIE  MPEANIOJIOKEHUS,
cobupaTth YCTaHOBKY u3 IIPEIIIOKEHHOTO
0o0OpyJIOBaHHUs,  3alUCBIBaTh ~ XOJ  OMNbITa H

(dbopMyIIHpOBaTh BHIBOJIBI

BBITIOJHATh NPSAMBbIE U3MEPEHUS C HCIOJb30BAHUEM
AQHAJIOTOBBIX M LU(QPOBBIX MPHOOPOB, 3aMHUCHIBATH
nokasaHus  npuOOpoB ¢ y4yéroM  3aJaHHOMN

a0COTIOTHON MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTH  HUCCIEAOBAHHE 3aBUCUMOCTH  OJIHOU
buznueckoit BEJIUYNHBI OT JIpyrou c
HCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHHH, yYaCTBOBATH B
TUTAHUPOBAHUHM Y4YeOHOTO HCCIENOBaHUS, COOMpaTh

YCTaHOBKY H BBITIOJIHATH HU3MCPCHUA, (W1 (914%




1.12

1.13

MPEJIOKEHHOMY TUTaHy, (PUKCHUPOBATH pPE3yIbTAThI
MOJYYCHHOH 3aBUCHMOCTU (DU3MYECKHX BEIWYHH B
BUJIE TIPEIJIOKEHHBIX TaOMUIl U TpapuKOB, IENaTh

BBIBOJbI 110 pE3yJibTaTaM HUCCIICAOBAHUA

MPOBOAWTH KOCBEHHbIE H3MEpeHUs (HU3HMUECKUX
BEJIMYMH, CIeAys NPEIJIOKEHHON WMHCTPYKLHU: MpU
BBIITOJIHCHUH MU3MEPEHU coOupathb
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBIYMCIATH

3HAYCHHE HCKOMOM BEJTMYNHEI

CO6.]'IIOI[aTI> InpaBuJia TCXHHUKHU 0e30macHOCTH Ipu

pabote ¢ 1a00paTOpHEIM 000PYIOBAaHHEM

1.14

yKa3blBaTh NPUHLUIBI  JEHCTBUS NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB, XapaKTepU30BaTh
OPUHIUNBL  JIEHCTBHS HW3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOMCTB C IOMOILBI0 UX ONMCAHUA,
UCIIONIb3YSl 3HAHHMA O CBOMCTBAX  (PU3MUECKUX
ABJICHUA M HE0oOXoauMmble (U3NYECKUE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

1.16

OPUBOANUTE MpPUMEPHl (HAXOIUTHh HMH(OpPMALUIO O
npuMepax) MIPAKTUYECKOTr0 HCIIOJIb30BAHUS
¢u3nueckux 3HAHWNH B TOBCEJIHEBHOM XU3HHU Ui
oOecrieueHHss 0€30MacHOCTH TpU  OOpalleHuH C
npubopaMu M TEXHHYECKMMH  YCTpoOicTBamu,
COXpaHEHHS 3JIOpOBbS M  COOJIOJCHUS  HOPM

HKOJIOTUYECKOTO MOBEJEHUS B OKpY>KaroUIeH cpeie

OCYILECTBIIATh OTOOP HMCTOYHUKOB HH(OpManuu B
cetu MHTepHET B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM ~ 3aIIPOCOM, Ha OCHOBE MMEIOIIMNXCS
3HAaHUU U MYTEM CPaBHEHUS Pa3IMUYHBIX UCTOYHHKOB
BBIJICNIATE  MH(POPMALMIO,  KOTOpass  sIBIIsETCS

IIPOTUBOPEYNBOM U MOXKET OBITH HEJOCTOBEPHOI

1.17

MCIIOJIb30BaTh MPH BBIOJHEHUU Y4YEOHBIX 3aJaHui
HAYYHONOIYJISIDHYIO ~ JIUTEpaTypy  (U3UYECKOro
coJiep’KaHusl, CIIPaBOYHbIE MaTepHaJIbl, PECYPChI CETU

I/IHTCpHCT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHU




1.18

TEKCTa, NpeoOpa3oBaHMsl HHPOPMALUU U3 OIHOMH

3HAKOBOW CHUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIC KpaTKHWE IHCbMEHHBIC U
YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
uHpopManuu (U3HYECKOTO COJCPKAHUSA, B TOM
qpclie IMyOJIMYHO JeNiaTh KpaTKhe COOOIIEHUs o
pe3yJibTaTax MPOEKTOB MM YYCOHBIX HCCIICTOBAHUIM,
OpH  OSTOM TPaMOTHO HWCIIONB30BaTh H3YYCHHBIN
MOHSATHHHBIN armapar Kypca (U3UKH, COIPOBOXK/IATH

BBICTYIUICHHE IIPE3CHTALUEN

1.19

npu BBITIOTHEHUH y4eOHBIX MPOEKTOB 171
UCCJIEIOBAHUM pactpenessiTh 00sS3aHHOCTH B TPYIIIe
B COOTBETCTBMHM C IIOCTaBJICHHBIMH 3ajladaMH,
CJIEAUTh 3a  BBINIOJHEGHUWEM IIJJaHa  JICHCTBHH,
aJleKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJag B
JeSITEeILHOCTD IPYIIIBL, BBICTPaHBaTh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE,  yYHUTHIBAs

MHCHHUC OKPYKAOIINUX

8 KVIACC

KonnpOBepﬂeMorope3y.ﬂbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOH IPOrpaMMBbI
OCHOBHOTIO 0011ero 00pa3oBaHus

11

HUCITIOJIB30BaTbIIOHATHUSA

1.2

1.3

pa3inyaTh SBJICHHS 110 ONHMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX

JaHHOC (I)I/I3I/I‘{CCKOC SIBJICHUC

pacrio3HaBaTh NPOSIBICHUE W3YYEHHBIX (DU3MYECKHX
SBJIGHUH B OKpYKalolEeM MHpE, B TOM 4YHUCIE
¢usnueckue SBJICHHUS B IPHUPOJE, TMPH 3TOM
MEepPEeBOJUTh MPAKTUYECKYIO0 3ajady B Y4eOHYyIO,
BBIJICJIATh  CYIIECTBEHHBIE CBOMCTBAa (TPU3HAKN)

(bUBUYECKUX SIBJICHUHN

1.4

OMKCHIBATh M3yUEHHbIE CBOWCTBA Tel U (U3NUYECKUE




SIBIICHUS, WCIONB3Yysl (DU3MYECKHE BEIHYUHBI, TPU
ONMHMCAHUM TMPABWIBHO TPAKTOBaTh (U3MUYECKUN
CMBICTT UCTOJB3YEMBIX BEIMYWH, OOO3HAYCHUS U
€IMHULIBI PU3NYECKUX BETMYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBANOIINE JaHHYI0 (DH3UYECKYI0 BEIUYUHY C
JIPYTUMH BEIMUYMHAMU, CTPOUTH I'padrKU U3y4EHHBIX

3aBUCUMOCTEH (PU3MYECKUX BETUIUH

1.5

1.6

1.7

XapakTepu30BaTh  CBOWCTBA  Tel,  (hu3MUecKue
SBJICHUS U IPOLIECCHI, UCIIOJIb3YS U3YUECHHBIE 3aKOHBI,
IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA

H 3aIllUCBhIBATh €0 MATEMATHYCCKOC BbIPAXKCHHUC

00BICHATH (PU3MYECKHUE MPOIECChl U CBOWCTBA TEJ, B
TOM YHCI€ W B KOHTEKCTE CHUTyaldd MPAaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa: BBISIBJIATH MPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHE U3 1 — 2
JOTMYECKMX IIaroB ¢ mnoMmompr 1 — 2
M3yYEHHBIXCBONCTBA(DU3MUECKUXABIICHHH,

(1)I/ISI/I‘ICCKI/IX3 AKOHAWJIN3aKOHOMCPHOCTHU

pemiatb pacy€THble 3a7ayd B 2 — 3 JI€WCTBHUA,
WCIIONIB3Ysl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
dbuznyecKre BEIUYNHBI: HA OCHOBE aHaIN3a yCJIOBH
3a/lauyd  3alKiChIBaTh KPaTKOE YCIOBUE, BBISBIATH
HEJOCTAaTOK JaHHBIX JJIs PEIICHUs 3a7a4i, BHIOUPATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE JIJIsl €€ PEIICHMUS,
MPOBOJIUTHh pacy€Tbl W CpPaBHUBATh IOJYYEHHOE
3HaueHue (U3NYECKON BEIUYMHBI C H3BECTHBHIMU

JaHHBIMHA

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIINUTh
Opd TOMOIIM  (PU3MUYECKMX METO/I0B, HCHOJb3Y
ONMCAHHUE WCCIEAOBAHUSA, BBIICNIATH IPOBEpsieMOe
IIPEII0JIOKEHNE, OLIEHUBATh IIPABUJIBHOCTD MOpPSAKA

MMPOBEACHUA UCCIICA0BaHMA, ACJIaTh BBIBOABI

1.9

MPOBOJIUTH OMBITHI IO HAOMIOAEHUI0 (U3HUECKUX
SIBJIEHUH U buznuecKux CBOMCTB TEIT:

dbopMynupoBaTh  MPOBEPSIEMBIE  ITPEANOIOKECHHUS,




cobupaTth YCTaHOBKY u3 MPEAJI0AKEHHOTO
0o00OpyZOBaHUsA,  ONUCHIBATH  XOJ  OMNbITAa U

(bopMyIIUPOBATH BBIBOJIBI

1.10

111

BBIIIOJIHATH NPAMBIE U3MEPEHHUs C HCIOJIb30BAHUEM
aQHAJIOTOBBIX NPUOOPOB U JIaTYUKOB (U3UUECKUX
BEIIMYUH, CpPAaBHMBATh pE3yJbTaTbl M3MEPEHUN C

y4€TOM 33JaHHOM a0COJIFOTHON MOrPEUTHOCTH

MIPOBOJIUTH  MCCIIEJOBAHUE 3aBUCHMOCTH  OIHOU
busnueckoit BEJIUYNHBI oT JIpyrou c
WCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUM: IJIaHUPOBATH
UCCIJICJIOBAaHKE, COOMPATh YCTAHOBKY M BBIOJHATH
U3MEpPEHMs,  Clenys  NPEeAIOKEHHOMY  IUIaHy,
(UKCUPOBATH PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH
B BuJe Tabmui U TpaduKOB, AeNaTh BBIBOJBI II0

pe3yJibTaTaM HCCle0BaHUs

1.12

IPOBOJIUTH KOCBEHHBIE H3MEPEHUsT (UINIECKUX
BEIMYMH: IUIAHUPOBaTb  U3MEpEHHs, CcoOHupaThb
AKCIEPUMEHTAIbHYIO YCTaHOBKY, cuenys
MIPEJI0KEHHOW MHCTPYKLUHU, U BBIYUCIATh 3HAUECHUE

BCJIMYNHBI

1.13

C06.]'IIOI[aTL IpaBHJIa TEXHUKU 0e30IMacHOCTH npu

pabote ¢ 1abopaTopHBIM 000PYI0OBaHUEM

1.14

XapaKTepU30BaTh TPHHIIUIEI JIEHCTBUS HW3YYCHHBIX
nprOOPOB U TEXHHUUECKUX YCTPOUCTB C OMOPOM Ha HX
OMWCAHUS, HWCIOJB3YsS 3HAHUS O  CBOMCTBAx
buznyecKkux SBICHUM M HEOOXOIUMbIe (PU3UYECKHE

3aKOHOMEPHOCTHU

1.15

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M
U3MEpUTENIbHBIE ~ MpPUOOPHI O  CXeMaM |
CXEMaTU4YHBIM  PHUCYHKaM, COCTaBIIATb  CXEMBI
JNEKTPUYECKUX LeNed ¢ IOCIEAOBATEIbHBIM U
MapaJUIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3iudast
YCIIOBHbIE O0O03HAYEHUSI DJIEMEHTOB JJIEKTPUUYECKUX

nerneu

1.16

MPUBOAUTH TNPUMEPHl (HAXOIUTh WH(OOPMAIUIO O




1.17

pUMepax) MPAKTUYECKOTO UCTIOIb30BAHUS
(Gu3MYeCKUX 3HAHWH B TOBCEJHEBHOW >KHU3HU JUIS
oOecrieyeHnss 0€30MAaCHOCTH TIpU  OOpalleHHH C
npubopaMu M TEXHHYECKUMH  YCTPOHCTBaMH,
COXpaHEHHS 3JI0pOBbS M  COOJIOACHUS  HOPM

9KOJOTHYECKOI'O ITIOBCACHUS B Oprn(anmeﬁ cpeae

OCYUIECTBIISITh TMOUCK HHpOpMAUK  (HU3HNUECKOTO
cojepxkanuss B ceru VHTepHeT, Ha OCHOBE
UMEIOLMXCAd  3HAHUM W TyTéM  CpaBHEHUs
JTIOTIOJTHATEITbHBIX HMCTOYHHKOB BBIJICTISTH
uH(pOpMaLIMIO0, KOTOpas SBISETCS MPOTHBOPEUYUBON

WJIM MOKET OBITh HEIOCTOBEPHOM

1.18

1.19

1.20

MCIIOJIb30BaTh IPU BBIIIOJHEHUU YYEOHBIX 3aJaHuil
HAY4YHO-TIONYJISIPHYIO  JIUTEpaTypy  (HU3UYECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTEpPHUAJIbl, PECYPCHI CETU
WuTepHeT; BnageTh NpUEMAMHM KOHCIEKTUPOBAHUS
TEKCTa, TMpeoOpa3oBaHMss WHPOPMALUU W3 OIHOMH

3HaKOBOM CUCTEMBI B APYTryro

co3faBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpaTKue
YCTHBIE CcOO0OIIeHus, 0000mmas uHdopmaIuoo u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEPKaHUs,
B TOM 4YHUCIIC HY6J'II/I‘-IHO OpCACTABIATE PE3YJIbTATHI
MPOEKTHON WIIM HUCCIIENOBATEIbCKON JEITeTbHOCTH,
npu 9STOM TIpPaMOTHO HCIOJb30BATH H3y‘~IeHHBII>i
MOHATUIMHBIN anmapar Kypca (U3UKH, COMTPOBOXKIATH

BBICTYIIJICHUC npe3eHTauHeI71

npu BBIIOJIHCHUH Y4EeOHBIX MIPOEKTOB u
HCCIICTOBaHUM bU3UIECKUX MPOIECCOB
pacrpenensTh 00s13aHHOCTH B rpynme B
COOTBETCTBHM C IIOCTaBJICHHBIMH 3aJadaMU, CICINTH
3a BBINIOJIHEHUEM IUTaHa ACHCTBUN U KOPPEKTUPOBATH
ero, aJeKBaTHO OILIEHWBAaTh COOCTBEHHLIH BKJIad B
JIeSITeIIbHOCTD TPYyIIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHE,  MPOSBIISA

TOTOBHOCTH pa3pCulaTb KOH(bHHKTLI




9 KVIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI
KonnposepsiemoropesyJbtara OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA

1.1 KCIIOJIb30BAaTbU3YYEHHBIETTOHATHS

pasnuyaTh SBJICHUS] MO OMHMCAHUIO UX XapaKTEPHBIX
1.2 CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX

JTaHHOE (PU3HUECKOE SIBIICHUE

pacro3HaBaTh IMPOSBICHUE H3YyUYEHHBIX (PUINYECKUX
ABJICHUH B OKpY)KaloIlEM MHpE, B TOM 4YHUCIE
13 dbusznueckue SABIEHUS B MPUPOJE, NPU ITOM
' NEPEeBOIUTh TPAKTHYECKYIO 3aJady B y4eOHYIO,
BBIICTISITh  CYIECTBEHHBIE CBOMCTBA  (IIPU3HAKU)

(bu3HYEeCKUX SIBJICHUN

OIMCHIBATh M3YYCHHBIC CBOMCTBA Tel U (hHU3HUYECKHE
SBJICHUS, MCIOJB3Ys (PU3NYECKHE BEIUYMHBI, IPH
ONMCAaHWHM TPABWIBHO TPAKTOBaTh  (hU3MUECKUIA
14 CMBICJI HUCHOJb3YEMBIX BEJIUYMH, OOO03HAUEHUS M
' €IMHULIBI PU3NYECKUX BETMYHH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (DU3UYECKYIO BEIUYHHY C

JpYTMMH BEIMUYUHAMU, CTPOUTH I'paUKU U3y4EHHBIX

3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHH

XapakTepu3oBaTb  CBOWcTBAa  Ted,  (huzHyeckue
e SBJICHUS U TIPOLIECCHI, UCTIONb3YsI U3yUEHHBIE 3aKOHBI,
IPU ATOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA

H 3aIMCbIBATh €0 MAaTEMATUYCCKOC BBIPAKCHUC

O00BSACHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA Tel, B
TOM 4YHCJI€ W B KOHTEKCTE CHUTYalUil NPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHYUHHO-
1.6 CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2 — 3
JIOTHYECKAUX  IIaroB ¢ Iomompew 2 — 3
U3yYEHHBIXCBONCTBA(DU3MUECKUXABICHUH,

(1)I/I3I/I'-ICCKI/IX3 AKOHAMJIN3aKOHOMCPHOCTH

1.7 pematb pacu€THble 3ajaud  (OMMparoliuecss Ha




1.8

1.9

1.10

cucrteMy u3 2 — 3 ypaBHEHHII), UCIIONB3YS 3aKOHBI U
dbopMyiibl, cBs3bIBaIONINE (PU3UUECKIE BETMUMHBI: Ha
OCHOBE aHaju3a YCJIOBUSA 33Jaud  3alMChIBaTh
KpaTKOE€ YCIIOBHE, BBISBIATH HEIOCTAIOIINE WU
M30BITOYHBIE TAHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIE IJI PELICHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYCHUS

bu3nYecKoil BeTMYMHBI

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PELIUTh
Opy [OMOIIM (U3MYECKUX METO/OB, HCHOJb3Ys
OIMCAHUE HCCICNOBAHMs, BBIIEIATE IPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHUBATh IPaBWIBHOCTH IOpsIKa
IIPOBEICHNUS  MCCIECNOBaHUSA,  J€larb  BBIBOJBL,
UHTEPIPETHPOBATh  PE3yJdbTaThl  HAOMIOACHHHA U

OIIBITOB

MPOBOANUTH OMNBITHI MO HAONIOJECHUIO (PU3NUECKHUX
SABICHUA WM (U3UYECKUX  CBOHCTB  Tei:
CaMOCTOSITENILHO coOuparb YCTaHOBKY u3
M30BITOYHOTO HA0Opa 000PYIOBAHMS, ONUCHIBATH XO/I

OTIBITA U €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBO/IBI

MPOBOANWTH TMPH HEOOXOJUMOCTH CEPHUI0 TMPSMBIX
HU3MEpECHHUIA, OmpeNeNisisi ~ CpeJAHee  3HAueHHe
u3MepsieMoil  BenuuuHbl ((POKyCcHOE paccTosHUE
coOuparoIeil JIMH3bI), 000CHOBBIBATH BHIOOP criocoda

U3MepeHus (U3MEPUTENIBHOTO Mprdopa)

1.11

IIPOBOAUTH UCCIIEJOBaHNE 3aBHUCUMOCTEMN
(¢U3MUeCKUX BEIMYMH C HCMHOJb30BAHUEM MPSIMBIX
U3MEpEeHUi: IUTAHUPOBATh UCClIeIoOBaHue,
CaMOCTOSITENIFHO cOOMpPaTh yCTaHOBKY, (DUKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TaOMUIMIpadUKOB, AeTaTh BBHIBOJIBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MNPOBOAWUTE KOCBCHHBIC H3MCPCHUSA CI)I/ISI/I'-IGCKI/IX
BCJIMYHH: IJIaHUPOBATDb HU3MCPCHHUA, CO6I/IpaTL

SKCIICPUMCHTAJIBHYTO YCTaHOBKY n BBIITOJIHATH




1.13

U3MEpPEHHUs], Clenysd MPEIJIOKEHHOW HHCTPYKUUH,
BBIYHUCIIATh 3HAYEHUE BEIUYMHBI U AHAIM3UPOBATH
MOJYyYEHHBbIE pe3yJIbTaThl € Y4YETOM  3aJaHHOU

MOTPEIIHOCTH U3MEpPEHUt

CO6J'IIOI[aTB IpaBujia TCXHUKHU 0e30macHOCTH Ipu

pabote ¢ 1abopaTopHBIM 000PYIOBAaHHEM

1.14

paznuyaTh ~ OCHOBHBIE€  MPU3HAKA  HM3YyUYECHHBIX
dbusznueckux  MoJeNnel:  MarepualbHas — TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOYEYHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb

aToMa, HYKJIOHHAas MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh NPHUHIIUIBI JIEHCTBUS W3YYCHHBIX
npUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI Ha UX
ONKCAHUS, HWCIOJB3YsS 3HAHUS O  CBOMCTBAxX
(U3UYECKUX SIBJICHHA W HEOOXOauMbIe (DU3UUYCCKHE

3aKOHOMEPHOCTHU

1.16

1.17

1.18

UCIIOJIB30BaTh CXEMbl W CXEMaTHYHBIC PUCYHKH
HN3YYCHHBIX TEXHUYCCKUX YCTpOI\/JICTB,
W3MEPUTENbHBIX MPHUOOPOB U  TEXHOJIOTHYECKHX
MPOIIECCOB TPU  PEIIEHUH Y4eOHO-TIPAKTHYECKUX
3a]a4, ONTHUYECKHUE CXEMbl s  MOCTPOSHUs
M300paXeHU B TUIOCKOM 3€pKajie M CcOoOMparomen

JIMH3C

OPUBOANUTE MpPUMEPHl (HAXOIUTHh HH(OpPMALUIO O
npuMepax) MIPAKTUYECKOT O HCIIOJIb30BAHUS
¢u3nueckux 3HAHWNA B TOBCEJAHEBHOW >KU3HU JUIS
oOecrieueHHss 0€30MacHOCTH TpH  OOpalleHuH C
npubopaMu M TEXHHYECKHMH  YCTpOMcTBamH,
COXpaHEHHS 3JIOPOBbSI M  COOJIOJCHUS  HOPM

HKOJIOTUYECKOTO MOBEJEHUS B OKpY Karollel cpefe

OCYIIECTBIISATh TMOUCK HHPOpMAIUN (HU3HUECKOTO
colepx)aHus B ceTh VIHTEpHET, CaMOCTOSTEIHHO
dbopMynupysT TOMCKOBBIA 3ampoc, HAXOAUTh IyTH
ompeeeHus JIOCTOBEPHOCTH MOJTyYEeHHOM

I/IH(I)OpMaI_II/II/I Ha OCHOBE€ HMEIOIIMXCI 3HAaHUU U




JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

1.20

1.21

HCIIOJIB30BAaTh IIPU BBIIIOJIHCHUA y‘-Ie6HBIX 3a[[aHI/II71
HAay4YHO-TIONMYJIIPHYIO ~ JIUTEpaTypy  (usuueckoro
COZICPIKaHHMs, CIIPABOYHBIC MaTEPUAIIBI, PECYPChHI CETH
WuTepHeT; Biageth NpHEMaMH KOHCIIEKTUPOBAHHS
TEKCTa, NpeoOpa3oBaHHss HHPOPMALUU U3 OIHOMH

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE ITMCBMEHHbBIE M YCTHBIC
COOOIIeHNs Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX
UCTOYHUKOB (DU3NYECKOIO COZAEp)KaHUs, IyOJIUYHO
NPEJICTaBIsATh  PE3yJbTaThl  MPOEKTHOW WU
UCCJIEOBATEIbCKON  ACSATEIBHOCTH, IPH  3TOM
IPaMOTHO HCIIOJIB30BaTh W3YYEHHBIM IOHATUIHBIN
anmapar  M3y4aeMoro  pasgena  (QU3MKU U
COMPOBOXKAAaTh  BBICTYIJICHHE  IpEe3eHTalued ¢

y‘{éTOM 0COOEHHOCTEN ayJUTOpHUU CBEPCTHUKOB

npu BBIITOJITHEHHH y4eOHBIX MPOEKTOB n
HCCIICTOBaHUM buznuecKux MPOLECCOB
pacrpenensTh 00s13aHHOCTH B rpymnme B
COOTBETCTBHUM C IIOCTaBJICHHBEIMH 3aJadaMU, CICIUTH
3a BBINIOJIHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH
ero, ajJeKBaTHO OILICHUBAaTh COOCTBCHHBIM BKJIAJ B
JIeSITeIIbHOCTD TpYyIIIbI, BBICTPANBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE,  MPOSBISA

TFOTOBHOCTBH pa3pCulaTb KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koapasnaen
a

Komynemenr
a

IIpoBepsieMmbIedIeMEHTHICOIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

11

@uszuka — Hayka O NpUpOAE. SIBIEHUS NPUPOIBIL.
dusnyeckue SABICHMUS: MEXAHUYECKHE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CB€CTOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuuHbl. M3MmepeHue (uzHUECKUX
BenuunH. ®usnyeckue mnpubopsl. I[lorpemHocTs

U3MepeHnuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAY4YHBI METO] IIO3HAHMSI: HAaONIO/IEHNUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIIBMIKEHUE TUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bE€Ma KUJIKOCTU U TBEPIOTO
Tena.

#HH##Par###OnpeneneHue pa3MepoB MallbIX Tell.
###Par#Ht#13mepenne TemmepaTypsl MpPH  TTOMOIIU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoeHne BelecTBa: aTOMBI M MOJEKYJIBI,
ux pasMepbl. ONBITHI, JOKa3bIBAIOIIME TUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par###]lpmkenne  vacturr  BemectBa.  CBs3b
CKOPOCTH JBIDKCHHS YAaCTHII C TEMIIepaTypou.

BbpoyHnoBckoenBuxenue, nupdysus

2.3

B3aHMOﬂeﬁCTBHe JaCTHIL BEIICCTBA: IPUTAXKCHUC U

OTTAJIKMBAaHHC




H#HPar###ArperaTHsle COCTOSIHUS BEILIECTBA:

CTPOCHHE rasos, KHJIKOCTEMN u TBEPIBIX
2.4 (KkpucTauIMyecKkux) Tel.  B3auMocBsizb — Mexay
CBOMCTBAMM  BEIICCTB B  Pa3HBIX  arperarHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTHArPETaTHBIXCOCTOSTHUIMBO,TBI
[TpakTuyeckue pabOTHI:
#H##Par###0nenka 1uaMeTpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM Gotorpaduit).
2.6 #HHHPar###ONeITEl 110 HAOMIONEHUIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHPar#H#0OnbITel 10 OOHAPYKEHHUIO JCHCTBHS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBM)KEHUE
#H#Par###Cxopocts.  CpenHsst  CKOPOCTh  TIPHU
3.2 HEPAaBHOMEPHOM JIBM)KEHHHU. Pacuér myTu M BpeMeHu
JBUKECHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicteue
3.3 TeJ KaK NPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
MaccakakMepanHepTHOCTUTENA
34 ###Par##1InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aMOAECUCTBHUS TEN
38 Cuna ynpyrocty u 3akoH ['yka. M3mepenue cuisl ¢
' MOMOIIbIO JMHAMOMETpA
37 H#H#Par###IBnenue tarorenus u cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Becrena. HeBecomocts
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 HHHPar###CrnoxxeHue cuil, HapaBICHHBIX 10 OHOMN
' npsMoil. PaBHOAEMCTBYOIIAsICHIT
3.10 [TpakTueckue paboThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOIO
aBToMoOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHA Opycka WM IIapuka 110
HAKJIOHHOM IulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITBL,  JEMOHCTPHUpYHOILUE
3aBUCUMOCTH PacTsDKEHUS (edopManun) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIBI TPEHUS CKOJIBKEHMSI OT BeEca Tela

M XapakTepa COIMPHUKACAIOIINXCS HOBCpXHOCTeﬁ

dusnueckue SIBIICHUS B IpHUPOAC: IIPUMEPLI IBUKCHHA C

3.11 pa3IMYHBIMM CKOPOCTSMH B JKMBOM M HEXKHBOU
IIPUPOZAE, NEHUCTBUE CUJIbI TPEHNUS B IPUPOJIE U TEXHUKE
3.12 TexHnYecKneycTpoucTBa: JUHAMOMETD, MOAIUIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B
41 HaBnenue TBEpmoro tena. CriocoObl yMEHbIIEHUS U
' YBEJIMUEHUS NABJICHUS
49 [JlaBneHne ra3a. 3aBHCHMMOCTb JaBIEHHMS rasa oOT
' 00BEMa, TeMIeparypbl
43 [lepenaya naBieHus TBEPABIMHU TeJIaMH, KHJIKOCTIMU
' u razamu. 3akoHllackans. [THeBMaTHUEeCKHEMAILINHEBI
3aBUCUMOCTh  JIaBJICHUS KMJIKOCTH OT TJyOUHBI.
4.4 [MuapocraTudeckuit napajiokc. CooOmaromuecs
cocyabl. ['mapaBnnueckre MeEXaHU3MBI
Atmocepa 3emnnm U atMoc(epHOe  JIaBJIEHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJIOYKHU
4.5 3emuu. OnpiT Toppuuemnnu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi
A6 W3mepenune armocdepHoro aasneHus. [Ipubops ans
' U3MepeHus: aTMOC(epHOro 1aBiIeHUs
JleficTBHe KUAKOCTH U ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apxuMmenoBa) cuiia. 3aKOH

Apxumena




4.8

[InmaBanueren. Bo3ayxoriaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
00béMa TOTpY)KEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIICH CUJIIbI, JEUCTBYIOIIEH
Ha TeJo, IOrpykéHHoe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CUJIBL,
JICUCTBYIOIIECH HA TEIO B MKUIKOCTH, OT MacChl TeJa.
OnbITHI, JIEMOHCTPHPYIOLINE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHUJIbI, JEHUCTBYIOIIEW Ha TEIO B
KUAKOCTU, OT O00BbEMA MOTrPYKEHHOH B IKUAKOCTH
YyacTH Tela W OT  IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanneapeoMeTpamsiInKkOHCTPYUPOBAHHUEIIO

JIKA U ONPEAEIEHUECETPY30HOABEMHOCTH

4.10

du3nyeckue SABJICHUA B mpupoac: BIIMSIHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHus3mMm,

TUTABaHKE PHIO

411

Texnudeckue ycTpoiicTBa: COOOLIAIONIMECS COCY.BL,
YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKHI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuveckaspabora

5.2 MexaHn4ecKassMOITHOCTh

53 [IpocThie MexaHM3MBI: pbIUar, OJIOK, HaKJIOHHAsS

' m10ckocTh. [IpaBuiiopaBHOBeCUsIppIUara

5.4 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koaddunuent

5.5 MOJIE3HOTO JEeNUCTBUA MEXaHU3MOB.
[IpocTrieMexaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckassneprus

58 [TonHas mexanwdeckasi YHeprus. 3aKOH U3MECHEHHS U

COXPAaHCHUSA MEXaHH4YECKOH SHEpPIrUun




[TpakTuyeckue paboOTHI:
#H##Par###Onpeneneaue pabOThl CUJIBI TPEHHSI TIPH
5 g pPaBHOMEPHOM JIBJKEHUHU Te€ja IO TOPU30HTaJIbHOU
' noBepxHocTu. MccnenoBanue yCIOBUH paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.
W3ydeHue 3aKoHa COXpaHEHHs] MEXaHUYECKON YHEPIUU
dusznyeckue SBIECHUS B MPHUPOJAE: pblUaru B Teje
5.10
4eJ0BeKa
TexHuueckue yCTpPOMCTBA: pblYar, NOABWKHBIA U
511 HENOABIKHBIA  OJOKM, HAKJIOHHAsg  IUIOCKOCTb,
IIPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Koapaznena KomsaemenTa IIpoBepsiembledieMeHTHICOIEPKAHUS
TEIJIOBBIE ABJIEHU S
OcHoBHbIE M0JIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu CTpOEHMs BellecTBa. Macca
6.1 U pasMepbl MOJeKyJ. ONbIThl, NOATBEPKAAOIINE
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHOKUHETHUECKON
TEeopuun
Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTossHMM  BewecTBa.  Kpucramimdyeckue u
amop¢HbleTena
6
OObscHEeHHE CBOMCTB ra3oB, KUIKOCTEH U TBEPIBIX
6.3 Tel Ha OCHOBE TIOJIOKECHUN
MOJIEKYJISIPHOKUHETUYECKOW TEOPUU
6.4 CMaunBaHUE W KaNWUISIPHBICSIBICHUS
6.5 TemoBoepacminpeHue U cxaTue
66 Temneparypa. CBa3b TeMmepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennsst  sHeprus.  CnocoObl  M3MEHEHUs

BHYTpEHHEH SHEpPTrUH: Teruionepeaya u




COBEpILICHHE PAOOTHI

68 Bunbt TeIUIoNepe1adn: TEIJIONPOBOHOCTbD,
' KOHBEKIIHSI, U3ITyUYeHUE
KonnuecTtBo TemiaoTel. YaenbHas TEMIO0EMKOCTh
6.9
BeIllECTBA
TemnooOMeH U TemyioBoe paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHnve u oOTBepAeBaHUE KPUCTATMYECKUX
' BEILIECTB. Y IeIbHASTEIIIOTAIIABIICHUS
[Tapoobpa3zoBanue u KoHAeHcauus. Mcmapenue.
6.12 Kunenue. VYpenpHas Termiora mnapooOpa3oBaHHUS.
. 3aBUCHMOCTh TEMIIEPATYPHI KHIICHUS oT
aTMOC(EepHOTro JTaBJICHUS
6.13 BnaxxnocteBO31yX2
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Ipunuuner padoTel TernoBbix aBurarenend KITJ]
6.15 TEIUIOBOT'O JABUTraTesl. TeIIoBbIE OBUTATENIN U
3aIUTa OKPYKAOIIEH CpeIbl
3aKOH COXpaHEHUsS U TMPEBpALllEHUS DSHEPTUU B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue padbOTHI:
#HHPar##H#OnbITel 0 OOHAPYXKEHUIO ACUCTBUS CUII
MOJIEKYJISIPHOTO TIPUTSKESHHSL.
#H#H#Par#H##OnbITEl 110 BBIPAIMBAHUIO KPUCTAJIJIOB
ITIOBAPEHHOM COJIM WIIM caxapa.
6.17 H#HH#Par###ONbITEI O HAONIOJICHUIO  TETIOBOTO

paciIupeHus ra30B, )KUJIKOCTEH U TBEPABIX TEI.
#HH##Par###OnpeneneHue NaBJIeHWs BO3AyXa B
OaJTOHE IITPHUIIA.

H#HH#Par###OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCHMOCTh JIaBJICHHsI BO3AyXa OT ero oonéma u

Harp€BaHHus UK OXJIAXKICHUS.




###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA JKHAKOCTH B
TEPMOMETPUUECKOU TPYOKeE OT TeMIiepaTyphl.
###Par###Habnonenne W3MEHEHUST BHYTPEHHEH
SHEPTrUU TeNa B pe3yJbTaTe TeIUIONepeaaun u
paboThl BHEIITHUX CHIL.

#HPar###cciienoBade  SBJIEHUS TeEIIOOOMeEHaA
[PY CMEIIMBAHUYU XOJIOJHOM U TOPSIYEi BOBI.
#HH#Par####0OnpeneneHue  KOJIUYECTBA  TEIUIOTHI,
MOJIYY€HHOTO BOJIOH MPH TEMJI000MEHE ¢ HarpeThiM
METAJUTMYECCKUM ITUITHHIPOM.
#H##Par#H##Onpenenenue yJIenbHOU TEIUIOEMKOCTH
BEILICCTBA.

#H##Par####lccnenoBanye mpolecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHUTEIBHOU
BIIQYKHOCTH BO3/IyXa.

#HH#Par###Onpenenenue YICIbHOU TETIOTHI

IIJIaBJICHUA JIbAA.

Ousnueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsDKEHHE W KallWUILIPHBIC SIBICHUS B TIPUPOJE,
6.18 KpuUcTaJjiel B mpupoze, usnydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI;

oOpa3oBaHH€e pOChI, TyMaHa, WHesl, CHera.

TexHuueckue ycTpOHCTBA: KaWLISAPbI, HPUMEPHI
UCIIOJIb30BAHUS KpHUCTAJJIOB, KHUJKOCTHBIN
6.10 TEPMOMETP, TaTYUK TEMIEPATYPbl, TEPMOC, CUCTEMA
. OTOIUIEHHUS JOMOB, THTPOMETPBI, IICUXPOMETP,
napoBast ~ TypOMHa,  JBUraTellb  BHYTPEHHETO

CropaHusi.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

Onektpuszamus Teda. JBa poaa DIIEKTPUYECKHUX
7.1
3aps0B

7.2 B3aumoneiictBue 3apsbkeHHBIX Tell. 3akoH Kymona




(SaBI/ICI/IMOCTI: CHJIBI BSaHMOI[GfICTBHH 3aPSKCHHBIX

TCJI OT BCIMYHUHBI 3apsaAa0B MW PACCTOAHHA MEXKIY

TEIaMH)
DIIEKTPUYECKOE noJie. Hanpsoxénnoctb
7.3 anekTpuyeckoro mois. I[lpunuun cyneprno3unuu
NEKTPUYECKUX T0JIEH (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 AIEKTPUICCKUIT 3aps. Crpoenuearoma.
[IpoBOIHMKY M AUDIIEKTPUKHU
7.5 3aKOHCOXpaHEHHIDIIEKTPHUECKOro3apsaa
- DNEeKTpUUECKU TOK. YCIIOBUSL CYIIECTBOBaHUS
' ANEKTPUYECKOTO TOKA. ICTOYHMKUTIOCTOSSHHOTOTOKA
JlelcTBUSL ~ DJIEKTPUYECKOIO0  TOKa  (TEIJIOBOE,
7.7 XMMHYECKOE, MAarHUTHOE). JJIEKTPUYECKUH TOK B
KHUJKOCTAX M razax
- Onektpuueckas uenb. Cuna ToOka. DIJIEKTPUUECKOE
' HaIpsKeHue
29 CornpoTuBieHNE MIPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa 1t yyacTKa [enu
[TocnenoBarensHOe W TapaUieIbHOE COCIUHEHUE
7.11
MIPOBOTHUKOB
PaGora © MOIIHOCTH JIEKTPUYECKOTO  TOKA.
7.12
3akon/xoymns — Jlenna
DNEeKTpUYECKHe enu u noTpedouTenn
7.13 BJIEKTPUYECKON SHEPIUU B OBITY.
KopoTtkoe3zambikanue
[TocrosiHHBIE MAarHuTHL. Bzaumopencreue
7.14
TTOCTOSTHHBIX MarHUTOB
MarnutHoe noje. MarHutHoe moJsie 3eMJIM U €ro
7.15
3HAYEHHE JUTS KU3HU Ha 3eMiie
7.16 OmneiT Opcrena. MarHuTHoOe Mose 3JIEKTPUUECKOTO




TOKa. HpI/IMeHeHI/ICB.HeKTPOMaFHI/ITOB B TCXHHUKC

JlelicTBME MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.

717 DNEeKTpOABUTATEND IMOCTOSHHOTO TOKA.
. Hcnonbs30BaHme JIEKTPOIBUTATENCH B TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE
Oneitel  ®apanes. SIBneHue >3IEKTPOMArHUTHOMN
7.18
unaykuuu. [IpaBunoJlenna
DIEeKTpOTreHepaTop. CnocoObl MOy YEHUS
7.19 IJIEKTPUYCCKON DHEPruu. JICKTPOCTAHIIMM  HaA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OnbITel 1O HAOJMIOJCHHUIO  DJICKTPHU3AIUU  TeI
WHIyKIIMEW U MPU COMPUKOCHOBEHHH.
HccnenoBanue NeiCTBHS JIEKTPUYECKOrO IOJIS Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTHI AJICKTPUUYCCKOMN IICTH
IMOCTOSHHOTO TOKa.
N3mepenue u peryavpoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, HUIYIIETO
4yepe3 pe3UCTOp, OT COMNPOTHBIEHHUS pE3UCTOpa U
7.20 HaIpsDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTh
JIEKTPUUECKOTO CONPOTHUBIEHHUS] MPOBOJHHMKA OT
€ro JJIUHBI, IUIOIIAAM TONEPEYHOTO CEeUeHHs |
MaTtepuana.

[IpoBepka mpaBmiIa CIOXKEHUS HANpPsKEHUN Mpu
IIOCJIEZIOBATEIbHOM COEAUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia Ui CHUJBI  TOKa TIpHU
napajyieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenne paboOThl  DIEKTPUUYECKOTO  TOKA,
UAYLIETo uepe3 pesucrop. Onpenenenne MOIHOCTH

QJICKTPHUYCCKOI'0 TOKa, BBIZCIISIEMON Ha pe3ucTope.




9 KVIACC

UccnegoBanue 3aBUCUMOCTUA CUJIBI TOKA, HUYIIETO
yepe3 JIaMIIO4Ky, OT HampsDKeHHsT Ha  HeEu.
Onpenenenne KIIJ narpeBarensa. Hccienoanue
MarHUTHOTO B3aUMOICHCTBHS MMOCTOSIHHBIX
MAariuToB. Nzyuenue MAarHuTHOTO OIS
MMOCTOSIHHBIX MAarHuTOB MPU WX OOBCAMHCHUH H
pa3aeieHumu. HUccaenosanue IEUCTBUA
9JEKTPUYECKOTO TOKAa Ha MArHUTHYIO CTPEKY.
OMbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI
B3aUMOJCICTBUS KaTyIIKM C TOKOM WU MarHura oT
CWIbl TOKAa W HaNpaBJICHHs TOKA B KaTyIIKe.
N3ydyenue  AedCTBUS  MAarHudTHOrO  MOJIA  HA
MPOBOJIHUK ¢ TOKOM. KOHCTpynpoBaHue u u3ydeHue
pabotel  anektponsurarens. Msmepenune  KIIJ]
3JEKTPOJIBUTAaTE€IbHON  yCTAaHOBKU. OmNbITBI 1O
HCCIICIOBAHUIO SIBIICHUS AIIEKTPOMArHUTHOM
WHIYKIHUH: HUCCIEOBAaHUE H3MECHEHHMN 3HAUYCHHS U

HaIpaBJICHUA HHAYKIUOHHOT'O TOKa

7.21

7.22

®dusnyeckue SBICHUS B MNPUPOJE: IIEKTPUUYECKUE
SBJIIEHUS B arMocdepe, SJIEKTPUUECTBO KHUBBIX
OpPraHU3MOB, MAarHUTHOE TMoje 3emiu, JApeid
MIOJIFOCOB, POJb MAarHUTHOIO TOJS Ui JKU3HM Ha

3emiie, MOJISIPHOE CUSIHUE

Texunueckue YCTPOWCTBA: DJIEKTPOCKOII,
aMIlepMeTp,  BOJBTMETP,  peOCTaT,  CUETYHUK
JJEKTPUYECKON DHEPTUM, DIIEKTPOOCBETUTEIbHBIC
npubOpbl,  HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI
(mpumepsl),  DIEKTPUYECKHE  IMPEeIOXPAHUTEINH,
JJEKTPOMArHNUT, JJIEKTPOABUTATENb ITOCTOSIHHOTO

TOKa, rCHEpaTOp MOCTOAHHOT'O TOKa



Konpaznena Kompnementa [TpoBepsieMbleaIEMEHTHICOACPIKAHUS
MEXAHWYECKUE SABJIEHUA
8.1 Mexanuueckoe IBHKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTBMEXAHNYECKOT OABHIKEHHUSI
8.3 PaBHOMEpHOETIPAMOIMHEHHOCIBH)KCHHE
###Par#t#HepaBHoMepHOE IIPSIMOJIMHEHOE
8.4 nBxeHue. CpeqHsst 1 MCHOBEHHasl CKOPOCTh Tena
MIPU HEPAaBHOMEPHOM JIBUKECHUU
Yckopenue.
8.5
PaBHOYCKOpEeHHOETIPSAMOIMHEHHOEIBUKEHIE
8.6 #H#Par###CBo0OonHoe magenue. OneITel [Nanunes
#H##Par###PaBHomepHOE IIBUKEHUE 1o
8.7 okpyxHoctu. Ilepmonm wm wdactota oOpamieHwus.
' JIuneiiHas u yri0oBas CKOpOCTH.
LleHTpOCTPEMUTENIEHOCYCKOPEHHE
8.8 [lepBrrit3akonHproTOHA
° 8.9 BropoiizakonHbproTOHA
8.10 TperuiizakonHproTOHA
8.11 H#H#HHPar###] [puHuMn cynepno3uuuucuil
8.12 Cunaynpyroctu. 3akoHl 'yka
8.13 #HPar###Cua TpeHMs: cUla TPEHUS CKOJIbKEHUS,
' CHJIa TPEHHS TTOKOS, IPYTHE BUIBI TPEHUS
814 #H##Par#H##Cuna TSDKECTH W 3aKOH BCEMHPHOTO
' TATOTEHUA. Y CKOPEHUECBOOOJHOTOaIEHUS
Jemwxenue 1ianetr Bokpyr Coumnma. Ilepsas
8.15 KOCMUYeCKast CKOpPOCTb. Hesecomocts "
neperpys3Ku
816 PaBHOBecue wmatepuanbHOW TOUKH. AOCOIIOTHO
' TBEPIOE TEIIO
#i##Par##PaBHoBecue TBEPIOTO Tea c
8.17 3aKpEIUVIEHHOW OCBIO  BpaleHus. MOMEHTCHIIBI.

HenTprsixectu




Nmnynec Tena. M3menenne umnynbca. Mmmyisc

8.18
CHUTBI
8.19 3aKOHCOXpaHEHUSUMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE NBUKEHUE
8.21 MexanundeckaspadoTa U MOIITHOCTh
892 PaGora cumnm  TsKECTH, YOPYrocTd, TpPEHUS.
' CBs13b2HEPTUH U PAOOTHI
893 [loreHnumanpHasi SHEPrUsl Tena, IOMHATOTO HAaJ
' IIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHuManpHasIHEPTUACKATOUTPYKUHBI
895 #H##Par####Kunernueckass osHeprusi. Teopema o
' KHUHETHYECKOW YHEPTUU
#HH#H#Par###3akoH  cOXpaHEHHS  MEXaHHYeCKOU
8.26
SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue CcpeaHell CKOPOCTH  CKOJbKECHUS
Opycka WM JBWKCHHS IIapuKa IO HAKIOHHOW
wiockoctu. OnpezeneHue YCKOpeHHsl Tela IpH
PaBHOYCKOPEHHOM  JBIDKEHHHM MO0  HAKJIOHHOMN
TJIOCKOCTH.
HccnenoBanme 3aBUCUMOCTH IyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBMXKEHHH 0e3 HaudaibHOU
CKOpOCTH.
[IpoBepka rumoTesbl: eciau MpU PaBHOYCKOPEHHOM
8.27 JIBUKEHMM 0€3  HayaJbHOM  CKOPOCTHM  IyTH

OTHOCATCS  Kak psJil HEUETHBIX 4YHCEed, TO
COOTBETCTBYIOIIHE MIPOMEKYTKH BpPEMEHU
OJTMHAKOBEI.

HccnenoBanue  3aBUCHUMOCTH  CHJIBI  TPEHHS
CKOJIBKEHUSI OT CHJIBI HOPMAaJbHOTO JaBIICHHS.
Onpenenenne kodhUIMEHTa TPEHUS CKOIBKECHHS.
Omnpenenenne KECTKOCTH NMpykHUHBL. OnpeneneHue
paboThI CHIIBI TPEHHSI TIPH PABHOMEPHOM JIBUKEHUHU
Tena o TOPHU30HTAITEHON MTOBEPXHOCTH.

Omnpenenenue pabOTBl CHJIBI  YOPYTOCTH TpHU




8.28

8.29

HOI['béMe rpysa € HCIOJIb30BAHHUEM HCIIOABUKHOI'O
X IIOJBHXXHOI'O 0J10KOB

dusndyeckue SBJICHUS B npupoac: IMPUIUWBBI H
OTJIMBBI, JIBHWXCHUC INIAHCT ConaeuHoM CHUCTCMBI,
PEAKTUBHOC IBUXKXCHHUC JKUBBIX OPIraHU3MOB

TexHuyeckue yCTpPOHCTBA: CHUAOMETp, IaTUYUKU

I10JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarennHoe JIBMOKEHUE. OcCHOBHEBIE
XapaKTEPUCTUKHA KoJIeOaHUH: TIepUOJ, 4YacToTa,

aMIUTATY 1A

9.2

9.3

Marematuueckuidi W TPYXKUHHBIA  MasTHUKU.
[IpeBpamienue 3HepruM TMpu  KoJeOATEIbHOM

JABMXKCHHUH

3aryxaromue Ko1e0aHusl. BoinyxneHHbIe

koseOanus. Pesonanc

9.4

Mexannueckue BoJHBL. CBOMCTBA MeXaHHYECKHUX
BOoJIH. [IpomoneHble U monepeuHnsie BOMHBL J[nHA
BOJHBI M  CKOPOCTh €€  pacnpoCTpaHCHHUS.
MexaHU4eCKUEBOJIHEI B TBEPIOMTEIIE,

CENCMUYECKUEBOIHEI

9.5

3ByK. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHUE3BYKa

9.6

WNHudpa3Byk u ynpTpa3Byk

9.7

[IpakTudeckue pabOTHI:

OmpezneneHne YacTOThl W TEepHoJa KoJieOaHUM
MaTEeMaTHYECKOTO0 MasiTHUKA.

OmpeneneHne dYacTOTHI M TEpHOJa KoJieOaHUH
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHUMOCTH Tepuoaa KoJieOaHUH
MOABEIIEHHOTO0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH Tepuoaa KoJieOaHUH
MPYKMHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  TepuoAa  KojebaHwii  rpysa,

INOABCHICHHOIO K HHUTH, OT MaACChl TIpy3a H

JKECTKOCTH MPY>KUHBI.




N3mepenuneyckopeHHsICBOOOTHOTONIAICHUS

duznyeckue SIBICHUS B npupoac: BOCIIPUATHC

9.8 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHHUE,
CECMHUYECKUE BOJIHBI, IlyHAMU, DXO
9.9 TexHudeckue yCcTpoucTBa: 3XO0JO0T, UCIOJIB30BAHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DJNEeKTpOMarHuTHOE  MoJe.  DJIEKTPOMAarHUTHBIC
' BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana’ieKTpoOMarHu THBIXBOJIH
103 OnexkrpoMarautHas mpupoga cBeta. CKoOpocTb
' cBeTa. BoimHoBbIeCBOlicTBacBeTa
10 [IpakTuyeckue paboTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C
MIOMOIIIBI0 MOOUIIBHOTO TenedoHa
dusnueckue sABICHUS B NPUPOJE: OMOJOTHUYECKOe
10.5 NeiicTBE  BUIAUMOIO,  YJIbTPadUONETOBOTO U
PEHTIE€HOBCKOT'O U3ITy4YeHHUH
106 TexHuueckue yCcTpoicTBa: UCIIOJIb30BaHHe
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku ceeta
11.2 [IpssmonuHetHOEpacIpOCTPaHEHUECBETA
113 Otpaxenue cBera. [lnockoe 3epkano. 3akoH
' OTpaKEHHS CBETA
114 [Ipenominenne cBera. 3aKOH MPEIOMIICHUS CBETA.
11 ' [TomHOEBHYTpEeHHEEOTPAKEHHECBETA
11.5 JIunza. Xop tyyel B IMH3E
116 Ontuyeckas cucrema ¢oroarnmapara, MUKpOCKOTIA U
' TeJIeCKOIa
117 I'ma3z xak onTHueckas cuctema. bimzopykocTs u
' TaTbHO30PKOCTh
11.8 Paznoxxenne Oemoro cBera B crmekTp. ONBITH




Hoiorona. CroxxeHue CHEKTpajJbHBIX  LIBETOB.

Hucnepcusiceera

[IpakTuueckue padboOTHI:

#HH##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpaXeHUS CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
##HPar##H13yuenne XapakTEpUCTHK HM300pakeHUs
IpeaMeTa B IIIOCKOM 3epKalie.
#HH##Par###lccnenoBanue 3aBUCUMOCTHU yria
MIPEJIOMJICHUSI CBETOBOTO JIyda OT YIJia MaJeHus Ha

T'paHuLC «BO3AYX — CTCKIIO».

11.9 ###Par## lonyyenre u300pakeHUNH C MOMOUIBIO
coOuparoIIel JTMH3HI.
###Par###Onpenenenue GHOKYCHOrO pacCTOSHUS U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.
H#HHH#Par###OnbITHL 10 pa3lNokKEeHUIO OEoro cBeTa B
CTIEKTP.
H#HAH#Par###0OnbITBI MO BOCHOPHUATHIO  I[BETa
MPEIMETOB MPH WX HAOIIOIECHUH 4Yepe3 LBETOBHIC
GbuIBTPHI
dusnueckue sBiIeHMs B mpupoje: 3arMeHus CoHia
11.10 u JlyHBI, 1BeTa TEN, ONTHYECKWE SBICHUS B
. atMocepe (uBer HeOa, pedpakuusa, paayra,
MHUPaXK)
111 TexHudeckue  yCTpOWCTBA:  OYKHM,  IIEPUCKOIL,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOBI
KBAHTOBBGIE ABJIEHUA
121 Omneitel Pesepdopna u mmaneTapHast MOJENb aToMa.
' Moaensaromabopa
122 Hcnyckanue ¥ TOMIOIIEHHE CBETa  aTOMOM.
' KBanTe1. JInHeluaThIECIEKTPBI
e 123 PanunoaktuBHOCTh. Aunbda, Oera- U ramma-
' W3ITy4eHUs
124 Crpoenune atomHOro sapa. HyxioHHas wMojenb
' aTOMHOTO siapa. M30Tomnbl
125 PannoaktuBHBIE [IPEBPALLCHMUS. Ilepuon




nojrypacrnaaga arTOMHBIX SAJCP

12.6

12.7

SAnepubie peaKkiuu. 3aKoHBI COXpaHEHUs
3apsI0BOIO U MacCCOBOT'O YHCET

BHCPFI/IH CBsA3M ATOMHBIX AICP. CBs13pb Maccel U

SHEPruu

12.8

12.9

Peaknuu cunte3a u genenus sjaep. Mcrounuku
sHeprun CoJIHIIA U 3BE3]T

Snepnas sHepreruka. [lelicTBUE pagnuOaKTUBHBIX

H3Hy‘{€HI/II>'I Ha JXUBBIC OPIraHU3MbI

12.10

[IpakTuyeckue pabOTHI:

HaOiroieHne CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB
U3ITYYCHUS.

HccnenoBanne  TpeKoB:  M3MEpEHHE  SHEPTHH
YaCTHUIIBI IO TOPMO3HOMY MYTH (110 doTorpadusam).

W3mepenunepaaroakTMBHOTO(OHA

12.11

®usnyecKue SBICHUS B IPHUPOAE: ECTECTBEHHBIN
paluMOaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaaUOAKTUBHOE U3JIyYEHUE IPUPOAHBIX MUHEPAJIOB,
JENCTBUE PaJMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M

YCJIO0BCKa

12.12

Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




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

KoanposepsiemororpedoBannst

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM
pe3yJabTataM 0a30BOr0 YPOBHS OCBOEHMSA
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
OCHOBHOT'0 00111er0 00pa30BaHMs HA OCHOBeE
oroc

[Tonnmanue ponau GpU3MKKU B HAyYHOU KapTHHE MUPA;
c(OpPMUPOBAHHOCTh 0A30BBIX TPEICTABICHUNA O
3aKOHOMEPHOH CBSA3M M I103HABA€MOCTH SIBJICHUH
IPUPOABI, O POJM DOKCIEPUMEHTa B (PU3UKE, O
cucreMooOpasymomeil poian (U3MKM B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKH U TGXHOHOFHﬁ, 00
9BOJIOLMM (U3NYECKUX 3HAHUM M HUX poJd B
LIEJIOCTHOM €CTECTBEHHOHAYyYHOH KapTHHE MHpa, O
BKJIQJIe POCCUICKMX U 3apyOeXHBIX Yy4YEHBIX-
(U3UKOB B Pa3BUTHE HAyKHU, 0OBSICHEHHUE MPOLIECCOB
OKpYXXaloIlero Mupa, pa3BUTUE TEXHUKH U

TEXHOJIOTUU

3HaHUsA O BHUJIAX Marepuu (BEHIECTBO U TIOJNIE), O
JBIDKEHUHM KaK CIoco0e CyIEeCTBOBAHUS MaTepHH,
00  aTOMHO-MOJIEKYJISIPHOH  TEOpUU  CTPOEHHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHUH
MIPUPOJIBI (MEeXaHMYECKHUX, TEIJIOBBIX,
JNIEKTPOMAarHUTHBIX M KBAaHTOBBIX);  YMEHHE
pasnuyath SIBJICHUS MO OMHMCAHUIO UX XapaKTepHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX
JaHHOe (U3UYECKOe SIBICHHE; YMEHUE Pacllo3HaBaTh
MPOSIBJICHWE M3YyUYEHHBIX (DU3UYECKUX SBJICHUH B
OKpY’XaroIlleM MHpe, BBIACNAS HUX CYIIECTBEHHBIE

CBO¥CTBa (IPU3HAKU)

Bnagenne ocHOBaMH IIOHATHHHOTO arrapara ¢

CHUMBOJIMYCCKOI'O s3bIKa (1)I/I3I/IKI/I 1 HUCIIOJB30BaHHEC




UX N pemieHus y4eOHBIX 3aJay; yMCHHE
XapakTepu3oBaTh  CBOMCTBa  Tes, (pusmueckue
SIBJICHUSI U TIPOLIECCHI, UCTIONB3Ys PyHIaMEHTAbHBIC

1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHe ONUCHIBATh HW3YyYCHHBIC CBOKMCTBAa TENl W
¢dbusnueckue sBICHUS, UCHONB3YS (U3HUECKUE

BCJIIMYHUHBI

BnageHre ocHOBaMH METOJIOB HAYYHOT'O ITO3HAHUS C
y49€éTOM COOIOEHUS MpaBWI 0E30MacHOTO Tpyja:
HaOMroIeHNe (PU3UIECKUX SBJICHUM:

yMCHHE CaMOCTOSITEILHO coouparhb
AKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JJAHHOTO Habopa
00Opy/IOBaHUsI TIO WHCTPYKIIUH, OIMCHIBATh XOJI
OIbITa u 3aIIMCHIBATH €ero pe3yJIbTaThI,
(hopMyTHpOBaTh BHIBOMBI;

MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEPCHHIA
(u3MYeCKUX  BEIUYHMH: YMEHHE IUIAHUPOBATh
H3MEpEeHUs, CaMOCTOSITEIILHO cobuparhb
AKCIIEPUMEHTAILHYI0 YCTAaHOBKY TIO HWHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEJIIMYMHBI M aHAIU3HPOBATH
MOJIyYeHHBIE PE3yJbTaThl C Y4ETOM 3aJaHHOM
MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHU;

MPOBEJICHUE  HECIOXKHBIX  JKCIEPUMEHTATBHBIX
HCCIIeIOBaHUI; CaMOCTOSTEIIHEHO coOupathb
IKCIIEPUMEHTAILHYI0  YCTAHOBKY U IPOBOJHTH
WCCIIEIOBAaHNE [0 MHCTPYKIHMH, TPEICTaBISThH
MOJIyYCHHBIC 3aBHCHMOCTH (DU3WYCCKUX BEIIMYUH B
BUJIC TaOJIUIl U TPAPUKOB, YUUTHIBATH MOTPEUTHOCTH,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

[lonuMaHue XapakTEepHBIX CBOWCTB (DU3NYECKHUX
Mojenel (MarepuanbHas TOYKa, aOCOIIOTHO TBEPOE
TENO, MOJENN CTPOECHHs TIa30B, XKHUAKOCTEH H
TBEPABIX  TeJl, IUIaHETapHas MOJeNb  aToMa,
HYKJIOHHasE MOJIeIb aTOMHOTO f1pa) M YMEHHE
NPUMEHATh UX s OOBSACHEHHS (PUINYECKUX

MPOLIECCOB




YMeHue OOBACHATH (PU3MUECKHE TMpOIecChl U
CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CHTYalUii
MPAKTUKO-OPHEHTUPOBAHHOTO Xapakrepa, B
YaCTHOCTH, BBIBIISATH  NPHUYMHHO-CIICACTBCHHBIC
CBSI3W M CTPOUTH OOBSICHEHHE C ONOpOi Ha
U3y4eHHBIE  CBOMCTBAa  (DU3MYECKUX  SIBIICHHH,

(1)1/131/1qu1<1/1€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacuéTHble 3amau (Ha 6aze 2 — 3
ypaBHEHUil), WCHONB3ys 3aKOHBI M  (OPMYIIBL,
CBA3BIBAIOIIINEC (1)I/I3I/ILICCKI/IC BCJINYNHBI, B YaCTHOCTH,
3alMChIBAaTh KPATKOE YCIIOBUE 3aJa4d, BBISBIAThH
HEOOCTAaromue JaHHBIC, BI>I6I/IpaTI> 3aKOHBI u
bopmysbl, HeoOXoAMMBIE sl €€  pelIeHHs,
HCIIOJIb30BAaTh CIPAaBOYHBIC JAaHHBIC, IIPOBOIHTDH
pacuérel u OLICHUBATh PEATUCTHYHOCTh
MOJlyYCHHOTO 3HA4YCHHUS (PU3UYECKON BEITMYUHEI;
YMEHHE OIpPEACIATh Pa3MEPHOCTh  (HH3HYCCKON

BEJINYUHBI, II0JYYEHHOH NPH PELICHUH 3aa4H

10

YMeHHne XapakTepu30BaTh MPHUHIMIBI  JIEHCTBUS
TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIe OBITOBBIX
MpUOOPOB, MW TMPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB MO UX OINHMCAHMIO, UCIOJb3Ys 3HAHUS O
CBOMCTBAaX (U3MYECKUX SIBICHUH M HEOOXOIUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

YMeHHe UCHOjib30BaTh 3HAaHUS O (PU3MUYECKHX
SBJICHUSIX B IMOBCETHEBHOM JKU3HU Ul 0OecredeHus
Oe3omacHOCTM TpH oOpalieHuu ¢  OBITOBBIMU
npubopaMM W TEXHUYECKUMHM  yCTPOMCTBAMH,
COXpaHEHHsS 3I0pPOBbS W  COONIOJACHUS HOPM
HKOJIOTUYECKOT0 MOBEACHHS B OKpYXKarollled cpene;
IIOHUMaHUE HeO6XO)II/IMOCTI/I IMPUMCHCHUSA
JNOCTIDKEHUH ~ (QU3MKM M TEeXHOJOTMH s

paroOHaJIbHOI'0 IPHUPOAOIIOJIB30BaAHUA

11

OnpIT moucka, TpeoOpa3oBaHMsl U TPEACTABICHUS

uHbopManuu  (U3UYECKOTO  COJEpX,aHUA  C




HCII0JIb30BaHUEM nH(pOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI; YMEHUE OLICHUBATh
JOCTOBEPHOCTh ~ IMOJIyYeHHOH wuH(popMamuu Ha

OCHOBE€ HMCIOIIUXCA 3HAaHUM H JOITOJIHUTCIIBHBIX

HCTOYHUKOB; yYMEHHE UCIIOJIB30BaTh pu
BBIITOJIHCHUU yu4eOHBIX 3alaHui Hay4HO-
MIOIYJIAPHYIO JUTEPATYPY ¢busnueckoro

COJIep’KaHusl, CIPaBOYHBIE MaTepuajbl, PECypcChl
cetn MuTepHeT; BlajeHre O0a30BBIMH HAaBBIKAMU
npeoOpa3oBanus UHPOpPMAIMK U3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYI0; YMEHHUE CO3/]aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE

HH(bOpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB



INHEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMbliidJIeMEHTCOAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTBABUKECHHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO JBUKEHHUS:
13 (1) =x, +ut
I'paguky 3aBUCUMOCTH OT BPEMEHHU I IPOEKUUH CKOPOCTH, MPOEKIHUU
NepeMELICHHs,, IyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl Tela OT BPEMEHH B ClIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
Self) =vg, =i+ a* ;
2
@opMysbl I NPOECKUUH IEPEMEIIEHUs, IMPOEKIHH CKOPOCTH M IPOECKIIHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSMOJINHENHOM JBUKCHUM:
2
1.4 s.(=v,, -t+a,- 5
U_\'('f) =Up, T, 1,
a,(f)=canst,
Ul.‘r: - Ul:c: zzaxsx
I'paduku 3aBUCHMOCTH OT BPEMEHM JJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOpPOCTH, IIPOCKIUHU IIepEMEILICHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe maneHue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MajJ€HUE Tella IO
1.5 BEepPTUKAIM (JBUXKEHHWE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

1.6 yckopeHus. @opmyia i1 BBIYUCIIEHUS YCKOPEHUS:
2
a. — L
"R
®dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaICHUS:
V= 1
T
Macca. IInotHocTh BemecTBa. @opmyia 1 BBIYUCIEHUS IIJIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon Herorona:
1.11 F. 21 _FI.—:~2
112 TpeHue Mokost U TpeHHUe CKONbKEeHUs. PopMyria I BEIYUCICHUS MOLYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

1.13 F=Ik-Al
BcemupHoe Tsarorenue. 3akOH BCEMUPHOIO TATOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BBIYUCICHUS CUJIBbI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckasi CKOpOCTb.
HesecoMocTs u neperpys3ku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
1.15 pP=mo
HNmnynse cucremsl Ten. U3MeHnenue nmmnyJibca. MIMImynbc criibl
3aK0oH COXpaHEHUsI UMITYJIbCa JIJIsi 3aAMKHYTOM CUCTEMBI TE:
1.16 P=myUy +in, Uy =const
PeakTuBHOEBU)KEHNE
Mexanunueckasi pabota. @opmyna assi BEIYUCICHUS paOOThI CHITBL:
A=Fsooso
MexXaHN4eCKassMOITHOCTb:
1.17
vod
St
Kunerndeckast u moTeHImanpHas sHeprus. Gopmyria 1J1si BEIYHCICHUS
KUHETUYECKON SHEPrUH:
1.18 2
i
Br= T

Teopema o kuHeTHueckou sHeprun. opmMyra AJis1 BEIYUCIEHUS OTEHIIMAIbHOU




SHCPTrUU TCJia, MOAHATOIO

Haa3eMIIEN:

E,=mgh

Mexaandeckas SHEpPIus:

E=FE.+E p
1.19 .
3aKOH COXpaHEHUs1 MEXaHUYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKOM PHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalienre MEXaHUUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuitst: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmma
AS&TI:E‘IEEE&H
JlaBnenue TBEPAOrO TEIA.
@dopMyra 11 BEIYMCIICHUS TABJICHUS TBEPIOTO Tena:
p= F
5
191 JaBnenue raza. ATMocdepHoe TaBieHue.
['uapocTtaTyeckoe 1aBie€HUE BHYTPH KHJIKOCTH.
®dopmyra 17151 BBIYUCICHHS JTaBJICHHS BHYTPU KUIKOCTH:
P=Ph+Pmy,
1.22 3axonllackans. 'mapaBnudeckuiinpecc
3akoH Apxumena. PopMmyna Ajig ONPENEICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM Ias:
1.23

F_jm. =pgv

YcnoBue nnaBanus Teia. [lnaBanue CYZ0B 1 BO3AYyXOIlJIAaBaAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

1.27

3aryxaromue konebanus. Beinyxennslie koneOanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

1.29

3BYK. FpOMKOCTI: MU BBICOTaA 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI Ha TI'paHUIIC
IByX cpenl. MH(pa3ByK U yIbTpa3BykK

Ilpaxmuueckue pabomol

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KO3(PUIEeHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CpeAHEH CKOPOCTH IBMKEHHS OpycKa MO HAKJIOHHOM TJIOCKOCTH,
yCKOpeHus: Opycka Npu JBMKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoaa Koje0aHnii MaTeMaTHYECKOTO MasATHHUKA, YaCTOTbl HW TICpUOJa
KoJie0aHU TPYKHUHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YOPYTOCTH TMPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
61oKa.

UccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BbEMaA MOIpyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MACChI T€Jia, CUJIbl TPCHUSA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O AAaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXUHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHHUsT Opycka OT yrijla HakJIOHA HAmpaBIISIONICH;
nepuoAa (4acToThl) KoueOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAa
Kojie0aHUM MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
UCCIIIOBaHHE HE3aBHUCHUMOCTU TepHoja KoyieOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepkaycioBuspaBHOBECHIpbIYara

1.30

Qusuueckue A61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHUS Ha KUBOW OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

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, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

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

Y JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temneparypoil. bpoynosckoeasmxenue, 1uddys3us

2.3 CmauvBaHuE U KAWL PHBICSIBICHUS

2.4 TennoBoepacIMpeHUE U CKATHE

2.5 TennoBoepaBHOBeCHE

26 Buytpennsas snHeprus. Pabora u Teruomepenadya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAst
TEIUIOEMKOCTb:

2.8
O=cm(t,—1)
3aKkoH COXpaHEHUS SHEPrUu B TEIIOBBIX nporeccax.
YpaBHeHHETEII0BOrO0aIaHca:

2.9
O +0,+..=0
Ucnapenne u koHnaeHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIEcce

210 ucrapeHus u KOH/JICHCAIIUH. Kunenuexuakoct.

' VY nenpHasTemoTanapoobdpasosanus: L = Q/m

211 BnaxnocTteBO31YyX2




2.12

2.13

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJII)HaHTGHHOTaHJIaBHeHI/IHZ

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

q=Q/m

2.14

[Mpunnuns! paboTs! TermoBbix apurarenei. KITJI teruioBoro apurarens

2.15

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYECHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QHUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HArpeThbIM LHWJIMHIPOM, IOCJE OIYCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYPbl; OTHOCUTEIBHON BIJIAXXHOCTU BO3/AyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHus Jipaa. lccnenoBaHwe HM3MEHEHUs TeMIIepaTypbl BOXBI  IIPH
pasIMYHBIX YCIIOBUSX; SIBICHHUS TEMJ0OOMEHa IpU CMEIIMBAHUM XOJIOJAHOW U

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B NIPHUPOAC, KPUCTAJUIBI B IPHUPOAC, U3IIYUCHUC COJ'IHI_[a, 3aMCP3aHUC

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

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. /[Ba BUa dIeKTPUUYECKUX 3apsii0B

3.2

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3

3aKOHCOXPaHECHUSIEKTPHYECKOr03apsiia

3.4

3.5

3.6

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

CYyHnepHno3nuuu SJICKTPUICCKUX noJseun (Ha Ka4€CTBCHHOM ypOBHC)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHe QJICKTPHUYICCKOro II0Jid Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=A/

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R=pl/S
3.8 3akon Oma ayis yyactka snekrpuueckoi reru:l = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwmenraHHbpIeCOe IMHEHUSTIPOBOTHUKOB
Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon/lxxoyns — Jlenna:
3.11 O=I"-R-t
312 OnbiT  Opcrena. MarHutHOe TI0JIe  TIPSMOTO  TMPOBOJHHUKA C  TOKOM.
JIMHUMMAarHUTHOMMHAYKIUH
313 MarauTHoe T1OJIe TOCTOSHHOTO MAarHuta. B3auMoAencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM
3.15 Omneitel Dapanes. SBnenne snekrpoMarHuTHON nHAYKuMHU. [IpaBunoJlenna
Ilpakxmuueckue pabomul
W3mepeHnne  3JIEKTPUYECKOrO  COMPOTUBIIEHUS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA, IIJIOIIAANX €TO IMOINCPECUYHOTO CCUCHUA U

YACIBHOT'O COIPOTUBJICHUS.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TIOJIe 3eMITH, Jpeiid MmoItocos,
POJIb MAarHUTHOTO TIOJIS [T XKU3HHU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHUT, 3JICKTPOJIBUTATENIbh 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 HucnepcusicBera
304 Jlunza. Xox syueit B nmuH3e. DokycHOe paccTossHHE JTUH3BL ONTHUYECKas Chiia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mpruOOpbI
Ipaxmuueckue pabomul
#HH##Par###13mMepeHne  ONTUYECKON CHUIIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHUs coOMparoIiei JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeMeTa U
N300pakeHMsI, KOT/Ia MpeIMET PACIOJOXKEeH B JBOWHOM (OKYycCe), MOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanne CBOMCTBA M300pa)KEHUS, TMOITYYEHHOTO C TMOMOIIBIO
coOuparomnield JIMH3bI; W3MEHEHHs (OKYCHOTO PACCTOSHHS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TPEIOMJICHHS CBETOBOTO JIy4a OT yrIjia ITaJeHHs Ha
IPaHUIIE «BO3JyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oeta-, raMma-u3inyueHus. Peakuuun anbga-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anspa-uactuu. [lnanerapaasmonenbaroma

4.3 CocraBatomHuorosiipa. M3otonst

4.4 [IepuoanomnypacnagaaToMHBIXAIEP

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOI0 U MaCCOBOT'O YUCE
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBbIM paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHAUBUAYaJIbHBINA JO3UMETpP, Kamepa

BI/IJII)COHa, AACPpHad 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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