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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
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 npenogaBanus yueoHoro npeamera « Pu3ukay.

[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 (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLIEILIUY MTPenoiaBanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ 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, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPa,
IpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHM, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

eHAYYHO OOBSCHSTH SIBJICHUS,

*OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;



eMHTEPIPETUPOBATH JIAHHBIE U MCIIOJIB30BaTh HAYYHBIE JTIOKA3aTEIIbCTBA IS
MIOJTYYCHUS BHIBOJIOBY.

[lenmn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
OmpejiesieHbl B KOHUEMIMK TpernojaBaHus ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE 00111e00pa30BaTeIbHbBIC TPOTPAMMEI.

Lenu nzydenust GU3uKu:

e[IpHOOpPETEHUE HHTEpEeca W CTPEeMJICHUS OOydYaloluXxcsi K Hay4YHOMY
U3YUYEHUIO TPHUPOJIbI, PA3BUTHE HUX HMHTEIUICKTyalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

epa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TO3HAHUA U (HOPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

«(hopMuUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pPe3ysibTaTa U3y4eHUs OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e(hOpMUPOBAHHUE TPEACTABICHUNA O POMU (DHU3UKH I Pa3BUTHSA JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymiei
poecCHOHaNbHOM NESITENIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

elipHOOpETEHNE 3HAHUW O  JUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e[IPUOOPETECHUE YMEHUM OMNUCHIBATh U OOBSCHATH (PUIMUECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

eOCBOCHHE METOJIOB PEIICHUS TMPOCTEHINX pacyeTHBIX 3amad C
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

epa3BUTHEC YMCHHUU HAOJIOATh NMPHUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

*OCBOCHHE TPUEMOB paboThl ¢ uHPOpMaIend (PU3NIECKOro COJCp KaHMUS,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

¢3HAKOMCTBO €O chepaMu MpodheCCHOHAIBPHOM NeATeIbHOCTH, CBSI3aHHBIMH C
Gbu3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

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

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBId METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAay4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIIbIO MoIeNen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. [IpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: NAJbHOCThH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPJIbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



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

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
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.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OMNBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
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.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JleficTBHE KUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

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

TenJioBbie ABJICHUA.

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

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

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

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

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

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

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

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.

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

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

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOTr0 HAIPSHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

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

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

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

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
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, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 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€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

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

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

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

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.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

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

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

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

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

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

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

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

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
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 THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU 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 YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

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

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

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopnwie pabomul u onvimol.

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

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

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

6. OIBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OmIBITBI O BOCHPUSATHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mutanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTIIOIIEeHHe cBeTa aToMoM. KBaHTHI. JIMHEHUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
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. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JJI CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
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 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



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

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

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

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

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUIA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BaHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

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



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM JJIA pelieHus 3ajgad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

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

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHA B MNPUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
eBBISIBJIATH W XAPAaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BIEHUI);



e YCTAaHABJIMBATh CYUIECTBEHHBIN MPHU3HAK KiIacCU(UKAIMKU, OCHOBAHUS IJis
0000IIIeHHS U CPaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISATh [IPUYMHHO-CJICAACTBEHHBIE CBS3M TPU H3YYEHHM (PU3NYECKUX
SIBIICHUI U MPOLIECCOB, JI€JaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJIUUMH;

 CAMOCTOATEIBHO BBIOMpATh CIOCO0 pelleHus: yueOHO! (pu3nueckoi 3agadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue AelCTBUS:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJIEHHOMY ILIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTh H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

 CAMOCTOATEIBHO (POPMYIHPOBaTH OOOOLIEHHSI M BBIBOABI MO pe3yjbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

 IPOTHO3UPOBATH  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUIUIECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

o IPUMEHSTH PA3IMYHBIE METOJIbI, NHCTPYMEHTHI U 3apOChl MPHU TOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (opMy  TpeacTaBiIeHUS
uHbOpMaAIllMM W WIUIIOCTPUPOBATh peIlaeMble 3aJadyd  HECIOXHBIMU
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:

eB XOJI¢ OOCYXJeHHUsI y4eOHOro Marepuaja, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

e CONIOCTABJISITh CBOM CYXKJEHUS C CY>KJIECHUSIMU JPYTHX YYaCTHUKOB JIMAJIOra,
OOHaApYXUBATh PA3IUIHNE U CXOACTBO TTO3UIIHIA;



e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEJICTABIATh PE3yIbTAThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

e IPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATD JICHCTBHUS 110
e€ JOCTIKEHHUIO: pachpelessTh pojid, O0OCyXAaTh MpOLECCh U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pPe3yJibTara I0
CBOEMY HAINpPABJICHUIO WU KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YjleHaMU KOMaH/Ibl;

e OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO KPUTEPHUAM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

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

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIIUX IS
peuieHust GU3NYECKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3JIMYHBIX  [OAXOJAX  NPUHATUS  pELICHUH
(MHOUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
rpymnmnoi);

e CAMOCTOSITEIbHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauul WU
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUU U MIpeAJiaraTh MIaH €€ U3MEHEHUS;

¢ OOBSCHATH  NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS)  pe3yJIbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBINOJHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHNMBATh COOTBETCTBUE PE3YJbTAaTA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s Ha MECTO JAPYroro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e IPY3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH PU3NYECKUX 3a7a4d WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



INPEAMETHBIE PE3YJIBTATBI

K koH1y o0yueHus B 7 kjiacce nIpeIMETHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

¢ ICTIOJIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUUECKHE SIBJICHUS, HAOTIOACHHE,
IKCIEPUMEHT, MOJEIb, TUIMOTE3a, CAUHUIBI (PU3NYSCKUX BEIMYUH, aTOM,
MOJIEKYJla, arperaTHble COCTOSIHMsS —BemiecTBa (TBEpAOE, IKUIKOE,
razoo0pa3Hoe), MEXaHUUECKOE JBH)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
IPSIMOJIMHEMHOE), TPAaeKTOpHUs, PaBHOAEUCTBYIOIIas cuia, aedopmanus
(ympyrasi, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;

e paznuuath siBieHUsA (IUQQy3usi, TEIUIOBOE ABMXKEHHWE YaCTHI[ BEIIECTBA,
pPaBHOMEpPHOE  JIBJKEHUE, HEPABHOMEPHOE  JBWXKEHHE, HHEpIUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAILICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;

epacro3HaBaThb MPOSBICHHE  W3YUYCHHBIX  (PU3NYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPHUPOJE U TEXHUKE, BIIMSHUE
aTMOoc(epHOro JaBJIECHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBJICHUS, UCIONb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KUHETHYeCKas UM TMOTEHIMalIbHAs 3HEPTus), MPHU OMHUCAHUU IPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYMHY C JAPYTHMMH BEIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKHUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJT (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ OOBSCHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyalMil IPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHeIC 3a1auu B 12 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIWYUHBI: HA OCHOBE AaHAlU3a YCIIOBUS
3aladyl  3alMChbIBaTh KpPaTKOE YCIOBUE, MOJCTAaBIATH (hU3MUEcKHe
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUIoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

e IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUHN WIH PU3NIECKUX
CBOMCTB Tes: (hOpMYJIUPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPaTh
YCTAaHOBKY M3 MPEJIOKEHHOT0 000pYIOBaHHUs, 3alMChIBATh XOJ OIbITa U
(GbopMyJIHpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tella, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJIB30BAHMEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3amUChIBaTh MOKa3aHHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH MCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIE M3MEpPEeHHUsS (UBNYECKUX BEIUUMH (TJIIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIAa TPEHHUS CKOJIBXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWJa, JIEWCTBYIOIlas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYMHBI,

e COOMIOAATH MpaBUja TEXHUKU OE30MacCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) NPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

¢ OCYIIECTBJISITH OTOOp HMCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHUS pA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJHEHUN YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JUTEepaTypy  (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yJjbTaTaxX MPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

elIpY BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHHMI pacnpeneisiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

e ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMopHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE paCIIMPEHUE W CXaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3ALUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e pacClio3HaBaTh  MNPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, NIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIONb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YyEeMbIX BEIUYHH, 0003HAYEHUS U €IMHUIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

¢ OOBACHATH (PU3UYECKUE IPOLIECCHl M CBOMCTBAa TE€lI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh PacU€THBIE 3a/1a4u B 2—3 NEHUCTBHUS, UCIIOIb3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIMYUHBI: HA OCHOBE aHalU3a YCIIOBUS
3a/1a4M 3aIUChIBATh KPATKOE YCIOBUE, BBIABIIATh HENOCTATOK JAHHBIX JUIS
pelieHust 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJisi €€
peLIeHNs, NPOBOAWUTH pPAacU€Tbl M CPABHMBATH IIOJYYEHHOE 3HAYCHHE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

epacro3HaBaThb MNpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU T[OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

e IPOBO/IMTH OMBITHI IO HAOIIOICHUIO (DU3UUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KalWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs
IpU U3JIyYEHUH OT LIBeTa M3JIydarouieil (MOTrjollaroiei) MOBEepXHOCTH,
CKOPOCTb MCHApPEHUs BOJbI OT TEMIIEPATYpPbI KUIAKOCTH W IUIOIIAIU €€
IIOBEPXHOCTH, DJIEKTPU3aLMsA TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKHUX
3apsiiOoB, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MAarHMATHBIX IIOJIEV OCTOSIHHBIX MArHUTOB, IEUCTBUS MAarHUTHOTO II0JIS Ha
IIPOBOJHUK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOMCTBA



AIIEKTPOJIBUTATENs TOCTOSHHOTO TOKa): (OpMyIUpOBaTh MpPOBEPSEMBIC
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HANpPSHKEHUS C HCMOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3YyJbTATh
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMUK, OT HAmNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COONTIOZIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



e PUBOJUTH IPUMEPHI (HAXOIUTH HHHOPMAITHIO O TIPUMEPAX ) MPAKTHICCKOTO
UCIIOJIb30BaHUsI (PU3MUYECKUX 3HAHUUA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

¢ OCYIIECTBIISATh MOUCK HMHPOpMAMU  (PU3NYECKOTO  COACPKAHUA B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh TPU BHIMIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PHU3MYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep)KaHUsl, B TOM 4YHUCIE€ NYOJIMYHO TNPEACTABIATH PE3YJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

elPU BBIMOJHEHUH YYEOHBIX IIPOCKTOB U UCCICAOBAHUU (DUINUECKUX
IIPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

¢ ICTIONB30BAaTh  TMOHATUS: CHCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TOTJIOIIEHU, alib(pa, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
najJieHUue TeJl, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE 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
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa 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
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TENl U (PU3UYECKHE SIBJICHUS, UCIOJb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, 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, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIECHUS U 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 COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



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

¢ O0BSCHATH (DU3MUECKHE MPOLECChl M CBOMCTBA TEd, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THHIC 3a7a4M (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHallu3a YCJOBHUS 3aJladyd 3allUChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dbopMyIibl, HEOOXOAUMBIE JJISl PEIICHUS, TPOBOAUTH PAaCUEThl M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
$u3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

e IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUHN WIH PU3NIECKUX
CBOMCTB Ten (M3ydeHHEe BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUS
SHEpPrUH, 3aBHCHUMOCTh TEpPHOJa KOJICOaHW MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT AMILIUTY/bI
MajblX  KoJieOaHWUM,  TMPAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
bopMyIHpPOBATH BHIBOIHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHHEe Uu3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIONb30BaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MPeIoMJICHUs OT yria
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKoOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUXECHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIATh MpaBWJIa TEXHUKU O€30IacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YyUYEHHBIX (PU3UYECKUX MOJEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBJIEHUM M  HEOOXoguMble (u3nyeckue
3aKOHOMEPHOCTH,

* ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKU H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-NMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX ) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpefie;

¢ OCYHIIECTBJISITH TOUCK HWHGOpMAIMK  (U3HUYECKOTO  COJEPKAHHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIFHBIX HICTOYHHUKOB,



¢ ICTIOJIB30BATh IPH BBINOJHEHUN YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHbBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
HBHKa - Hayka O pHpOs https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOI IIO3HAHUS 2 1 bubmmorera [TOK
' Y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. IlleppoHayaibHble CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrtpoeHue BelecTBa 1 bubmmorexa [IOK
' p B https://m.edsoo.ru/7f416194
59 JIBr>KeHMe U B3aMMOJICHCTBHE YaCTHI] ) | bu6mmoreka [JOK
' BelIeCTBa https://m.edsoo.ru/71f416194
bu6mmoreka [JOK
2.3 Arpera € COCTO elmecTBa 2
Tperathel TOAHHA BEIICCTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl
3.1 MexaHu4uecKoe ABIKEHUE 3 bubmnorera [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

bu6mmoreka [IOK

3.2 n 4 1
HEPIIA, Maccd, WIOTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. .B 14 2
33 Cuna. Braet https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TEIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
4.2 5
Jlanenue xuaKoctn https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
4.3 A 6
TMOC(EPHOC JaBIICHHC https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 3 bubnuoteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
5.1 P 3 1
a60Ta 1 MONHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEpIrus 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM (uudpoBble)
Ne n/m P Kontpoannbie | IpakTuuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble siBjIeHUs
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmmorexa [TOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIITOBBIC TIPOLCCChT https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIE SIBJICHUSA
)1 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/7f4 181 ce
2.3 MarauTHbI€ SIBICHUS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne n/m Kontpoannbie | IpakTuuyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHu4ueckoe ABIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 Bs3aumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 MexaHudeckre KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS



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

bu6mmoreka [IOK

4.1 3 6 2
AKOHBL PavlpOCTAHEHEL ChOTd https://m.edsoo.ru/7f41ad4a6
bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubmuorexa [JOK
5.1 141 4 1
CIIyCKaHHE U MOTJIOLICHHE CBETa aTOMOM https://m.odsoo.r/7f4 1adat
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 1
>3 JICPHDIC peaKiiui 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
. Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4nKa
TeMmeparypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAaYKHU U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIIposepka
THITOTE3BI: JAJTBHOCTH MOJIETA MIApPHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. ONbITHI,

7 NOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE buGnnorexa LIOK
P p https://m.edsoo.ru/ff09fe0a
BEIlEeCTBa
8 JBr>xeHue 4acTHIl BEIISCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocss3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHnueckoe OIBMKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorera [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bu6mmoreka [IOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuyer myTH U BpeMeHU IBUKEHUS Eubmorexa IIOK
y p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
15 BSaPII)MOHeﬁCTBHe TeJ'IpKaK OpUYnHA bubmnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [InoTHOCTB BemiecTBa. PacyeT macchl bubmuorexa [JOK
1 00beEMa TeJla 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas pabota «Onpenenenue



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

IIJIOTHOCTHU TBép,Z[OFO TCIa»

Permtenne 3agaud mo reme "IlmoTHOCTE

bu6mmoreka [IOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3auMoaercreug tein. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SIBnenune taroredusa. Cuia TOKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 maccol Tena. Bec tena. Pemenue bubmmorera [TOK
e ' | https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
7 Cuia TsShKeCTH Ha APYTHX IJIaHeTaxX. bubnuoteka [JOK
DuU3NYECKUE XapaKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 WN3mepenune cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
bu6nmoreka [JOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
N N bubmuorexa [JOK
26 110 OJAHOU MPSIMOM.
. https://m.edsoo.ru/ff0ala70
PaBHOElcTBYIOIIIASA CHIT
7 Pemenue 3amau mo treme
"PaBHoaeiicTByromas cun"
)3 TpeHue CKOJIbXEHUS U TPEHHUE TTOKOS. bubnnoreka [HOK

Tpenue B IpUpoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

JlaGopaTtopHas paborta «3yueHue
3aBHCUMOCTH CHJIBI TPEHHS

bubmuorexa [JOK

29 CKOJIbKEHHS OT CHJIBI JaBJICHUSA U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
IMOBEPXHOCTEMN»
30 Pemienue 3agayd Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenne 3amad mo Temam: «Bec
3l tena», «['padhuueckoe nzodpakeHue bubnuorexa [JOK
cuny, «Cunel», «PaBHOAEHCTBY OIS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padoTa no remam:
«MexaHuueckoe JBHKECHHUE», «Macca,
32 ILIOTHOCTBY, «Bec Temay,
«I"'paduueckoe n3o0pakeHrne CHID»,
«CHIIBI
1 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJINYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh
34 JIABIIEHUS ra3a oT 00béMa bubmmorera [TOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBneHus TBEPABIMU
bu6mmorexa [IOK
35 TeJaMU, JXUJIKOCTSIMH U Ta3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlIeHME B )KUIKOCTH U Ta3e, bu6mmoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad nmo treme «JlapineHue B bubmuoreka [JOK

SKUIKOCTH U rase. 3axoH [Tackamsa»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
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

bu6mmoreka [IOK

38 CooOaroruecs cocyanl
Aot ya https://m.edsoo.ru/ff0a2970
39 I'unpaBauyeckumii mpecc bubmorexa [TOK
b p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKMJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipudannbl
CYIIECTBOBAHUS BO3IYIIHOM
41 o}(;onquH 3eMin BaB};ICI/IMOCTI) bubmorexa [JOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO IaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHOE ITaBiIcHHIE
y (ep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro aBIeHUS. bubnuoteka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BHICOTHI Ha OBHEM bubmorexa [TOK
g AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo Teme
"ATtmocdepHoe naBieHue”
JleiicTBUE KUIKOCTH U Ta3a Ha
47 IIOTPYKEHHOE B HUX TEJIO bubmorera [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHas padora «Ompeneieaue
paTop pu P bu6mmoreka [IOK
48 BBITAJIKMBAIOIIEH CHUJIIBI,

JIEHCTBYIOLLEH HA TEJO, ITOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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

B XKNJKOCTB»

JlaboparopHast paboTta 1o Teme
«HccnenoBane 3aBUCHMOCTH Beca

bubmuorexa [JOK

49 . .
TeJa B BOJAE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHIKOCTH YaCTH TelIa
Bbubanoreka [IOK
50 IImaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota
51 "KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHHE JIOJKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo temaM: «IlnaBanue
5 cynoB. Bo3ayxomiaBanue», bu6mmoreka [IOK
«JlaBneHue TBEPABIX TeN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
U Ta30B»
bu6nmoreka [JOK
53 Mexanunueckasa pabora
p https://m.edsoo.ru/ff0a3 {82
bu6nmoreka [JOK
54 Montaocts. EquHUIEI MONITHOCTH
https://m.edsoo.ru/ff0a3{82
VYpoxk-uccienoanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM IIPH
noabEMeE 110 JecTHHUIE"
56 [Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare
KonTponbHas pabota mo Teme
57 «/JlaBlieHHEe TBEPIBIX TEN, )KUIKOCTEN

u razoBy» / Beepoccuiickas
npoBepoyHas pabora



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme «/laBnenue TBEPABIX Te,
KUIKOCTEH U Ta30B» / Beepoccuiickas
mpoBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccnenoBanue ycioBrii paBHOBECHS
pbryara»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478¢

60

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHUSI pblUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurnmenT mone3noro neicTBus
MexanusMma. Jlaboparopnast pabora
«3mepenue KII/ nakinonHoM
MIJIOCKOCTH

0.5

62

Pemenune 3ama4a no teme "Pabora,
MotrHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas dHEprus.
Kunerndeckas u noTeHIaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHIIMAJIbHON SHEPTHH NTPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
miockocTu"”

66

KontponbHas paboTa mo teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu | bubnuoreka [IOK
o TeMe "MexaHuueckoe ABmxkeHue" https://m.edsoo.ru/ff0a4eec6
PesepBHbIil ypok. Pabora ¢ TekcTamu
68 no teme "Pabota. MomHoOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OO®bscHEHnE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 Bubnmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. ) bubnnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paclIMpeEHUE U CKATHE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael Teronepenaun 1 bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

11

Ypok-koudepennus "[IpakTrueckoe
MCIOJIb30BaHUE TEIJIOBBIX CBOMCTB
BELIECTB U MaTEPHUAJIOB B IIEIISAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HJOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOIMMOTO JIJIsI HarpeBaHUs Tea
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUU

16 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBA. Y IeJbHAas TEIJIOTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIeBaHUE

18 KPHUCTAIIINYECKUX I;en VY neapHas bubmnorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTAa MJIABJICHUS

19 JIaGoparopHas pabota "Onpeznenenue bubnnorexka [JOK
yAEJIbHON TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnnoreka [HOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y genpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTb TEMITEPATyPbl KUTICHHS
oT aTMOCc(epHOTO JaBICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOH BJIAXXHOCTHU BO3/yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarensi.
TenmoBble ABUTATENN U 3a1IUTa
OKpYKarolle cpebl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U MIPEBPALICHUS
OHCPIYH B TCIJIOBBIX IMPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
H3MeHeHune arperaTHbIX COCTOSIHHUI
BenrecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo teme
"TemoBble ABlIeHud. M3Menenue
arperaTHeIX COCTOSIHMM BeniecTa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
T€Jl UHAYKIUEN U NIpU



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

CONPUKOCHOBEHUH"

B3anmopnencTere 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK

31
3axon Kynona https://m.edsoo.ru/ff0a87e4
DneKkTpruyeckoe nolie.
1 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHIMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbli 3apsj. CTpoeHue
aToMa
34 [IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXPaHEHUS JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4d Ha npUMEHEHNE bubnnorexka [JOK
CBOWCTB AJIEKTPUUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0
36 cyliecTBoBaHus. ICTOUHMKHN bubmorexa HOK
y ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIecTBUS SIIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANIEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"
39 DNeKTpUUECKU TOK B MeTajllax, bubnnorexka [JOK
JKUKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTH
bubnnoreka [HOK
41 Cuna Toka. JlaboparopHas pabota 0.5 1

https://m.edsoo.ru/ff0a8bd6



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

"M3mepeHue u peryJupoBaHUe CUIIbI
ToKa"

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™merp. JIabopaTtopHas pabota

bubmuoreka [JOK

42 " 0.5
N3MmepeHune u peryampoBaHue https://m.edsoo.ru/ff0a%¢14
HanpsHKeHus "
43 CornpoTuBiieHHE TPOBOJHUKA. bubnuorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHCHMOCTH
44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMaan https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT
bu6nmoreka [JOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHITBI
bu6nmoreka [JOK
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHMS TIPOBOTHUKOB
JIaGoparopnas pabota "IIpoBepka
43 MpaBWJIa CJIOKEHUsSI HANIPSHKEHUN TTpH | bubnuorexa [IOK
IOCIEI0BATEIBHOM COEAUHEHUHU ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
49 JIaGoparopnas pabota "IIpoBepka 1 bubnuoreka [IOK

ImpaBujia JJIs1 CUJIbI TOKA IIpHU

https://m.edsoo.ru/ff0aadle
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napajyuieIbHOM COeAMHEHUU
pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma [j1g pa3aInyHoro
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyms-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Omnpenenenue
52 a60TpI,1 I/II;\)/IOHI}II)OCTI/I 3J1eKTqueCK0ro Bubmorexa ITOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U TOTPeOuTen
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnuoteka [JOK
HOJIEW ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOE I10J1e
bu6mmoreka [IOK
56 3eMIId 1 €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOILHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsHKEHHBIE TENa U UX bubmmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBII
AIEKTPUUYECKUN TOK"
KontponbHas paboTa mo teme
" bubnuorexa [JOK
58 DNEKTpUYECKUE 3apsAabl.

3apspKeHHBIE Tela U UX

https://m.edsoo.ru/ff0abea8
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B3auMoaercTBUA. I10CTOSHHBIN
anekTpudeckuid Tok" / Beepoccniickas
MpoBepoyHasi pabora

59

PesepBHeIit ypok. Paborta ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccniickas
MpoBepoyHasi pabora

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

60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MAarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
AJIEKTpOBUraTeneil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

64

Onexrporeneparop. CriocoOsl
MOJTyYEHUS AIEKTPUIECKON SHEPTUH.
DNEeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
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SHEPrUn

[ToaroroBka K KOHTPOJILHOU paboTe

65 1o Teme "DIIeKTPUUECKUE U 1
MArHUTHBIE SIBJICHUS"
KonrtponsHas pabora o teme
66 "DIEeKTPUUYECKUE U MAaTHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
Pesepubiit ypok. Pabota ¢ Tekctamu bubnmnoreka [JOK
67 1
o teme "TemnoBeie sBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHrlit ypok. Pabora ¢ Tekctamu 1
o teMe "MarautHele sBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 1455

I[TPOTPAMME
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl

| MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOT'0 IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE 1 bubmuorexa [IOK
JIBUKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHHUSI. 1
I'paduk ckopoctu
JIaGoparopHas pabota "Onpeznenenue

7 YCKOPEHUS Teja MpH | | bubnmnoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboaHoe nagenue Ten. OnbIThI |
lanunes

9 PaBHOMEpHOE IBUYKEHUE 11O | bubmuotexa [JOK
oKkpykHocTH. [lepron u yacrora https://m.edsoo.ru/ff0ael76
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oOpamenus. JInaeiHas u yrioBas
CKOpPOCTH

10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 ITepsriit 3akoH HetoToHa. Bextop bubnuotexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHOpnelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubmuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0aec982
14 Pemenue 3agau Ha npuMeHEeHUE bubnuorexa [IOK
3axkoHOB HeroToHAa https://m.edsoo.ru/ff0aebbc
bubnuorexa [IOK
15 Crna ynpyrocru. 3axon I'yka https://m.edSO(])_.[ru/faneca2
16 Pemenue 3amau mo reme «Cuna
YIPYTOCTHY
17 JlabopaTtopHas paborta «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cra Tpenus https://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3anau mo teme «Cuia bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JIaGoparopHas pabota "Onpeznenenue bubmuorexa [JOK
Kod(pdurmenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
S — https://m.edsoo.ru/ff0atb8e
22 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO bubmuotexa [JOK



https://m.edsoo.ru/ff0ae612
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
majieHust

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue e

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3anay no teme "Cuna BuG 1IOK
nonmoTexa
24 TSDKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBas kocMu4ecKas CKOPOCTb. bu6nuoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualibHOW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO. o 110K
" nonnoTeKa
26 PaBHOBecue TBEpOTO TENA C httos://m.ed EDafe36
o ps://m.edsoo.ru/ff0afe
3aKPEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuinsl. LeHnTp TspKecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuibl. LleHTp TsokecTn
)3 Pemenue 3agau mo teme "MoMeHT bubnunorexa LIOK
cuisl. LeHTp TsKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOU paboTe MO BuG 10K
nonroTexa
29 TeMe "MexaHNJecKoe JBMKEHHE.
B . " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEIl
KonTponbHas pabota mo Teme Eu6 110K
nonorTexa
30 "MexaHu4ecKoe ABUKECHUE.

Bzanmonelictue Ten"

https://m.edsoo.ru/ff0b06ec
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Nmnynbe Tena. UMiynbe cuiibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIPYroe u bubmmorexa LIOK
P 4 L Py https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMoIeCTBHE
1 Pemenue 3agau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuoreka IIOK
34 Mexannueckasi paboTa U MOIIHOC
Xaurcckas pabota i MOIIHOCTE https://m.edsoo.ru/ff0b0a84
35 Pabota cHIIBI TSIKECTH, CHITBI bubmnoreka IIOK
YIPYTOCTHU U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS NTPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 JlabopaTtopHas paborta «M3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHUs DHEPIUN» https://m.edsoo.ru/ff0b12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubnmoreka [JOK

Brinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KEeCTKOCTH
MIPYKUHBI U MAacChl Tpy3a»

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

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOJaeOaHusIx

46

JlaboparopHas pabota «OnpeneneHue
4acTOThI U IIepro/a KojaeOaHui
MPY>KUHHOI'O MasTHUKa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHmit
rpy3a, TOJBEIICHHOTO K HUTH, OT
MAacChI TPy3a»

bubmuorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'pOMKOCTB 3BYyKa U BbICOTA TOHA.
AKyCTUYECKHUI pEe30HaHC

53

Ypok-koudepeHnius "YnpTpa3ByK u

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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nH(]pa3BYK B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU paboTE MO

" bubnuorexa [JOK
54 TeMme "3aKOHbI COXPaHEHUS.
" https://m.edsoo.ru/ff0b2510
MexaHnueckue KojaeOaHus U BOJTHBI
KonrponsHas pabora o teme
55 "3akoHbI COXpaHeHus. MexaHnueckue
KoJieOaHus U BOJIHBI"
DNEeKTPOMarHuTHOE MOoJe. bu6nuoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubmuoreka [IOK
Hcnons3oBanue dI1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBsI3H"
Ypok-uccnenosanue "N3yuenue
N bubmmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoOMarHuTHasi IpUpoaa CBETA.
. bubnuoteka [JOK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bubnunorexa LIOK
62 pacrnpoCcTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
63 3aKOH OTpa)K€HUs CBETA. 3epKaia. bubnmoreka [JOK

Pemenue 3aga4 Ha npuMEHEeHNE

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpa’KCHUA CBETA

[Ipenominenue cera. 3aKoH

but6mmoreka [IOK

64
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.
65 Hcnonbs3oBanue nMoaHOro BHYTPEHHETO Bubmmorexa [IOK
TP https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONITUYECKUX CBETOBOJIAX
JlaboparopHas pabdota "HccnenoBanue
66 3aBUCUMOCTH yTJia MPETOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHUus Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bu6nuorexa [IOK
68 JIunzel. OnTHYECKask CUjia JIMH3BI
https://m.edsoo.ru/ff0b3{2¢
bubanoreka LIOK
69 [TocTpoenue n3o0paxeHuil B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue
70 (hOKYCHOTO PacCTOSIHUS U ONTHUYECKOM Bubnworexa [IOK
y p . " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAroIeit TNH3BI
71 Ypok-koupepenius "OnTuyeckue bubnmnoreka [JOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
but6mmoreka [IOK
72 I'ma3 kak ontuyeckas cucteMa. 3peHue
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3peHue"”
74 Pa3noxxenue 6enoro ceera B CIEKT. bubnmoreka [JOK

OnrsiTel HetoToHa. Croxenue

https://m.edsoo.ru/ff0c0f4c
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CIICKTPAJIbHBIX LIBETOB. I[I/ICHCpCI/IH
CBETa

JlaboparopHas pabota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCHPHSTHIO IIBETA MPEAMETOB IIPU UX bubmorexa HOK
P H e P https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHU Yepe3 [IBETOBBIC
bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOWCTBA CBETA: AUCIIEPCHUS,
uHTepdepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubmuorexa [IOK
MOJeJIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue v morioueHue cBera
79 atromoM. KBaHTbl. JIuneituarosie bubmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPBI
20 Ypoxk-nipaktukym "Habmronenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIbI Bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MOJICNIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
H3oTomm! https://m.edsoo.ru/ff0cl1al4
g4 Pemrenue 3agad mo reMe: but6mmoreka [IOK
"PaguoakTrBHBIE TTpEBpaIlcHUS " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana
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Ypok-koHpepeHnius "PagnoakTHBHBIC

86 U3JIYYEHUS B IPUPOIE, MEAULINHE buGnuorexa [IOK
Y | PHPOZS, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuu. 3aKOHbBI
87 COX paHeHII:I)}I 3aps1I0BOIO U MacCOBOTO bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qyucen

28 DHeprusi CBA3U aTOMHBIX sifep. CBsi3b bubmuorexa [IOK
MAacChl ¥ DHEPIUU https://m.edsoo.ru/ff0cld7a

29 Pemenue 3amau o teme "Snepueie
peakuun"

90 Peakuuu cuHTE3a M JEeNeHUS SIAEP. bubmuorexa [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Aneprnas

9] sHepreTuka. Jlencreus
PaaNOAKTUBHBIX U3JTyUYE€HUN Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO

9 TeMe "DIIEKTPOMAarHUTHOE TIOJIE. bu6muoreka [JOK
ONEKTPOMAarHuTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBnie siBneHus"
IToBTOpenue, o6o0IIEHNE.

94 JIaboparopHbie pabOTHI IO KypC bubmmorexa [IOK
" patop . P " ypey https://m.edsoo.ru/ff0c245a

BzaumopeiictBue ten
95 [ToBTOpenue, 0606menue. Pemenue bubnmoreka [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBropenue, o6o0menue. Pemenne

bubnunoreka LIOK
96 pacyeTHBIX U KaYECTBEHHBIX 3aJa4 10 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareinci'”
[ToBTropenue, o6o0menue. Pemenue
bubmnoreka IIOK
97 paCyYETHBIX ¥ KQYE€CTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHoBOK"
[ToBTOpenue, obo0IEHNE.
98 JlabopaTopHblie pabOThI IO Kypc 1 1 bubmorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c¢52
CBeTOBBIC SABJICHUS
[ToBTrOopenue, o6o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 1o Teme "CBeToBbIE 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBast 1 1
anepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KalolleM MHpe, B TOM 4YucCiIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aady B YYEOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

1.4

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHOJNB3Ysl (pU3MUECKHE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHHsI U €UHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3bIBAIOIIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKUd  HM3YyUYEHHBIX  3aBUCHMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(bOpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro  MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU




1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCTHOJIb3Ysl 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONINE (DU3MUECKUE BEMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3a7laud  3alUChIBaTh KpPaTKOE YCIOBHUE, MOJCTaBIATh
¢u3nveckre BeIMUMHBI B (POPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJISl PELICHUs 3ajay, OLIEHUBATh

PEATUCTUIHOCTH MOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh IMOJYYEHHBIH pe3ylbTaT, HaXOAUTb OIIUOKU B

XOJ¢€ OIIbITa, A€JIaTb BBIBOJBI 110 €T0 pC3yJibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMynaMpoBaTh — MpOBEpsieMbie
OPEINONIOKEHNs, CcOOMpaTh  yCTaHOBKY M3  NPEIJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)0pMy.]'II/Ip0BaTL BBIBObI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(POBBIX MPHUOOPOB, 3aNMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPYyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAQHOBKY W BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUN U3MEPEHUN COOMpPaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Tmpu paboTe ¢

1a00paTOpHBIM 000py10BaHUEM

1.14

yKa3plBaTh MPHUHIMIBI  JACHCTBHS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIUIIBI JICHUCTBHS HW3YUYEHHBIX
npruOOpOB M TEXHUYECKHX YCTPOMCTB C MOMOIIBI0 UX OMHCAHMS,

UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX SBJIEHUH W




HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

HNPUBOJUTL TPUMEPBl  (HAXOJIUTh HWHQPOPMAIUIO O MPUMEPAX)
MPAKTUIECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B Opr}I(aIOHleﬁ cpeae

1.16

OCYUIECTBIISITh OTOOP MCTOUYHUKOB MHGpopManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh npu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAy4YHOINOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

cO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HSTOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBIH NOHSATUHHBIN anmapar Kypca

(GU3HKH, COMPOBOKIAThH BHICTYIIJIEHUE MPE3eHTaLluEe

1.19

IIPY BBINIOJHEHUH yU€OHBIX MIPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IpYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY’KAIOIINX

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BaTh IOHATHA




1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (u3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABICHUN

1.4

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITHMYMH, HAXOTUTH (OPMYIIHI,
CBA3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HM3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3Ysl 3aKOHBI U
bopMyIIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCII0OBUS 3a/1a4M 3alIUCHIBATH KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JMaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJyYeHHOEe 3HadyeHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUECKUX METOJI0B, UCTIONb3Ys ONKUCAHUE UCCIICAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (bI/IBI/I‘-ICCKI/IX SIBJICHHH WX

(GU3MYEeCKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC




MPENNONIOKEHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHMs1, OMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUSA C HCIOJIB30BAHUCM aHAJIOI'OBBIX
HpI/I60pOB n JaT4YUKOB (bHSPI‘IeCKI/IX BCJIIMYMH, CpaBHUBATh PE3YJIbTaThbl

U3MEpEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeIOKEeHHOMY  IJIaHy, (puKcupoBaTh
pe3yabTaThl MOJYYSHHOM 3aBHCHMOCTH B BHJE TAONHIl U TPaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IHPEMIOKCHHOM MHCTPYKLMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYI0OBaHHEM

1.14

XapakTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHUH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOI\/'ICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
SJICKTPHUICCKUX IIGHCI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.17

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NyTEM CpPaBHEHUSA

JOITIOJIHUTECIIbHBIX MHMCTOYHHUKOB BBIACIATH I/IH(l)OpMaHI/II-O, KOTOpas




SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpU  BBINIOJIHCHUU y‘le6HHX 3az[aH1/n71 Hay4YHO-

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPABOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3NIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMHK  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa

HeﬁCTBHﬁ nu KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb

COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAHMBATH

KOMMYHHKATHBHOC BSaHMOﬂeﬁCTBHe, IIPOABJIAA T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001mero 06pa3013amm

1.1

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

1.2

pa3jindaTrhb SABJICHUA 10 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aauy B YUEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUZUUECKUX SBICHUN

1.4

ONUCBIBATHL HN3YYCHHBIC CBOMCTBA Te€Il H (I)I/IBI/I‘-ICCKI/IC SABJICHUA,

HCIIOJIB3YA (1)I/I31/I‘-IGCKI/Ie BCJIIMYMHBI, IIPpU OIIHMCAHUW TIPABUIIBHO




TpakTOBaThb  (U3MYECKUIl  CMBICA  MCHOJB3yeMbIX  BEJIMYHH,
0003HauCHHSI M €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINMYHH

1.5

XapaKTCpU30BaATh CBOMCTBa TCI, (1)I/ISI/ILIGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 H3Yy4YECHHBIX CBOWCTBA

bu3nUeCKuX IBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahauyd (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIS pelIeHUsl, IPOBOJUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJIyYE€HHOT0 3HA4Y€HHUS (PU3HUECKON BEIIUUUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MHpPU HMOMOIIU
(bu3MYEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIEA0BAHUS, BBIAEIAThH
MIPOBEPSEMOE TPEAIIOJIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECAOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOJCHHIA U OTIBITOB

1.9

MPOBOJAMTH OIBITHl M0 HAOJIONCHUI0 (U3NYSCKUX SBICHUA WA
(buU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pY/OBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOor BeTWYUHBI ((POKYyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

M3MepeHus (U3MEpUTENIBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C




UCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUIl: IUIAHUPOBATh HCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJyYEHHOH 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU

I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpPEeaJOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aAHAJIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYI0BaHHEM

1.14

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

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHICHUH Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKajie ¥ coOuparole JuH3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPHUMEPAX)
MIPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6.]'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B 0pr>1<afou1e171 cpeae

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
NuTepuer, caMocTOsTENbHO (OPMYIUPYsS TIOUCKOBBIM  3ampoc,
HAaXOAUTh NyTH  ONpENEIEHUs]  JTOCTOBEPHOCTH  ITOJIYYEHHOM
nH(popManui Ha OCHOBE WMEIOIIMXCA 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHUKOB




1.19

UCIIOJIb30BaTh IPH  BBHIMOJIHEHUMM Y4YEOHBIX 3aJaHUNd  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainbl, pecypchl ceTu HHTepHeT; BiameTts npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBanuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3[1aBaTh COOCTBEHHBIC IHCHBMEHHBIE M YCTHBIC COOOLICHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (HPU3UIECKOTO
COZIEPKaHMs, MyOJIMYHO TIPENCTABIATh Pe3yIbTaThl NPOEKTHOW WIIH
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCTIOJIb30BATh M3YYEHHBIM MOHATHIHBIN anmapaT U3y4aeMoro pasjerna
(GU3MKKM W CONMPOBOXKIATH BBICTYIUICHHWE MpPE3CHTAIe C Yy4ETOM

0COOEHHOCTEN ayJJUTOpHUHN CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYyIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYNIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3ziena

Kon

3JEMEHTA

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJBL.
dusznueckue SBICHUSA: MEXaHUYECKHE, TEIIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECTCCTBCHHOH&Y‘IHBII;'I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HAO0JF0IaEMOTO SIBJICHUS

1.4

Onucanue Gpu3nUeCcKuX SBICHUH C TOMOIIBIO MOJIENIEH

1.5

[TpakTueckue paboThI:

HiHPar###l3mepenre pacCTOSTHUN.
#HiHPart##l3mepenne o0bEMa JKUIKOCTH M TBEPAOIO
Tena.

#HHPar###Onpeienienre pa3MepoB MajIbIX Tel.
#iHParf##l3Mepenne  TeMreparypbl IpU  TIOMOILHU

AKUJKOCTHOTO TEPMOMETpPA U TaTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H##Par###CTpoenure BelecTBa: aTOMbl U MOJICKYJIBI, UX
pasMepbl.  OmBITHI,  JIOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

HH##Par##Ht]lBkenne  dactmiy  BemiectBa.  CBs3b
CKOPOCTH  ABWXKEHHUS  YacCTHI] C  TEeMIEepaTypoOu.

BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

B3aHMOHeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U




OTTAJIKUBAaHHUEC

HH##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3anmocBs3p Mexy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX MU HUX aTOMHO-MOJEKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOBI
[TpakTrueckue pabOTHI:
#HH#Par###OLenka auamMeTpa aToMa METOJOM PsijioB (¢
UcIonb30BaHueM pororpadumii).

2.6 HHHPar##H#ONBITEL MO0 HAOMIOMEHHIO  TEIJIOBOI'O

pacIIMpeHus ra3os.
HHHPar#H##0ONBITEL 0 OOHAPY)KEHHUIO JIEHCTBHA CHII

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 MexaHnuueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
HiH#HPar##H#CKropoCTb. Cpennsist CKOpPOCTb npu
3.2 HEpaBHOMEPHOM JBIKEHUH. Pacuér myT u BpeMeHH
JIBYDKEHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InorHocTte BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUSA TeEIl
16 Cuna ynpyroctu u 3axkoH ['yka. M3mepenue cuibl ¢
' MIOMOMUIbIO AUHAMOMETpA
37 #HiHPartH##SIBnenne TaroteHus u cuina Tsokectd. Cuna
' TSDKECTH Ha APYTUX IulaHeTax. Bec Tena. HeBecomocTs
13 Cuna tpeHusa. TpeHHE CKOJIBXEHUS W TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HPar###Crioxkenne CuJ, HaMpaBICHHBIX 110 OJHOU

npsiMoil. PaBHOAEHCTBYIOIAs CUIT




3.10

[TpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHDKEHUS
(mapuka B OKHJKOCTH, MOJEIU  3JICKTPUUECKOTO
aBTomMoOmIIT W Tak panee). OmnpeneneHue cpemHen
CKOPOCTH  CKOJIBKEGHHUS Opycka WJIM IIapuKa [0
HAKJIOHHOM  miockocTH. OmpeneneHue  MIOTHOCTH
TBEPIIOTO Tela. OnbITHI, JIEMOHCTPHUPYOIINE
3aBUCUMOCTh PACTsDKEHUs (nedopmarivu) Ipy>XKUHBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKkue sBICHUS B IPUPOAE: IPUMEPHI ABWKCHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOU IPUPOJE,

JICHCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JABJIEHUE T

BEPJIBIX TEJI, J)KMJIKOCTEI U TA30B

4.1

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIMUCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XUIAKOCTAMHU U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

4.4

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT FJ'Iy6I/IHI>I.
I'mapocratuueckuit napagokc. CooOmaronirecs cocypl.

FI/II[paBJ'II/I‘-IeCKI/IG MEXaHU3MBbI

4.5

Atmocdepa 3emnu u armoceproe nasnenue. [IpuanHb
CYLIECTBOBaHMs BO3IyIIHON oO0ojouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

W3mepenune arMmocdepHoro npaeneHus. [Ipubopsl ans

HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

4.7

[eiicTBue KUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTryeckue paboTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOHM B JKMJIKOCTb 4YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH Ha
TENO,  NOrpyXEHHOEe B JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOILEH
CHWJIBI, AECUCTBYIOLIEH Ha TEIO B XKMJIKOCTH, OT 00bEMa
IOTPY>KEHHOU B JKUJKOCTb YAaCTH TEJA U OT IJIOTHOCTHU
xkuakoctd.  KoHcTpyupoBanume — apeomeTpa WM
KOHCTPYMPOBAaHHE  JIOAKM M  OHpeAclieHHe €€

rPy30MO0ABEMHOCTH

4.10

dusnyeckue - ABICHUA B [IPUPOJIE: BJIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUIABAHUC

pBIO

4.11

TexHuyeckue YCTPOWCTBA: COOOIIAIOIIUECS COCYIbI,
YCTPOWCTBO BOJAOIPOBOJA, THUJPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckast pabora

5.2 MexaHnndeckast MOIIHOCTD

- [Ipocthle  MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas

' MI0CcKOCTh. [IpaBuiio paBHOBECHUS pblyara

5.4 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Kosddumment

5.5 ITOJIE3HOTO NENUCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

s g [lonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U

COXpPAaHCHUMA MEXaHUYIECKOM OHEPIUn
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[TpakTrueckue pabOTHI:

#H#HPar###Onpenenenie pabOTbl CUIIBI TPEHMSI IIPU
pPaBHOMEpPHOM JBM)KCHHHM Tella 10 TOPU3OHTAIBLHOMI
nopepxHoctu. MHccienoBanue ycCIOBUH paBHOBECHS
peryara. HMsamepenue KIIJI HakIoOHHOM TIJIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUs MEXaHUYECKON YHEPTrUn

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YECJIOBCKAa

5.11

TexHuueckue YCTpOMCTBA: pblyar, TMOJABUXKHBIA U
HETOABUKHBIN OJIOKM, HAaKJIOHHAs IJIOCKOCTb, MPOCTHIC

MCXaHU3MBbI B 6LITy

8 KVIACC

Kox
pa3aena

Kon
JIeMeHTa

IIpoBepsieMble 31eMEHTHI COMePKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOCHHMsA BemecrBa. Macca M pasmepsl
MoJieKysl.  OmBITBI, MNOATBEP)KAAIOIIME  OCHOBHBIE

IMOJIOKCHUA MOHCKyanHOKHHCTH‘ICCKOﬁ TCOpHUU

6.2

Mogenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
cocTossHUM BemecTBa. Kpucrammmueckue u amopdHble

TCIa

6.3

OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TeJ
Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUIECKON

TEeopuun

6.4

CmaunBaHUe U KalmUJIIIPHBIC ABJICHHUA

6.5

Tennopoe paciipC€HUC U CKATUC

6.6

Temnepatypa. CBs3b TeMIepaTrypbl CO CKOPOCTBIO

TCIIJIOBOI'O JIBMKCHUSA YaCTHUIL

6.7

BuyTtpennsist sneprusi. CnocoObl H3MEHEHHs BHYTpEeHHEH




SHEPIHHU: TeIUIoNepeaua H COBepIIeHUue padboTh

Buapl Tennonepenadn: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3JIy4eHUE
KomnuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTh
6.9
BEIIECTBA
TemooOMeH © TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIUIOBOTO OanaHca
[InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
6.11
VY aenbHas TemioTa MIaBiIeHUs
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenwue.
Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
6.12
3aBUCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOrO ABUraTesis. TeroBble ABUTaTeld U 3aniuTa
OKPYKAarOIIE Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS] SHEPTUU B TETUIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
HHHParfH##0ONbITHL 10 OOHAPYKEHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO MPUTSKEHUS.
H#H#H#Parf##0ONBITHL IO  BBIPAIIMBAHMIO  KPHUCTAJIOB
MOBAapPEHHOM COJIM WIIM caxapa.
‘ #HHHPar#t##OneITEI 1O HAONIOAEHUIO  TEIJIOBOTO
17

pacIIupeHus ra30B, KHUIKOCTEH M TBEPIIBIX TEI.
#HH#HPar###Onpenenene aaBieHUs Bo3lyXa B OaioHe
HITpHIIA.

HAHParfH##ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JIaBIICHUS] BO3IyXa OT ero o0bEMa W HarpeBaHWs WA

OXJIQXKCHHS.




#H##Par### IpoBepka TUNOTE3bl JTMHEWHONW 3aBUCHUMOCTH
JUIMHBI ~ CTOJIOMKA O KHJAKOCTH B TEPMOMETPHUUYECKOMN
TpyOKe OT TeMIeparyphbl.

#H##HPar###Habmonenne U3MEHEHUS BHYTpEHHEH
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoThI
BHEIIHUX CHJI.

###Par###Iccnenoanue SIBJICHUS TEIUIOOOMEHa TMpH
CMEILIMBAHUH XOJOJHOU U rOpsYEr BOJIBI.
#HH##Par###Onpenenenue KOJIMYEeCTBa TETUIOTHI,
MOJIYYEHHOTO BOJOW IIPH TEIUIOOOMEHE C HarpeThiM
METaUTMYECKUM ITUITHHIPOM.

###Par###Onpenenenre  ynenbHOM  TEIJIOEMKOCTH
BEIIICCTBA.

#H##Par###lccrienoBanue npoecca ucnapeHus.
#H##Par###OnpenesieHue OTHOCUTEJIBHOM  BIAXHOCTH
BO3JIyXa.

###Par###Onpenenenne yaeIbHON TETUIOTHI TUIABICHUS

JIbJA.

6.18

@u3nyeckue SBJIEHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTSDKEHHE M KaNWJUSIPHBIE SBJICHHS B TIPHUPOJIE,
KpUCTAILJIBI B Tipupojie, uanydenue ConHila, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUISAPBI, MPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrtpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT

BEJIMYUHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)




DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

7.3 nons. [IpuHIUI Cyneprno3uiuu SJIEKTPUYECKUX TOJICH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHukH U
JUDJICKTPUKHU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMUS
' 3JIEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
JHeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
o Onextpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
' HaTpsKECHUE
79 CornpoTuBieHue MPOBOJIHUKA. VYnensHOE
' COTIPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu
1 [locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
' MIPOBOTHUKOB
PaGota u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DONeKTpUuecKue Lenu U MOTPEeOUTENU SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkaHme
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mone. MarHuTHoe mojie 3eMiId U €ro
' 3HAYeHHe I )KU3HU Ha 3eMIie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
717 JlelicTBME MarHUTHOrO IOJS Ha MPOBOJHUK C TOKOM.

SHGKTpOJIBI/IFaTeJ'IB IMOCTOSSHHOTO TOKa. Vcmoab3oBaHMe




3JIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOMCTBAX M Ha

TpaHCIIopTe

OnbiTel  ®@apaned.  SBieHUE  BIEKTPOMATHUTHOM

7.18
uHaykiuu. [Ipasuio Jlenna
DneKTporeHepaTop. CrniocoOsl MOJTy4eHUs
7.19 BJIEKTPUYECKON SHEPIumu. DIIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU
[IpakTuueckue pabOTHI:
OnbITH 10 HAOTIOJACHHUIO STEKTPU3AIUHN T HHIYKITUESH
Y TIPU CONPUKOCHOBEHHH.
HccnenoBanue pAeicTBUS SIEKTPHUUECKOrO TIONIsA  Ha
MPOBOJAHUKH U TUAICKTPUKU.
COopka u mpoBepka pabOTBI dSJICKTPUUSCKON IeNHu
MOCTOSTHHOT'O TOKA.
W3mepenue u peryiupoBaHue CUJIbl TOKA.
N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UYIIETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha PEe3UCTOpE.
720 OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTeprala.

[IpoBepka mpaBWiIa CJHOXEHHUS HANpsHKEHUH  Mpu
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapalieTIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexaenenne  pabOThI
NEKTPUYECKOTO TOKa, HIYIIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHre  MOIIHOCTH — DJIGKTPUYECKOTO  TOKA,
BBIIETIsIEMOM Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, WAYIIETO 4epe3 JaMIIOYKy, OT HaIpsKCHHS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.

I/I3yquI/Ie MAarauMTHOTI'O IOJIA MOCTOAHHBIX MAarHuTOB IIPpU




ux oOveauHeHMH U paszjaeneHun. VccnepoBanue
JEHUCTBHUS JIEKTPUUECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUA TOKa B Karymke. I3ydenue

ﬂeﬁCTBHH MArduMTHOIO II0JIsI Ha IPOBOAHHUK C TOKOM.

Koncrpyuposanue u U3y4yeHue paboThI
JIIEKTPOABUTATEI. N3mepenne KIIJ
3JIEKTPOJIBUTATENIBHOM  YCTAHOBKH. OnbIThI o

HCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUUN:
HCCIICJOBAaHUE H3MEHEHUM 3HauYeHHUS U HaIlpaBJICHUS

WHYKIIMOHHOT'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBICHUS B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJTH, Apeii( MOIIOCOB,
POJIb MArHUTHOTO TOJIS I71s )KU3HU Ha 3emuie, MOJsIpHOe

CHAHUC

7.22

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpHI,  HarpeBareIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOABUIATEIb

IMOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKA

9 KVIACC
Kon
Koz »nementa [IpoBepsieMble 2IEMEHTHI COAEP)KAHUS
paszaena
MEXAHUWYECKUE SABJIEHU S
o 81 Mexannyeckoe JABWXKEHHE. MarepuanbHas TOYKa.
. CucreMa orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKECHUA




8.3

PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE

#H##Par##HHepaBHoMepHOE NPAMOJMHEHHOE JBUKCHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JIBH>KEHUU
g5 Yckopenue. PaBHOyCKOpEHHOE MPSMOJIMHETHOE
' JIBIDKEHUE
8.6 #H#HPar###CBoboaHoe manenue. OnbITel [ anumes
HiHParfH##PaBHOMEpHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE yCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 BTtopoii 3akon HeroTona
8.10 Tpernii 3akon HeroToHa
8.11 Hi#ParfH##] [puHIMI cyneprno3uiuu CUi
8.12 Cuiia ynpyroctu. 3akoH ['yka
%13 H#i#HParf##Cuiia  TpeHHs: CWia TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHUS MTOKOS, IPYTHE BUJIbI TPEHHUS
214 #H#HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaeHUS
815 JBuwxenne  muaHer  Bokpyr  Comnma.  IlepBas
. KOCMHYECKasi CKOpocTb. HeBECOMOCTh 1 neperpys3ku
S 16 PaBHOBecue MaTtepHaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEJ0
%17 #i#HtPar#H##PaBHoBecue TBEPIOro Teia ¢ 3aKperIEHHOU
. OcCbl0 BpateHus. MomeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynec Tena. U3menenue uMiyibca. mMmyiibe cumsl
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 #Hi#HtPar#HH#PeakTuBHOE ABM)KEHUE
8.21 Mexannueckasi paboTa U MOIIIHOCTb
82 PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
. SHEpPruu u paboTbl
8.23 [lorennmanpHast dHeprus Tena, NOAHATOIO  HaJ




MOBEPXHOCTHIO 3eMJIIU

8.24

[ToTenuuanpHas SHEPTUS CKATON TMPYKUHBI

8.25

###Par##H#Kunernueckas  sHepruga.  Teopema o

KMHETUYECKOUN SHEPrUu

8.26

HiHParfH##3aKoH cOXpaHEHUS! MEXaHUYECKOW SHEPTUU

8.27

[IpakTuueckue padOTHI:

OmnpeneneHue cperHeil CKOPOCTU CKOJIbKEHHsI Opycka
WIM JBWKEHUS IIAapUKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
Kak psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHusa. OrmnpenencHue
ko3(duuuenta TpeHus ckoibxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTbHl CUIIBI
TPEHUST TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIbLHOM MoBepXHOCTH. OmpeneneHue padOTHI
CHJIBI  YOPYrocTM  TNpu  HOIbEME  Ipy3a ¢
WCTIOJIb30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO

OJIOKOB

8.28

dusznueckue SBICHUS B mpupoae: MpujrMBbl U OTJIUBELI,
JABMOKCHHUEC IIJIAHCT ConHeyHon CHUCTCMbI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTUYUKH

TOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

KOoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTyaa

9.2

Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.




[IpeBpamienue suepruu npu KojaedaTeIbHOM ABHKEHUN

93

3aryxaromue koyieOaHus. BbIHYKIeHHBIC KOjacOaHMs.

Pe3onanc

94

Mexaunueckue BOJIHBL. CBOIICTBA MEXAaHUYECKUX BOJIH.
[IponosnbHbIE W TMONEpeYHble BOMHBI. [[TMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXxaHU4eCKHEe BOJIHBI B

TBépI[OM TECIE, celicMUYEeCKHE BOJIHBI

9.5

3ByK. ['poMKOCTH U BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 4acToThl W Iepuona  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl W Iepuoja  KoseOaHui
HPY>KHUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  TepUojia  KoJieOaHMA
NOJBEIIEHHOIO0 K HHUTH TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJieOaHMA
NPY>KUHHOI'O MasATHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepuoja Kosie0aHui rpy3a,
MOJBEIIEHHOI0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU

npyuHsl. 3MepeHue yckopeHus CBOOOAHOIO NaieHus

9.8

dusnueckue SBICHUS B Iprupoac: BOCHIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMUYecKue BOJIHBI,

LIyHaMH, 3XO0

9.9

TexHU4ecKue YCTpPOMCTBA: IXOJOT, HCIIOIb30BAHHE

yJIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IIoJic. BJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [[Ixana 3eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarauTHas mpupoaa cBera. CKOpOCTh CBeTa.
' BousiHOBBIE CBOMICTBA CBETA

104 [IpakTudeckue pabOTHI:

N3ydyeHne CBOWCTB  JJIGKTPOMAarHWTHBIX BOJH C




TTOMOIIIbI0 MOOMIIBHOTO TeledoHa

dusndyeckue SBICHHUS B npupoae: Ouojgornyeckoe

11

10.5 neiicTBue BUJUMOTO, yIbTpaduoIeToBOrO u
PEHTT€HOBCKOTO U3TyUYEHHM

10.6 Texuuueckue yCTpoiicTBa: UCIIOJIb30BaHUE

' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKY CBETA

11.2 [IpsimosnHENHOE pacIpOCTpaHEHHUE CBETA

113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa

14 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 Jlunza. Xop siydeit B JIMH3E

116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA M
' TeJecKoIa

117 I'ma3z kak omnrtuyeckass cucrema. biauzopykocts u
' JAJIbHO30PKOCTh

118 Paznoxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/IH CB€Ta

11.9

[IpakTuyeckue paboOTHI:

HiHtPar#H#lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.
HiHtPar#H##l13yuenne  xapakTepUCTHK  HM300paskeHus
IpeaMeTa B IIJIOCKOM 3epKaje.

HiHtPar#H#lccnenoBanue 3aBUCHUMOCTH yria
NpPEIOMIIEHUS] CBETOBOTO Jy4ya OT YIJla TaJeHus Ha
TPaHUIIE «BO3IYyX — CTEKIION.

###HPar##lonyuenne  M300pakeHUH C  MMOMOIIBIO
coOuparoIei TUH3HI.

#H#HPar###Onpenenenue (QOKyCHOrO pacCTOSHUS |
ONITUYECKOH CHIIBI COOMPAFOIIEH JTNH3BI.
##HPar#H##ONBITEL IO pa3ioXKeHHIo Oeloro cBera B

CIIEKTP.




#H#Par##H#ONBITHL 110 BOCHPUSTHIO IIBETA MPEIMETOB

IpU UX HAOJIOAEHUH Yepe3 BETOBbIC (DUIBTPHI

11.10

®dusnyeckue sABJIEHUS B npupone: 3atMeHus ConHua u
JlyHsbl, 11BeTa TeJl, ONTUYECKUE SBICHHUS B aTMmocgepe

(uBet HeOa, pedpakius, pagyra, MUPax)

1111 Texuuueckue YCTpOKMCTBA: OYKH, [IEPUCKOIL,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
11 OmnseiTel Pezepdopna u manerapHas Mojenb aToMa.
' Mogens aroma bopa
129 Hcnyckanne W MorjiomeHue cBera aToMoM. KBaHTEIL
' JIuHenyaTsie CIIEKTPHI
12.3 PanuoakTtuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
124 Crpoenue aromHoro snpa. HykioHHas Mozenb
' aTOMHOTO sapa. M3oTonsl
15 PagnoaktuBHbie mpeBpamenus. Ilepuon mnomypacnaaa
' ATOMHBIX SJEP
126 SnepHble peakiuu. 3aKOHbI COXPAaHEHHUsS 3apsiIOBOIO U
' MacCOBOT'O YUCET
12 12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
123 Peakiuu cunTe3a u genenus siaep. VICTOUHUKY SHEPTUH
. ConHua u 3B€37
129 Snepnas osHepreruka. JleMcTBHE  pPaguOAKTUBHBIX
' M3JIyYEHUN Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Habmronenne COmomIHBIX M JTHUHEHYaThIX CIEKTPOB
W3JTy4YCHHUS.
12.10

HccnenoBanne TpEeKOB: M3MEPEHHME SHEPIMM UYACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusm).

W3mepeHue paanoakTUBHOTO (poHa

12.11

®dusnueckue SBICHUSA B IMPUPOJAE: €CTECTBEHHBIN
PaauOaKTUBHBIN ¢omH, KOCMHMYECKHUE Jy4H,

PaAOAKTUBHOC MU3JIIYUCHUC TMPUPOAHBIX MHHCPAJIOB,




JICUCTBUE PAANOAKTUBHBIX HW3JIYUYCHHH Ha OPraHu3M

YCJIO0BCKa

12.12

Texuuueckue YCTpOKMCTBA: CIIEKTPOCKOII,

UHAMBHUIYaAJIbHBIN 103UMETp, Kamepa Bunibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
(¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBAa, O (M3MYECKOH CYIIHOCTH SBICHUH MPHUPOBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromieM MHPEC, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'Ia,I[eHI/Ie OCHOBAaMH ITOHATHMHOI'O araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCIICHHA y‘~I66HI>IX 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (1)I/I3I/ILIGCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJNIB3YS QyHAAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YYCHHBIC CBOMCTBA TeI U (bI/ISI/I'-IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
COOJIOIEHHsT TPaBIJI OE30MACHOTO TPyJa: HAOMIOACHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyJOBaHUS MO MHCTPYKLHUH, ONUCBHIBATH XOJ
OTIBITA U 3AMHCHIBATD €T0 PE3yIbTAThI, (HOPMYITUPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY [0 MHCTPYKLHUM, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYUEHHBIE PE3YJIbTAThI C
y4€TOM 33]aHHOM MOTPELIHOCTH PE3yIbTaTOB U3MEPEHUH;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHMUIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUMH,  IPEJICTABIAThH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yUUTHIBATh OTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsicCHEHUS! PU3NYECKUX ITPOLIECCOB

YMmenne 0OBICHITH CI)I/IBI/I‘IGCKI/IC IpouecChbl U CBOMCTBa TCJI, B TOM
YquCJI€E M B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTHUKO-OPHUCHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTHU, BBIABIIATh HPUYNHHO-CICACTBCHHBIC CBA3U U
CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha U3YUYCHHBIC CBOMCTBaA (1)I/I3I/I‘ICCKI/IX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI U (opMysbl, CBsA3BIBaOIIME (PU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCHIBaTh KPAaTKOE YCIOBHE 3alayH,
BBISIBJISATh HEJOCTAIOIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIbI,
HEoOXOoUMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
MIPOBOJUTH PAcY€Tbl U OLIEHUBATh PEAIUCTUYHOCTH IIOJyYEHHOIO
3HayeHUs (PU3MUECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu30BaTh IIPUHLHUIBI  JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJE€ OBITOBBIX MHPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3YS 3HAHUSA O

cBOMcTBax (U3NYECKUX SBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTHU

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111 oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNIPUOOpaMH W TEXHUYCCKUMH
YCTPOWCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXKAIOIIEH cpele; MOHUMAaHUe
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHUNA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(U3HYECKOTO COJEp)KaHUS C HCIIOJIB30BAaHUEM HH(DOPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJTy9eHHOW WHQOpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IpHU
BBITIOJTHCHUH Y4YEOHBIX 3aJaHWil HAYYHO-TIOMYJSIPHYIO JUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMbl B JAPYTYIO; YMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX NCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuUéTa.

OTHOCHUTEIBLHOCTh JABUXKXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna mis

1.2 BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JNBIKEHUE. 3aBUCHMOCTh KOOPIWHATBI TENa OT
BPEMEHHU B CIy4ae pPAaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUYKEHUSI:
13 x(t)=x,+vt
['padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIHHU CKOPOCTHU, TPOEKINH
NepeMeneHus, MYyTH, KOOPIWHATHI TP PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBHUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sy =vy =i+ a = ;
2
DopmyIbl JUIS TPOSKIUU TEPEMENICHUS, MPOCKIIUU CKOPOCTH M IPOCKIIHH
YCKOpPEHUs TPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHH:
1.4 s (D) =vy,-t+a,- L,
2
U.T('f) =Upy T4, L,
a.(f)=caonst,
U:_.l.: - L)-__.l.: =2a,s,
['padmkn 3aBUCHUMOCTH OT BPEMEHU Jisi MPOCKIUU YCKOPEHHs, MPOCKIINH
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
PSIMOJIMHEHOM JIBH>KEHUU
CBoboaHoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEePTHKAIH (JIBIOKEHWE Teja BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




MPOCKIIMA CKOPOCTH ¥ KOOPAWHATHI TIPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIH

CKOpOCTh PAaBHOMEPHOTO JIBWDKGHHUs Tella IO OKpYyXKHOCTH. HampaBneHue
CKOpOCTH.
®dopmyna s BBIYUCICHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TEPHO
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia i1l BBIYACICHUS YCKOPEHUS:

1.6
2
a. = L
“ R
®dopmyiia, CBSI3bIBaIOIIAs! IEPUOJ] M YACTOTY OOpalCHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIIOTHOCTH
p = m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoit 3akon HeroTona:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeiicteue Ten. Tpetuit 3akoH HeroToHa:
1.11 FE—}lz_Fl—}E
1.12 TpeHue Mokost U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS. MOLYJISl CHJIBI




TPEHUS CKOJILXKCHUA:

FIP =u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKkOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My - M,
F = G - '—_‘—
RZ
Cuiia TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJCHUSI.
dopmyna At BBIYUCICHUS CUJIBI TSKECTH BOIM3H moBepxHOCcTH 3emnu: F = mg.
JBmxenue mnanet Bokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYNHA.
D=mi

Nmnynbe cuctemsl Ten. M3menenune uMiryibea. IMIynbe Cuiibl

1.16

3aKkoH COXpPaHCHUSA UMITYJIbCA JJIS 3aMKHYTOﬁ CHUCTCMBI TCII.
D=0, i, U, =const

PeaxTtuBHOE NBUXKEHHUE

1.17

Mexanunueckas padora. @opmyna st BEIYUCICHUS pPaOOThI CUITBI:

A=Fscosct

MexaHudeckas MOIIHOCTb:

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUsl. d)opMyJIa JUIA BBIYHCJIICHUSA

KHHETHISCKOM OHCPIUU:




Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU

SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,= mgh

1.19

Mexaandeckas SHEpPIus:

E=E,+E,

3aKoH COXpaHCHHA MEXaHHYeCKOM OHEPI'UH. (DOpMYJ'Ia JJI1 3aKOHA COXpPAaHCHHA

MEXaHUYECKON SHEPTUU B OTCYTCTBUE CWJI TpeHUs: £ = const.

HpeBpameHHe MEXaHUYECKOU OHCPI'vH IIPpU HAJIMYUU CUJIbI TPCHUA.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHHUKH.
Peryar. Momenr cwitel; M - FI.

Ycnosue PaBHOBCCHA pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas

"151':1:311333;15

1.21

[aBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:

_F
p__g'

JaBnenue raza. ATMocdepHoe aBiieHue.

FI/I,I[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPH KUIAKOCTHU.

CDOpM}’J'Ia AJI BBIYHUCIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

3akoH Apxumena. Popmyna I ONPEIEICHHs] BBITAJIKHUBAIOLIEH

JIEHCTBYIOIIEH Ha TEJO0, NOTPYKEHHOE B KUIKOCTh WM Ias:

Foy =pgV

CHIIBI,




YcnoBue nnaBanud Teia. [lmaBanue CYI0B 1 BO3AYXOIlJIaBaAHHUEC

1.24

MexaHnueckue KoJIeOaHMS. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIe0aHu.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY M MEPHOJ KOJIEOaHU:

1.25

Maremarnueckuii M NpPYKUHHBIM MasTHUKUA. [IpeBpaiienue sHepruu Inpu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue konebanus. Beinyxennslie konebanus. Pezonanc

1.27

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

Ipakmuueckue pabomul

N3MmepeHne cpelHE IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
HPY>XUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbl TPEHMS, CHUJIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUN NPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIET0 Ha phlyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MOIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT Macchl TeNa; CUIIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO TABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKHUHE, OT CTEIECHHU
negopManuu MpyXKHUHbI, YCKOpPEHUs1 OpycKa OT yIJla HAaKJIOHA HAaIlpaBIISIOIEH;
nepuoja (4acToThbl) KoyseOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblvara

1.30

Dusuueckue A61EHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U




TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,
PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbIdaru B TCJIC YCIOBCKA, BJIUSAHHNC
aTMOC(bepHOFO JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

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

Texnuueckue yCWlpOZJCWtGd.’ CIIMAOMCTpP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, OUHAMOMCTP, IIOJUIIHWIIHWUKKM, PAKCThI, pbIYvar, HO,HBPI)KHBII;'I n

HGHOHBHX(HbIﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

13 COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOAONPOBOJAA, THMAPABIMYECKH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW 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

27 JBuwxenue wyactuy BemiecTBa. CBsA3b CKOPOCTH JABMKEHUS 4YacTHL C

' Temrneparypoii. bBpoyHoBckoe nBmxenue, muddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buyrtpennsist sHeprus. PabGora u Teruonepenauya Kak CcHoocoObl HM3MEHEHHS

' BHYTpPEHHEN 3HEPTUU

2.7 Bunel Temnonepenadn: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITyYCHHE
Harpesanne wu oxnaxzaeHnue ten. KoaudectBo — TemnoTsl. Y enbHas
TEIUIOEMKOCTb:

2.8 ) \

Q=cmlt,—t,)
3aKOH COXpaHEHHWS PHEPIMM B TEIIOBBIX IPOIECCAaX. YpPAaBHEHUE TEIIOBOTO
OanaHca:

2.9
Q1 _Qg +...=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B MpoIEecce

2.10 ucrapeHuss M KoHjaeHcauuu. KureHue JKUOKOCTU. YenbHas Temiora

napoooOpazoBanus: L = O/m




2.11

BnaxunocTs Bo3ayxa

2.12

IInaBnenue wu Kpucraumsauus. I3MeHeHMe BHYTPEHHEW DHEpPruM IIpH

IJIABJICHUH U KPpUCTAJUIN3allUH. y,I[GJ'IBHaH TCIIOTA I1JIaBJICHUA:

2.13

BHyTpeHHss1 3HEeprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=0/m

2.14

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

2.15

Ilpaxmuueckue pabomul

W3mepenne yaenbHOW TEINIOEMKOCTH METAJUINYECKOr0 LUIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOM KOMHATHOM TeMmmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM LWIMHAPOM, IIOCJIE OIyCKaHHs €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpja. MccnenoBaHue M3MEHEHMs TEMIIEpAaTypbl  BOABI  IPU
pPa3JIMYHBIX YCJIOBUAX; SIBICHUS TEIUIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHOM W

FOqueﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
KUJKOCTHBIM TEpPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. [[Ba BUa 2IeKTPUUIECKUX 3apsii0B

32

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaia

34

SJICKTpI/I‘ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYNEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)




Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrO TMOJs Ha

3.5
ANeKTpUuYecKue 3apsaapl. [IpOBOTHUKH U TUAIIEKTPUKHU
[TocTostHHBIN 3neKTpUUecKuid TOK. JlelicTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
1.8 3akon OMa a1is yyacTka anektpudeckoit uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
TT—TT - R—
J.I :A.r'}-. '[r —'[rl _'[r"}-. R_R]. _R-}
3.9 [TapannensHOE COEAMHEHHE TPOBOJIHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;;I=I+1;R=—.
ST -7 2
CwmenranHble COeTMHEHUS TPOBOTHUKOB
310 Pa6ota 1 momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOe TMoJIe NPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMHM
MarHUTHOW MHIYKIIMH
313 MarauTHoe T1OJIe TOCTOSHHOTO MAarHuta. B3auMoAencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SABnenne snekrpoMarHuTHON HHAYKUMHU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
3.16 W3mepeHre  3JIEKTPUYECKOrO0  CONPOTUBIEHUS  PE3UCTOpa;  MOIIHOCTH

SJICKTPHUYCCKOT'O TOKA, pa6OTLI QJICKTPHUYICCKOI'0 TOKA.




HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOMIETO B MPOBOJHUKE
(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COTPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YAEIBHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; TMpaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, IPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu, BJIEKTPOOCBETUTENbHBIE  MPHOOPBI,

3.18 HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
[PEIOXPaHUTENH, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsiMonuHeiHOe pacpocTpaHeHUe CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucniepcus ceera

394 JInnza. Xon nyueir B nuH3e. DokycHOe paccTosHMe JHMH3BL. OnTHYecKas cuia

' muu3el: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. OnrTuyeckue npudopsl
IIpaxmuueckue pabomoi
#H##HPar###l13MepeHre  ONTUYECKON CHIIbl coOuparomield JMH3bI; (OKYCHOTO
paccTosiHus coOuparoIiel JMH3bI (110 CBOMCTBY paBEHCTBAa pa3MEpOB MPEAMETa U
U300pakeHusl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns

3.26 MPEIOMJICHUS CTEKIA.
#iHPar###llccnenoBanue CBOMCTBa M300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUS (OKYCHOTO DPACCTOSIHUSI JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTja NPEJIOMJIEHHS CBETOBOIO Jyya OT yIJla MaJeHUs Ha
IPaHULIE «BO3/IYyX — CTEKIIO»

327 Qusuueckue saenenusi 6 npupode. 3arMmeHuss Comxua u JlyHbl, 1Bera Teu,

ONTHYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)




Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKHE

3.28
CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyueHus. Peakiun anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [nanerapuas Moaenb aroma
4.3 CoctaB aroMHOro sifpa. M3orornbl
4.4 [lepuon nonypacnaaa aTOMHBIX SIAEP
4.5 SnepHbie peaku. 3aKOHbI COXPAHEHHUS 3apsAJ0BOr0 U MacCOBOTO UHCE
Qusuueckue sA6leHUs 6 nNpupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIyYd, PaJAMOAKTHBHOE U3JIYYCHHE NPHUPOIAHBIX MHUHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITy4YeHUH HA OPraHU3M YellOBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBIN JO3UMETp, 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






