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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON pabouei MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS M OpraHM3alUi0 H3yYeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, ITOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHA,
M3y4aeMbIX XUMHEH, ONMOJIOTHEN, aCTpOHOMHUEH 1 PU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, NPEIOCTaBIsieT Haubosee sICHbIe
o0pa3Ipl MPUMEHEHHs] HAYYHOTO METOJla TIO3HAHMsI, TO €CTh CIoco0a MOydeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE IMpeJrojaracT OBJIaJICHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATD AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpETEHUE HWHTEpeca M CTPEMJICHHS OOydYarolIuXcsi K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITCIIBHOCTH, CBS3aHHOHN C (DU3UKOM, IMOJATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHre 3HAHUW O JUCKPETHOM CTPOCHHMM  BENIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pPACUYETHBIX 3a1ad ¢
UCITOJIb30BAaHUEM bu3nIecKuX MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMalmeld HU3NIECKOTO COACpPIKAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemseiii B mporpamMMe 1o (pusmke nepeueHsb J1abopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUYUHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npubOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHATOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HOpH MOMOIIHM >KHAKOCTHOIO TEPMOMETpPA H

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.
IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH U TBEPJIBIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysumn.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenve wHepHuu. 3aKOH WHEpUHMHU. B3anMOAEMCTBME TENn Kak MpUYHMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B MPpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue CuJji, HalpaBJIEHHbBIX IO OJJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.



JlaBJjieHHe TBEPABIX TeJl, ;KUAKOCTeH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUIOKOCTU M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbH AABJIEHUS ra3a OT TEMIEpPaTyphl.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tea
U TUTIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuwie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KHUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B JKUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBusiia paBHOBECHs pbluara K 0JI0Ky. «30J10TO€
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npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprus. KuHeTmueckas ¢ TNOTCHIMAJIbHAS SHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. IIpumMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0
TOPU30HTAIBLHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KVIACC

TenoBbie sAIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. OIBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BuyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TeIUIonepeaya U copeplieHre padoTel. Bubl Terionepenayn: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KomnyectBOo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. e€IJIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIJIOoTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxxocTts BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ| TemmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5
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HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabmtoieHue siBieHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3meHeHnue namieHUS Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJakieHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOTHl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TEIIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB TTIOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TeruIonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanre SBISCHUS TEIUIOOOMEHA TP CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

DJIeKTPpUYeCKHe U MAaTrHUTHBIE SIBJICHHS.
Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSHKCHHBIX TEJ OT BEJTUYMHBI 3aPSI0B M PACCTOSHHS MEKIY TEIaMHU).



Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. IlpuHumn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre Ienu U MOTPEeOUTENH IEKTpUIecKoi sneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosne. MarauTHoe mosne 3eMIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OmnbIT
Opcrena. MarauTHOE 1OJIE JIEKTPUUYECKOTO TOKA. [IpuMeneHne 3JIeKTpOMarauToB
B TeXHUKeE. J[€iICTBHE MarHUTHOTO MOJIsI HA TPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VCrnoJib30BaHHWE  3JIEKTPOJBHUIATENIe B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDJICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJIKOCTH.

. I"'a30BbIN pa3ps.

. U3mepenne cuibl TOKa aMIEPMETPOM.
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. U3MepeHne 31eKTpUIECKOTr0 HapsHKEHUS! BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
. B3auMopeiicTBuE OCTOSHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeAEHUs MOJHOCOB MAarHUTA.
MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsnuTtHoe 1oJje ToKa. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HANpaBJICHUS HWHIAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHSI.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONCHUIO DICKTPU3AIMM TeA HWHAYKIWMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHune U peryJupoBaHue HAIIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAUM MONEPEUHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboTHI AIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
W3yyeHnne MarauTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPU UX 00beTMHEHUN
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTYyIIKH C TOKOM M MarHUTa OT CUJIbI TOKA U HAITPABJICHUS TOKA B KATYLIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYEHHS W HANpPABJICHHUS HHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBH>KeHUE. HepaBHOMEpHOE NpsIMONIMHENHOE ABMKEHUE. CpenHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOIrO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpaleHusi. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHeprus CxKaTou NnpyuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTed W TPACKTOPUN JBHKEHHUS OJHOTO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKuX SIBICHHM, MPOUCXOASIINX B CHCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tea pu yCKOPEHHOM JBHKECHUH.

Ilepenaya uMmIrysabca py B3aMMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHNe MEXaHMUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OnpenencHue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WIIM JIBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKESHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBIDKCHHH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — KoneOanus.  BpHyxkzaeHHble — kojeOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpaHeHne MpoI0JIBHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHU MPY>KUHHOTO MaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana >JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B tnH3e. OnTudeckas cucrema poToarmapaTta, MUKpOCKOIa
u Teneckomna. ['na3 kak onrryeckas cucrema. bam3opykoCcTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{uciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.

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

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIJia OTPaXEHUs CBETOBOrO Jyda OT yria
MaJICHUS.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrnenoBanue 3aBUCHMOCTH yTIJIA MPEJIOMIIEHUS CBETOBOIO Jyda OT yrJjia
MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. TlomyyeHnue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.



5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOJACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.
KBaHToOBbBIE sIBJICHMS.

OmnbiTel Peszepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue U NMorioueHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0OBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p Maccel M dHEpruu. Peaknuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabOnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
1 000011IEHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a TakXke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaroluxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue



SBJICHUSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO JEITENLHOCTHBIN XapaKkTep JAHHOTO pa3/iea peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 3aaHUs], B KOTOPBIX UM IpeaJiaracTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3uYecKue SBICHUS B OKPYKAIOIIECH MPUPOJIC U TTOBCEAHEBHOM KU3HU;

WCITOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
quCIIe JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOOJee BaXHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, MPAKTUYECKOTO HCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA IMPEBPAIICHHUS W COXPAHCHHSI BCEX M3BECTHBIX BHUIOB
DHEPTHUM.

Kaxnas w3 TeM JaHHOrO MOAYJs BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBanue 0000Ianero xapakrepa. Moayib 3aBepiiaeTcsl MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTEeNbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHMEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUM, Topoja, Kpas) TEXHOJIOTMYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHUU TIPH BBIMOJHEHUH HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (OPMHPOBAHUN HOBBIX 3HAHMI, B TOM YHCII€ POPMYIUPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIEePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3H NPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHUs MpOrpaMMBI 10 (PH3UKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT chopMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMAaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHUH, BBIABHIaTh THIIOTE3bl O B3aUMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEINOJI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTABIISATh CBOM CYXICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BaTh NPEUMYILIECTBA KOMAaHIHON U MHANBUAYaJIbHON
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000I11aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBHUAyaJIbHOE, TPHUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe YeJI0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC TeJa,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIUAJIbHAST JHEpPrusl), MpU OMNUCAHWU TMPABWIBHO TPAaKTOBAThH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruH, NPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 331a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOJICTABIATh (PU3NUECKHE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH TPOBEPSAEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCHOJIb30BAHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABWKYIIETOCS TEA OT BPEMEHHU ABMKEHHUS TEJIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Clenysl MPEeASIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI COOMpaTh DJKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTU MPU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUaIbl, PECypPCHI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPY BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HWCCICAOBAHHWM pacrpeaeisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACBHIIEHHBIM M HEHACBHIUIEHHBIA TMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CHKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeN, B3AUMOJEHCTBUE 3apsAI0B, JEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBLICIATH CYLIECTBEHHBIE CBOMCTBa (MPHU3HAKU) (U3UYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHAas TEIUIOTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEJIbHOE CONMPOTUBIICHHE BEMIECTBA, PA00Ta U MOUTHOCTD JIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKyd W3YyYCHHBIX 3aBUCHUMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH Oma JiJisl ydyacTKa Ienu, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU,
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBAHUS, JIeaTh BHIBO/IBI,

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh HCIAPEHHUsI BOJBI OT TeMIEpaTypbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIS Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BIAKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIECOBAHUE 3aBUCUMOCTH OJHOWU (PU3HUYECKON BEJIMYHUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIENBHOTO COECIMHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NTapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUW U HEOOXOJIHUMBbIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKHX LIEeTe C
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIMOJIb30BaHMs (U3MUYECKUX 3HAHUM B TMOBCEIHEBHOMN



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAaHUW M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy (PU3NUECKOT0O COAECPKaHUs, CIIPAaBOUHbIE MAaTEPHUAJIbl, PECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0mias MHGOPMALKI0O M3 HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

OpU BBIIOJHEHUM YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbL, BEICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIIKCHUS, Jehopmalius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, SJICKTPOMArHUTHBIC BOJTHBI, IITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuuarh sIBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKECHUE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOIO CIIEKTpPa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XawIlleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE II1aHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMII CYNEpPHO3ULUN CHJI, HPUHLUI OTHOCUTENbHOCTH [anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BBIPAXKECHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($u3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiokeHue Oeoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OIBITA U €0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yria MaJeHus U yria MNpejoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTH4YeCKOr0 W TMPYKUHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIyUYCHHBIE PE3YNIbTATHI C YIETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, JIaHeTapHas MOJENb aTOMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MTPOLIECCOB IIPU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKMX 3HAHWW B TIOBCETHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOUYHbIE MAaTEPHUAIIbl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpNKaHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKIEr0 MUPa
bubnunoreka LIOK
11 Pusnica - Hayka o npupoze 2 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
FPETATHEIC COCTORHITA Beectna https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
A M
3 CXAHHHCCKOE ABHACHHC 3 https://m.eds00.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4veckue Koje0aHUusI M BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u morioiieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C TIOMOILBIO MOAEEN

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOS
a LIHE JtCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbITH IO
9 HAOJIIOIEHUIO TEIIOBOIO
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX bubnunoreka LIOK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bubmmoteka IIOK
13 CkopocTh. EQUHUIBI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHH ABMKEHUS bubnmorexa IOK
Y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
P . P bubnuotexa [JOK
15 BiaumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU ABUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «/3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenue tarorenns. Cumia TIKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
23 dusnueckue XxapakKTEPUCTUKHA bubnmorexa IOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoteka IIOK
24 Usmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalIpaBJIEHHBIX
. v . P bubnuotexa [JOK
26 10 OJTHOM IPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
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

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUibly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnuorexa [IOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'padpmnueckoe n3odpakeHue CUI»,
«Cumb»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJTUYEHUS JIaBICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa HOK
> AU : https://m.edsoo.ru/ff0a25b0
3akon ITackains
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau mo teme «JlaBinenue bubmuorexa [IOK
B )KHIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §)
Coobmaronuecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapasnunueckuii npecc bubnnorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJKOCTHEIM HAcOC
Atmocdepa 3emmu. [Ipuyannbl
CYILIECTBOBAHMS BO3 HOI
41 036&:)10111(1/1 3emMin 3;3};/IH(-:II/IMOCTL bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro bubmuoreka [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [JOK
g AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JleiicTBUE KUJKOCTH U Ta3a Ha BuGmorexa LOK
4 HOTPY?REHHOE B HIX TEO. https://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas paboTta
48 «OmnpeeneHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOLLEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTB)
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca
49 Tejia B BoAe OT 00béMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
TeIay
bubmuoreka [IOK
S0 Hlnaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJAKHU U
OITpeIeIICHUE €€
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «[lnaBanue cynoB. bubnnorexa [JOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexanieckas padora https://m.edsoo.ru/ff0a3f82
54 MomnrocTs. ETUHUITEI MOIITHOCTH bubmorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHuE TBEPBIX TE,
KHUJIKOCTEH U Ta30By» /
Bcepoccuiickas nposepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBneHue
TBEPIIBIX TEJ, KHUIKOCTEH U ra3oBy /
Bcepoccuiickas nposepodHas
pabora

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau mo Teme "Pabora,
MomHocTh, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



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

63

Mexanuyeckas SHEpIusl.
Kunernyeckas 1 noTeHIMAIbHAS
JHEeprus

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

64

65

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM
IUIOCKOCTH"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

67

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTUS»

[ToBTOpHTENBHO-0000IIAFOIITHIT

ypok. Pabota ¢ Tekctamu 1o Teme
"MexaHnuyeckoe IBHKeHue"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad4ee6

68

[ToBTOpHTENEHO-0000IIAOTITHIT
ypok. Pabota ¢ Tekctamu 1o Teme
"Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;feﬂbnme
padoTshI padoTsI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsl Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOTuMBa. Y IeTbHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P e https://m.eds00.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa OK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa OK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX IIPOLCCCAX



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

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunoreka LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 OnekTpusanus tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3ana4 Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpruyecKas merb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Boastmerp. JIabopaTtopnas pabora 05 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTUBJICHUS IIPOBOJHHUKA OT €T0 1 bubmorexa HOK
p poBo https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, oT bubmmorexa [JOK
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa JJ1d pa3IuyHOro brbmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThl U MOITHOCTH bubmmorexa [TOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

54 .
B3aUMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
IOJICH IOCTOSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MarHuTHOE 1oJie
bub6nmoreka IIOK
56 3eMJIM U €ro 3HauyeHUue VI KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emJe
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apspKeHHBIE TEla U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSIHHBIN
SJIEKTPUYECKHUM TOK"
KoHTpoinbHas pabora 1o Teme
"DeKTpUYECKHe 3apsiabl.
3apsoKeHHBIC Tena U UX
N . bubnuoreka [{OK
58 B3auMoAeHCcTBHA. [10CTOSTHHBII
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PezepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocToSHHBIN
59 AIEKTPUUECKUH TOK" / bubmorexa [JOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
60 BJIEKTPHUUECKOro Toka MarHuTHoe bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMarHuToB B 05 bu6muoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neiCTBUS MATHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrionbs3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue 1 U3yuyeHUe
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbitel @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
MIOJIYYEHUS IEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TeMe "DIeKTpUIecKHe u
MArHUTHBIE SBJICHUS"

KonTponbhas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
sBICHUS"

[ToBTOpHUTENBEHO-0000IIAIOIINN
ypok. Pabota ¢ Tekctamu 1o Teme
"TerutoBble ABIECHUA"

[ToBTOpHTENEHO-0000IIAFOTITHI
ypok. PaboTa ¢ Tekctamu 1o Teme
"MarguTtHble aBiaeHud"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabnbie  Ipakruieckue fa[:;:ennﬂ :)I;I[?a[:()::;feﬂbﬂme
padoThI padoTshI pecypen

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JBMKCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue tea. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa LIOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"

Pentenue 3amaud mo treme "Cuia

24 TSKECTH U 3aKOH BCEMUPHOI'O bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOGCoNOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C bubnmorexa LHOK
Y https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAIllCHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmorexa LOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0ag4
PaGora cuibl TsKECTH, CHITBI bubnuorexa [JOK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboThl.

[ToreHunaneHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojeOaHui OT KECTKOCTH
MPYKUHBI U MacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGopaTtopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BoJH. [IpononbHbIe 1
HOTIEPEYHbBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoneOaHus 1 BOJTHbI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB QJICKTPOMArdHMTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TesedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeta. BomHoBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha IpUMEHEHHE bubmmorexa [TOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue 1MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeHIus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ffob3f2c
. bubnmuotexa [JOK
69 [TocTpoenue n300pakeHNH B THH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJIOICHUH Yepe3 [BETOBbIE
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u quppaxus'

77 OmneiTel Pezepdopaa u mianerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Mozens atoma

bopa



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

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/f0c144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmorexa LOK
a A https://m.edsoo.ru/ff0c1672
CTpoeHue aTOMHOTO siApa. bubnnoreka [HOK
82
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacnana
Ypok-koHpepeHIUA
86 "lfa HoaKnglj{bI;I H3JIy4EeHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmnoreka [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sneprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. Jlencrus



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

paauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie siBnenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

97

98

KoHnTtponbHas pabota 1o teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBrie asiaenus"

[ToBTOpHTENEHO-0000IIIAFOIIIHIT
ypok. Perienue pacueTHbIX U
Ka4eCTBEHHBIX 3a1a4 110 TEME
"B3aumonericrteue Tea'"

[ToBTOpHTENEHO-0000IIIAFOIIIHIT
ypoK. Perienne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TemnoBsie Mporecch”

[ToBTOpHUTENHEHO-0000IAIOIIINH
ypoK. Perienne pacueTHbIX U
KauecTBeHHbIX 3a1a4 no teme "KII/]
TEIUIOBLIX JABUTaTEICH"

[ToBTOpHUTENBEHO-0000 AN
ypoK. Perienne pacueTHsIX U
KauecTBEHHBIX 3a1a4 no teme "KI1/]
JIEKTPOYCTaHOBOK"

[ToBTOpHTENEHO-0000IIAFOTITHIT
ypoK. Penienne pacueTHbIX U

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

KAa4eCTBEHHBIX 3a1a4 10 TEME
"CBeToBEI€e gBiIeHUA"

99

100

101

[ToBTOpHUTEIEHO-0000 AN
ypok. PaboTa ¢ Tekctamu 1o Teme
"3aKOHBI COXpaHEHUS! B MEXaHUKe"

[ToBTOpHTENBHO-0000IIIAFOIITHIT
ypok. PaboTa ¢ TekcTaMu 1o TeMe
"Koiebanus 1 BOJHBL"

[ToBTOpHTENEHO-0000IIIAFOIIIHIT
ypok. Pabota ¢ Tekctamu 1o Teme
"CBeTOBEBI€E ABJIEHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpHUTEIIEHO-0000IIAFOIIN
ypok. PaboTa ¢ Tekctamu 1o Teme
"KBanToBas u sinepHas ¢puszuka'

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

25



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

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3imiaTthb SABJIICHUS IO OIIMCAHHIO MX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
IIPY 3TOM IEPEBOAUTD NMPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYMH, HUX
0003HAaYeHUs] W EOUHUIBI (PU3NYECKUX BEIMYMH, HAaXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
WCNOJIb3Ysl HM3YYEHHBIE 3aKOHbI, MPU OTOM JaBaTh CJIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL HNPUYUHHO-CICACTBCHHBIC CBSA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJlM3a yCIIOBUS  3aJaud  3alMChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOTO HCCIIEAO0BaHM, COOMPATh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MPOBOJIUTh KOCBEHHBIE M3MEpeHUs] (U3NYECKUX BEIUYHH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOmolaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mpu  paboTe ¢

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI NN

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 337auaMH, CJEeAUTh 3a BBIIOJHCHUEM IIIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus




11

HCIIOJIBb30BaTh IMOHATHA

1.2

13

pas3iinyaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM uucie GUu3nYecKue SABICHUsI B IPUPO/IE,
IIPU 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

14

OINMCBIBATh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (DU3MUYECKHE BEIUYMHBI, TPHU ONHCAHWU NPABUIBHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEeMBbIX  BEIMYHH,
00O3HaYeHHsT ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIWUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMYUHY C
JIPYTUMH BeIHYUHAMH, CTPOUTH TPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJINYHMH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, NPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPAaTKOE YCIOBHE, BBISBIISITH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAYeHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH
(GU3NYEeCKUX METONOB, MCIOJb3ysl ONHCAHHWE HCCIIECIOBaHMS,
BBIJIEJIATH IIPOBEPSAEMOE NIPEAIIOJIOKEHUE, OLICHUBATh IIPAaBUIIbLHOCTh

TIOPSIIKA TTPOBEICHHMS UCCIICTIOBAHUS, JIEIAaTh BBIBOIBI




1.9

1.10

MPOBOJIUTH OTBITHl 10 HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nyuecKkux  CBOWCTB  Tel:  (hOpMyIHpOBaTH  MPOBEPSIEMBIE
NPENOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MYECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEHUu ¢ y4€ToM 3amaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

1.11

1.12

MPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuecKoit
BEJIMYMHBI OT JAPYrOM C MCIOJIb30BAHUEM MPSIMBIX W3MEPEHUIA:
IUIAHUPOBATh HUCCIENOBaHHE, COOMpPATh YCTAHOBKY M BBINOIHSTH
W3MEpEHUs, CIeaysd TPEUIOKCHHOMY IUTaHy, (PHKCHpOBaThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIHUIl U TPAdUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCIICAOBAHNA

MPOBOJANTh  KOCBEHHBIC U3MEpPEHHUS  (PU3NYCCKUX  BEIMYHWH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CI€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISThH

3HAYCHUEC BCIINYNHBI

1.13

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu padoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECCKHUE YCTPONCTBA M H3MEPHUTEIbHBIC
MpUOOPHI MO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMbI
ANEKTPUYECKUX IIeTed ¢ ITOCIICIOBATeIBHBIM H  ITapaJlICIbHBIM
COCTMHEHUEM OJJIEMEHTOB, pa3inuas YCIOBHBIE O0003HAYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH

MPUBOJIUTh TpUMEPHl (HaXOAWTh WH(MOPMAMIO O TpHUMEpax)
MPAKTUYECKOTO  HCIONB30BaHWS ~ (U3MYECKUX  3HAHUH B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEN cpee




1.17

1.18

1.19

OCYLIECTBIIATh NMOUCK HMH(pOpMAIMM (PU3NYECKOrO0 COACPIKAaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COJIEp:KaHHUs, CIPAaBOUYHbBIC
Marepuaibl, pecypcbl cetu MHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMAaLIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U KpPATKHE YCTHBIC
cooOmieHus, 0000mas HHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJIMYHO IMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpei%eHTaHHefI

1.20

9 KIIACC

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

1.3

pas3iiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpE, B TOM 4Hcie GU3NUECKUE SIBICHHS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SBICHUI




14

ONMCHIBATh HM3y4YEHHBbIE CBOICTBa Tel U (pu3MuUeckue sBICHUS,
UCTONB3ysd (U3MYECKHE BEIUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICT  MCIOJNb3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BETMYUHAMHU, CTPOUTH IpaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I?>I/ILICCKI/I€ SABJICHUSA U IIPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa H 3allucCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPAKCHHE

OOBSICHATH (PU3NYECKHE MTPOIIECCHl H CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA

(bU3NYIECKUX SIBICHHUH, (PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHbIe 3amauyd (ONMUparomuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYJBI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBAaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMTH Pacu€Thl U OLICHMBATh PEATMCTUYHOCTH

MOJIYYEHHOT'0 3HAaUeHUs (PU3HMUECKON BEITMUUHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHIMTL IPU MOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCIIOJIB3Ys OIMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

1.9

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUH WU
(bU3MYECKUX CBOICTB Tell: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH XOJ] OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

MPOBOAUTh TPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,

olpeieNiAs cpelHee 3HAaueHUEe H3MepseMod BeTHuuHbI ((POKYyCHOE




1.11

1.12

paccTositHue coOuparomel JUH3bI), 000CHOBBIBATH BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOopa)

MPOBOJIUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH DPE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOJLI I10 PE3YyJibTaTaM UCCICIOBaHHUA

MPOBOJANTh  KOCBEHHBIC W3MEpPEHHS  (PU3MYECKHX  BEIMYUH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJbTaThl C Y4€TOM 3aJaHHON MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JyY, TOHKas JIMH3a, IUIaHEeTapHas MOJEelb aToMma,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

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

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TIPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs TIOCTPOSHUS N300pakeHU B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPAaKTHYECKOTO  WCIIOJNIb30BAaHUS  (PU3WMUYECKUX  3HAHUA B
MOBCETHEBHON KM3HU Uil oOecrieueHus Oe30MacHOCTH  IpH
oOpamieHun ¢ TpuOOpaMH H TEXHUYECKHUMHU YCTPONCTBAMH,
COXpaHEHHs 370pOBbS U COONIOJACHHUS HOPM 3KOJIOTMYECKOTO

MOBEICHUS B OKPY>KAIOUIEH cpeie




1.18

OCYIIECTBIIATh MOUCK HMH(pOpManMM (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYsT TTOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JIOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIMA HA OCHOBE MMEIONIUXCS 3HAHUW W JTOTIOJHUTEIHHBIX

HMCTOYHHKOB

1.19

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuUéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YHO

1.20

CO3/1aBaTb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIMYHO MPEJCTABIATh PE3yIbTaThl IPOESKTHON MU
HCCIEAOBATEeIIbCKON  NIEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3yYCHHBIM TOHATUHHBIA ammaparT HU3y4aeMOoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHWE INpE3EeHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

@duszuka — Hayka O Ipupoje. SBIECHHS NIPUPOMBIL.
dusnyecKkue SIBICHUA: MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuyUHbL. 3Mepenue (usmueckux
BenuuuH. Pusuueckue npubopsl. I[lorpemHoctsh

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAYYHBI METO/ NIO3HAHUS: HAOIOCHHIE,
IIOCTaHOBKA Hay4YHOI'O BOIIPOCA, BBIIBUIKEHUE TUIIOTES,
AKCIIEPUMEHT TI0 TPOBEpPKE THUIOTE3, OOBSICHEHHE

Ha6J'IIOI[aeMOF O SABJICHUSA

1.4

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAECIEH

1.5

[TpakTryeckue paboOTHI:

-M3mepenne paccTossHUM.

-N3mepenne 00bEMa KUIKOCTH M TBEPJOTO Tea.
-OnpezeneHue pa3MepoB MaJIbIX Tell.

-M3mepenue Temneparypbl pu MOMOIIH KUAKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3MephI.
OneIThl, /10Ka3bIBAIOIINE JUCKPETHOE  CTPOECHHE

BCIICCTBA

2.2

JBwxxenue dyactul, BemectBa. CBsA3b  CKOPOCTH
JBUKEHUSI YacTHUI[ C TemmepaTypoud. bpoyHoBckoe

IBIDKeHUE, T y3us

2.3

B3anmoneiicTBre YacTHI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




AFpeFaTHLIe COCTOSAAHUA BCEIICCTBA: CTPOCHHUE TIa30B,

KUAKOCTEH U  TBEPABIX (KPUCTAIUIMUECKHUX) TeIl.

2.4 B3auMocCBsI3p MeXy CBOMCTBaMHU BEIECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
-OneHka JaMaMmeTrpa aroMa METOJOM  pPsiioB  (C
ucronb30BaHueM (pororpadmii).

2.6 -OneITel 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
-OneITel MO OOHApY)KEHUIO  JCWCTBUS  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBUKCHHE
3. Cxopoctb. CpenHsisi CKOpPOCTb INPU HEPaAaBHOMEPHOM
' JIBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SIBnenue nHepuUMM. 3aKOH MHepLUH. B3aumonencreue
3.3 TeJ KaK IPUYMHA U3MEHEHHSI CKOPOCTH JIBUKECHHUSI TElL.
Macca kak Mepa UHEPTHOCTH Tela
34 IInotHocts  BemecTBa.  CBSA3p  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOACHCTBUS TEN
38 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 SBnenue TAroTeHus U cwia Tsbkectu. Cuita TSHKECTH Ha
' Npyrux mianertax. Bec tena. HeBecomocTh
38 Cuna tpenusa. TpeHHe CKOJbKEHHS U TPEHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxeHue cwuil, HAlpaBICHHBIX 110 OJHOM MPSAMO.
' PaBHOpelicTBYIOIIASA CHIT
3.10 [TpakTrueckue pabOTHI:




OrnpeneneHre CKOPOCTH PaBHOMEPHOIO JABUKEHUS
(mapuka B KUAKOCTH, MOJCIHU AJIEKTPUUYECKOTO
aBToMoOmWIs U Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHHUsI Opycka WM IIapuKa TIo
HaKJIOHHON 1uiockocTH. OmnpeneneHue IIOTHOCTH
TBEpaOro  Tema.  OmnbIThl,  JIEMOHCTPUPYIOIIUE
3aBHCUMOCTbH pacTshkeHHs (IedopManun) Ipy>KUHBI OT
NPUWIOKEHHON Cuibl. ONBITEL, JEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tella U

XapakTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN

dusnyecKkne IBJICHUS B npupoac: NpuMEpPbl ABUXKXCHUSA C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B )KUBOH M HEXKUBOH IPHPOJIE,
JEVCTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

JaBnenue TBEpnoro tena. CrnocoObl YMEHBLIECHUS U

YBCIUUCHUA NABJICHUSA

4.2

ﬂaBJ’IeHI/Ie raza. 3aBHUCHMOCTh JaBJICHHUA Tasa oOT

00BEMa, TeMIiepaTypbl

4.3

Hepez[aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMU U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

4.4

3aBUCUMOCTb  JIaBJICHUS OJKUIKOCTH OT TJIyOUHBI.
I'mppocratnueckuit  mapagokc.  CooOuiaromiuecs

COCyIHhI. FI/II[p ABJIMYCCKNEC MCXaHHU3MbI

4.5

Atmochepa 3emnnm U aTMochepHOEe JaBIIEHHE.
[IpyunHBl CyIIECTBOBAHHS BO3IYIIHOM 000J0YKH
3emuu. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro NaBiI€HUS OT BBICOTHI HAaJ YPOBHEM

Mopsi

4.6

W3mepenune atmocdeproro nasieHus. [IpubGopbr ms

U3MepeHus aTMOC(HEPHOro AaBJICHUS

4.7

JlelicTBHE XUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumeznoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTiueckue paboOThI:

UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT
0o0béMa TOrpyXEHHOH B KHUAKOCTh 4YacTU Tela.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha Tello, MOrpyXEHHOEe B KHUIAKOCThb. I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHIIbI, ICHCTBYIOIIECH
Ha TEelIO0 B JKHMIKOCTH, OT Macchl Tena. ONbIThL,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOLIEH
CHWJIBI, IEHCTBYIOIIEH HA TEJIO B XKUAKOCTHU, OT 00bEMa
MOrPYKEHHOM B )KUJIKOCTh YACTH TEJIA U OT IJIOTHOCTH
xkuakoctu.  KoHcTpywpoBanwe — apeoMmerpa WU
KOHCTPYUPOBAHUE JIOJKM MW  ONpeIelieHHEe €€

l"py301'IOI["béMHOCTI/I

4.10

@duznyeckue  SABIEHUS B  OPUpPOJE:  BIMSIHHE
atMoc(epHOro JaBIEHUST HA IKUBOW OpraHU3M,

IUIaBaHUE PbIO

411

TexHUYeCKHE YCTPONCTBA: COOOIIAIOUINECS COCYIBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUNA TMpecce,
MaHOMETp, OapoMeTp, BHICOTOMED, MOPIITHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

£ 3 [IpocThie MexaHWU3MBI: pbIYar, OJOK, HaAKJIOHHAs

' MI0CKOCTh. [IpaBuiio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHUKd. Koaddumment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeNa, MOJHATOTrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

. [Tonnass MexaHu4eckasi SHEpPTUs. 3aKOH U3MEHEHUS U

COXpaHEHMsI MEXaHMYECKON SHEPTHH




5.9

[TpakTrueckue pabOTHI:

Onpenenenne pabOThI CHIIBI TPEHUS ITPH PABHOMEPHOM
JIBUKEHUHM Tella 10 TOPU30HTAJIBHOM MOBEPXHOCTH.
HccnenoBanue  yclnoBUM — paBHOBECHS — pblyara.
N3mepenne KIIJ| HakinoHHO#N miiockoctu. M3yueHue

3aKOHa COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

5.10

duznyeckue SBJICHHUS B npupoac: pblHaru B TECJIC

YECJIOBCKA

5.11

TexHuueckue yCTpPOWCTBA: pblyar, IOABWKHBIM U
HETOABUKHBIN OJI0KH, HAKJIIOHHAS TIJIOCKOCTh, MPOCTHIE

MCXaHU3MBbI B 6BITy

8 KVIACC

Kon Kon
pasaena 3JIeMEeHTa

6.1

6.2

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOEHHs BelecTsa. Macca U pa3Mepsl
MoJieKyl.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE
ITOJIOXKEHUST MOJIEKYJIIPHOKMHETUYECKOW TEOPUHU

Mogenu TBEpPAOro, JKUAKOTO M razo00pa3zHOro
coctosiHUH BemiecTBa. Kpucramnnueckue u amopdHbie

TCJ1a

6.3

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
Ha OCHOBE TIOJIO)KEHUN MOJIEKYJIIPHOKMHETHYECKOU

TEeopuu

6.4
6.5

CwmaumnBaHUe U KalmuJIIAPHBIC ABJICHUA

TennoBoe paciiipCHuC U C:KaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O IBMXXCHHUA YaCTHIL




6.7

6.8

6.9

BHyTpeHHs1 ~ »Heprus. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE

paboThI

Buner TeIIoNepelayun: TETJIONPOBOHOCTb,
KOHBEKIUS, U3Ty4YCHUE
KomuuectBo TeroTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEII0BOro OajzaHca

6.11

IInaBneune n OTBCPACBAHUC KPUCTATNIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KHIIEHUS OT aTMOC(EPHOTO

JaBJICHUA

BaaxHocTh BO3yXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPaHUs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
TEIJIOBOTO ABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa

OKPYXarOIEe Cpebl

6.16

3aKOH COXpaHEHHMs] M TMPEBpALllEeHUs DJHEPruu B

TCIJIOBBIX ITpoHIeccax

6.17

[TpakTHyeckue paboOTHI:

-OnbITel MO OOHApY)KEHHIO  JEMCTBHS  CHI
MOJIEKYJIIPHOTO ITPUTSKEHUS.

-OnbITEl MO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBApEHHOU
COJIA MJIU caxapa.

-OnbIThl 10 HAOMIOJIEHUIO TEIJIOBOIO PaCIIMpPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

-OrnpenenieHue JaBeHUs BO3IyXa B OaJUIoHe MIMpHUIa.
-OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCHUMOCThH JaBJICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHUsI HIIH OXJIQKICHHUS.




-IIpoBepka rumnore3bl JMHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTyphl.

-Habmonenne n3mMeneHust BHyTpEeHHEH SHEPTruu Tena B
pe3yJbTare Terionepeaayl U padoThl BHEIIHUX CHIL.
-UccnenoBanue SBJICHUS TerooOMeHa npu
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.
-OnpeneneHue KOJWYECTBA TEIUIOTHL, IOJYyYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHIPOM.

-OnpeneneHue y1eapHON TEIUIOEMKOCTH BEILIECTBA.
-HccienoBanue npouecca UCHapeHus.

-OnpeneneHue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

-OnpeneﬂeHI/Ie YHGHBHOﬁ TCILIOTHI IIABJICHUA J1bAA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBIICHUS B TPHPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nyderrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWUISAPbl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATC]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpuueckoe noJie. Hanpsixénnocts

7.3 NEeKTpUYecKoro mojis. [lpuHnmm  cynepro3unmu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuueckux 3apsaaoB. ODJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHukU
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1Ji yyacTKa Lenu
[TocnenoBarenbHOE W NapalIEIbHOE COEIUHEHUE
7.11
IIPOBOJHUKOB
PabGoTa M MOIIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 OJeKTpUYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBue MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM MU €ro
7.15
3HAYEHME JUIsl )KU3HU Ha 3eMiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHue 37eKTpPOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTpOABUTATENb IOCTOSHHOIO TOKA. Vcrionbs3oBanue
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHeparTop. CriocoOsr MOJTyYEHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnBITHI IO HAOJIOICHUTO JICKTPU3AIIUN TEJT MHIYKIIUEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJTHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 PpPEe3UCTOp, OT COMPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONIAAH MONIEPEYHOr0 CEYeHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
cCoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
ANEKTPUYECKOTO TOKA, HIYIIETO dYepe3 PE3UCTop.
OrmpeniesieHHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSTHHBIX MAarHUTOB. V3yueHHe MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B321PIMOI[CI>1CTBI/I§I KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B KaTywmke. l3ydenue
JIEMCTBUSI MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHCHHU 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECCKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI KU3HU Ha 3eMIie, OJIsIpHOe

CHAHHC

TexHUYeCKHE YCTPOICTBA: SJEKTPOCKOI, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIIEKTPOOCBETUTENIFHBIE TIPHUOOPHI, HArpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Konx anemenrta IIpoBepsiemble 27IEMEHTHI COAEPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe ABWKEHHE. MarepuaibHasi ToOYKa.
. Cucrema orcuéra
8 8.2 OTHOCHUTENHLHOCTh MEXAHNUECKOTO ABMIKEHUS
8.3 PaBHOMEpHOE TTPSIMOJIMHEHOE JBUKEHNE
-HepaBHOMepHOE MPAMOJIMHENHOE JIBUKEHUE.
8.4 CpenHsii M MIHOBEHHAas CKOPOCTb Tejla IpU
HEPaBHOMEPHOM JBUKEHHUH




Yckopenue.  PaBHOYCKOpEHHOE  MPSMOJMHENHOE

8.5
JIBUKCHHEC
8.6 -CoOoaHoe nanenue. OnbITel [ anumnes
-PaBHOMEpHOE ABHKEHUE IO OKpYx)HOCTU. [lepuon u
8.7 yacToTa oOpamieHus. JInHelHast u yriioBas CKOpPOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHUE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIMI Cyneprno3UIIUH CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEeHUsl CKOJIbKEHHU, CUjla TPEHUs
' TIOKOS, IPYTHE BHUJIBI TPCHUS
814 Cuna TSDKECTH W 33aKOH BCEMHPHOTO TSATOTCHUS.
' Yckopenue cBOOOAHOTO MaJACHUS
815 IBuwxenne miaHer Bokpyr Connma.  [lepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocTh 1 neperpys3ku
316 PaBHOBecue MartepuanmbHOM TOYKH. AOCOTIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEpPAOro TeNa € 3aKpPEIIEHHOM OCBIO
' BpaiieHus. MoMeHT cuiibl. LleHTp TsokecTH
8.18 Nmnynsc Tena. U3menenue numnyinbca. UIMITynbc cHItbl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTD
3.9 PaGora cun TsxectH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U PaboThI
893 [loTeHnnmanpHas SHeprus Tena, TMOAHITOrO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTentnmanpHas YHEPTUS CKATOUN MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOU
8.25
SHEPTUU
8.26 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIM JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEeHUs Tela MpU paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOM TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBW)KCHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBUKCHUH 0€3 HaYaIbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

HUccnenoBanue 3aBUCUMOCTH CHUTBI TPEHUSs
CKOJIb)KCHUA OT CHJIbI HOPMAJIBHOI'0  JAaBJICHHA.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHue
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKECHHUU
TeJla TI0 TOPU30HTANILHOW TToBepXHOCTH. Ompeienenne
paboThl CHIIBI YIOPYTOCTH TMpH TOIBEME Tpy3a C
HUCITOJIB30BAHUEM HCIOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBI,
JABHKCHHUC IIJIAHCT Connaeunoi CUCTEMBI, PCAKTUBHOC

ABUKCHUC KUBBIX OPTaHNU3MOB

8.29

MEXAHUNYEC

Texuugeckue YCTPOﬁCTBaI CIIMAOMECTP, HATYUKHU

ITOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JBUKECHHUE. OcHoBHbIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa

9.2

MaremMatnueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
IIpeBpamienne  3Heprum  Npu  KosebaTeabHOM

IBIKCHUU

9.3

3aryxatomue KojeOaHus. BoiHy ) IeHHBIE KOJICOaHUS.

Pe3onanc




9.4

Mexannueckne BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOojH. IIpomosbHble M momepedHsle BOHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnnyeckue BOIHBI B TBEPAOM TeNE, CEHCMUUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KoieOaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOT0 K HHUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKMUHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KojeOaHUl  rpysa,
MOJIBEIIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyXuHbel. V3MepeHune  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
L[YHAMH, X0

TexHuuyeckue yCTpoOICTBa: 3XO0JIOT, HCIOJIb30BaHUE

yIABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC I10JIC. BHCKTPOMH.FHI/ITHBIG BOJIHBI.

10 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana >1eKTPOMarHUTHBIX BOJH
10 10.3 OnexTpoMarHuTHas npupoga csera. CKOpOCTh CBeTa.
' BonHoBEIE cBONiICTBa CBETA
[IpakTrueckue pabOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIIBHOTO TeiehoHa
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dusnueckue SBIEHUS B MPHUPOJE: OHOJIOTHYECKOE
10.5 JeiicTBUE  BUAMMOTO,  YIbTpauoIeTOBOTO U
PEHTIE€HOBCKOT'0 U3JTy4eHUH
10.6 TexHuueckue yCTpONCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTouHuKHM cBETa
11.2 [IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpakKeHUsI CBETA
114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpa’keHUE CBETa
11.5 JIunza. Xop myuel B JIMH3E
116 Ontuyeckast cucrema (QoroanmnapaTa, MUKpOCKONa U
' TeJecKoIa
117 I'ma3z xak onrtuyeckas cucrema. binM3opykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.
' CrnosxeHue crieKTpajabHBIX IBETOB. Jlucnepcus ceeTta
[IpakTryeckue paboOTHI:
-MccnenoBanne  3aBUCUMOCTH  yIjla  OTpa)K€HUS
CBETOBOI'O JIy4a OT yIJIa NaJcHHUS.
-M3yuenue xapakTepuCTUK M300pa’keHusl mpeaMeTa B
IIJIOCKOM 3€pKajie.
-MccnenoBanne 3aBUCMMOCTH  yIiia  IPEJTOMIICHUS
CBETOBOI'O JIy4a OT yIJla MaJIeHUs Ha TPaHUIIE «BO3LYX
11.9 — CTEKJIO».
-ITonyuenune nzobpaskeHU ¢ MOMOIIBIO coOOMparoIIei
JIUH3BI.
-Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIICH JTUH3HI.
-OmBITHI 110 pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
-OnpITl O BOCHPUSTUIO LIBETA MPEIMETOB NPH HUX
HaAOJIIOCHNH Yepe3 LBETOBBIC (PUITBTPHI
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®dusunyeckue ABieHus B npupoae: 3armenus CoiaHua u

11.10 JIyHbI, IBETA TN, ONTHYECKHUE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
111 TexHu4eckue  yCTpOMCTBA: O0YKH, TIEPUCKOII,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHW S
191 Omneithl Pesepdopna u 1utanerapHas MoOJIENb aToOMa.
' Moaens aroma bopa
s Hcnyckanue u moriomeHue cBeta aToMoM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crtpoenue aromHoro szapa. HykioHHas Moxenb
' aTOMHOTO siapa. M3oTonsl
125 PanuoaktuBHbie npeBpamienus. [lepuosa momypacnana
' ATOMHBIX SITIEP
126 SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsII0BOTO U
' MAacCOBOT'0 YHCE
DHeprusi CBs3M aToMHbBIX sjep. CBsi3b Macchl U
12.7
SHEPIUU
128 Peaknuu cuHTe3a u genenus spep. McrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnas osHepretuka. JleicTBHEe paauOaKTHUBHBIX
' M3JIY9CHUH Ha )KHUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroienne CHOOmIHBIX W JIMHEHYATHIX CIEKTPOB
12.10 W3ITY9CHHUS.
HccnenoBanue TpekoB: U3MEPEHUE SHEPTUM YACTHUILIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagnoakTuBHOrO (hoHA
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIHN
paIuoOaKTHBHBIN ¢om, KOCMHYECKHE JTy4H,
12.11 PaIUOAKTUBHOE W3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JYYCHUH Ha OPraHu3M

YCJIO0BCKa




12.12

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYyAJIbHBIA TO3UMETP, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOorpamMMbl OCHOBHOTI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3H U MTO3HABAEMOCTH SIBIIEHUI MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(U3HYECKUX 3HAHWKM U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUNUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHNE IPOIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUSA O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHHH Kak
crocobe CyIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, JJICKTPOMArHuTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHE paclio3HaBaTh MPOSIBICHHUE
HU3YUYCHHBIX (1)I/ISI/I‘~IGCKI/IX SIBJICHUH B OKpYyXXaromeM MHUPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

BJ'Ia,I[eHI/IC OCHOBaMH IOHSTHMHOI'O afnrmapara 1 CHUMBOJIMYCCKOTO
A3bIKA (1)I/ISI/IKI/I M HUCIIOJB30BAaHUEC HUX IS PCIICHUSA y‘-Ie6HI)IX 3aaa4,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3YsI PYHIAMEHTAIBHBIC U IMITUPUIECCKUE 3aKOHBI
YMeHue OomnuchiBaTh H3y4YeHHBIE CBOWCTBA Tel U (UINYECKUE

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

BrnaneHne ocHOBaMHM METOAOB HAyYHOTO ITO3HAHUS C Y4ETOM
coOuroieHHs TTpaBuil 0€30MMacHOro Tpyaa: HalmroaeHue pu3nyecKux

SIBJICHUU:




YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEJCHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENIbHO COOHMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECChl U CBOICTBA TeJ, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nvecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00XOAUMBIE JUIs €€ PeLIeHHs, UCII0JIb30BaTh CIIPAaBOYHBIE JTaHHBIE,
IIPOBOAUTH PACUETHl M OLICHUBATH PEATMCTUYHOCTH ITOJY4EHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHON KM3HM sl obOecrieueHUs] Oe30MacHOCTH  IpH
oOpamieHHH ¢ OBITOBBIMH  NpUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKPYKAIOLIEH Cpele; IMOHUMaHUE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJI palliOHAJIbHOI'O IIPUPOAOII0JJIB30BaAHUS

11

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOINOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHUE HCIOJIb30BaTh IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE MHUCHMEHHBICE W YCTHBIE COOOIEHUSI Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

019 11O PU3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
19 PaBHOMepHOE 1 HEepaBHOMEpPHOE ABMKEeHHUE. CpenHas ckopocTs. Popmyna
' JUISL BRIYMCIICHUS CPEeNIHEH cKopocTh: V = S/t
PaBHOMEpHOE NIPSIMOIMHENHOE ABM)KEHNE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHMU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHENHOTO ABH)KECHHUS:
13 X(1)=x,+ut
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui TMPOCKIMH CKOPOCTH, MPOEKINU
IIEpEMEIEHHS], IIyTH, KOOPAMHATHl IPU PAaBHOMEPHOM NPSIMOJIMHEUHOM
JBUKEHUU
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O
IIPSIMOJIMHENHOTO JBUKCHMUSL:
2
Sy(f) =vg, =i+ a+ %
DopMyJIbl A1 TPOSKIUH MTEPEMEILIEHUS], TPOEKIIMU CKOPOCTH U MPOEKINH
YCKOPEHUS NIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHHUM:
2
1.4 5. () =u,, 'H”.w.-'E*
U.\'('f) =Upy T4, £,
a.(f)=canst,
U:.‘r: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpEMEHM JJISl IPOEKLUUU YCKOPEHUS, TPOEKIUU
CKOPOCTH, IPOEKLUHU MEPEMEILEHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOIHOE MaJIeHUE Tea
0 BepTUKANM (IBI)KEHHE Tela BHU3 MJIM BBEPX OTHOCHTEIHHO
1.5 noBepxHocTU 3emun). I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TIPOEKLIUU

YCKOPCHUS, NPOCKIHUHU CKOPOCTU U KOOPAUHATHI IIPU CBOGOI{HOM naaCHUn

Teja 1o BEpTUKAIIN




CkopocTh paBHOMEPHOTO JBMKEHHS Tela MO OKpykHOCTH. HampaBneHue
CKOpPOCTH.

®dopmyra ais BBIYUCICHHS] CKOPOCTH Yepe3 pauyc OKPYKHOCTU U EPUO

oOpareHus:
L= 2R
T
16 LentpocTpemurenbHoe yckopeHue. HanpapieHre HeHTpOCTPEMUTENIBHOTO
yckopeHus. @opmyia J1sl BBIYUCIIEHUS YCKOPEHUS:
2
a — (3
"R
®opmyna, cBsI3bIBAIOIIAsl IEPUOJT U YACTOTY OOpaleHHUS:
v = 1
T
Macca. [TnotHocTs BemectBa. @opmyra A BBIYUCIEHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SABnenue nnepuuu. [lepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-da
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JIEHCTBYIOLIEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 ~ —
Fry=-F
Tpenue nokost u TpeHue ckoiabxkeHus. @opmyna JUisk BBIUUCICHUS] MOYJIS
1.12 CHJIBI TPEHUS CKOJIBKEHUS:
F_=u-N
- H
Hedopmarus tena. Ynpyrue u Heynpyrue nedopmManuu. 3aKoH yIpyrou
1.13 nedpopmaruu (3axoH ['yka):
F=k-Al
1.14 Bcemupnoe TArorenue. 3aKOH BCEMUPHOTO TATOTEHUS:




my -1,
F=Gg L1 _2
'L
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJeHHUs.
dopmyna s BEIYUCICHHS CHIIBI TSDKECTH BOJM3U MOBEPXHOCTH 3emun: F
=mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=mi

I/IMHy.]'IBC cucteMsl Ten. 3MeHeHnne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCA JJIS1 SaMKHYTOﬁ CHUCTCMBI TCII:
D=yl +inyU, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosct

Mexannueckas MOIIIHOCTb:
A
N=4
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIHUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHUHU:

HE)E
By

Teopema o knHeTHUeCKOU YHeprun. Popmyrna s BEIYMCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, TIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnyeckas SHEeprus:
E=E;.+E p

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJIINMYUU CUIIBI TPCHUS.

1.20

HpOCTLIC MEXaHHM3MBI. «30J10TOe IIpaBHUJI0» MCXAaHUKHU.




1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

Peruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmmnaa
A‘S&I‘Iﬂqﬁﬂﬂaﬂ

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

_E

JaBnenue raza. ATMocdepHoe 1aBleHUE.
[M'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJI1 BBIYUCJIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

P=pgh+Dn,

3akoHn [lackansa. ['uapaBnuyeckuii npecc

3akoH Apxumena. dopmyna s ONPEACICHUS BBITAIKHUBAIOIIECH CHUIIBI,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

Vcaosue nnaBanus tena. [lnaBanue CYZI0B 1 BO3AYXOILLITaBaAHUEC

Mexannyeckue KosieOaHus. AMIUTUTYA, TMEPUOJ U YacTOTa KOJIeOaHUM.

dopmyiia, cBA3bIBAIOLIAS YACTOTY M MEPUO/1 KOJIEOaHU:

MareMaTtnueckuii U NMPY>KUHHBIA MasTHUKU. [IpeBpaiienue sHepruu npu

Ko0JIe0aTeIbHOM JIBHKCHUU
3aryxatomue kojebanus. Beinykaennsie konedanus. Pezonanc
Mexanunyeckue BOHBI. [IpononbHbie 1 TonepeyHbie BOIHBI. J[JIMHA BOJTHBI
U CKOPOCTb PaclpOCTPAHEHUSI BOJIHBI:

h=v-T
3ByK. 'poMKOCTB U BbICOTa 3BYKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPAHULIE
nByX cpel. MHdpa3Byk U ynbTpa3ByK

IIpakmuyeckue pabomul




N3Mepenune cpeHeli IOTHOCTH BEIIECTBA; apXUME0BOM CHIIBL; KECTKOCTH
NPYXUHBL, KOA(Q(UIMEHTa TPEHHSI CKOJBKEHHUS; paOOThl CHIIBI TPEHHS,
CHJIBl YIPYIOCTH; CpPEeJHEH CKOpOCTH JBHMXEHHs Opycka IO HAaKJIOHHOM
IJIOCKOCTH; YCKOPEHHUs OpycKa MpH JBHKEHUU 10 HAKIOHHOM IJIOCKOCTH;
4acTOThl U NEpHosa KojJeOaHUIl MaTeMaTH4YeCKOro MasiTHUKA; 4acTOThl U
nepuosa  KoJlieOaHWH  MPYKUHHOTO  MAasTHMKA; MOMEHTa  CHJIBIL,
JEUCTBYIOLIET0 Ha phlyar; paboThl CUIIbl YIPYTOCTH IPHU MOABEME Ipy3a €
MIOMOIIIbI0 HEMOJABM)KHOTO OJ0Ka; pabOThl CHIIBI YIIPYTOCTH MPHU MOIbEME
rpy3a ¢ IOMOLIbIO MOABHKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEI0BOM CHJIBI OT 00bEMa MOTpyKEHHOK
4acTH Tejda U OT IUIOTHOCTU XKUAKOCTU; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUS CKOJIBbKEHUS OT CHJIbI HOPMAJIbHOTO
JABJICHUS U OT pOJa IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B
NpYXHHE, OT CTENEeHU JleOopMaLuy MPYKUHBI, YCKOPEHUsI OpycKa OT yria
HaKJIOHA HampaBisiolell; nepuona (Y4acToThl) KoyIeOaHUNH HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; NIEpU0Jia KoieOaHU NPY>KMHHOI'O MasiTHUKA OT
Macchpl TIpy3a M KECTKOCTU IPYKUHBI, HCCIEIOBAaHUE HE3aBMCUMOCTH
nepuosia KojeOaHWil HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka

YCJIOBUS PaAaBHOBCCHUS pblvara

1.30

1.31

Quzuyeckue s61eHUs 6 npupode. TPUMEPHI JIBKEHUS C pa3IMYHBIMU
CKOpPOCTSIMM B XUBOM W HEXKUBOW MpUPOJE, ACHCTBUE CUJIBI TPEHHUSA B
MPUPOJIE M TEXHUKE, MPWIUBBI U OTJIMBHI, ABMXKeHUE MuiaHeT CoaHeYHOU
CUCTEMBI, PEAKTUBHOE JBUKEHUE >KUBBIX OpPraHU3MOB, pblYard B TeJe
YeJIOBEeKa, BIUSAHHE aTMOCHEpPHOTO JaBJEHUsS HA JKUBOW OPraHU3M,
IJIaBaHWe pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSCEHUE,

CEHCMHUYECKHUE BOJIHBI, IlyHAMH, 3XO

Texnuueckue ycmpoticmea: CIHIOMETp, NaTYNKH TIOJT0XKEHUS, PACCTOSHUS
U YCKOpPEHUS, TUHAMOMETp, MOIIMITHUKH, PAKEThl, phlyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOKH, HAKJIOHHAS IIJIOCKOCTh, TPOCTHIC MEXaHU3MEI B OBITY,
COOOIIAIONTUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIUYECKUI
mpecc, MaHOMeTp, OapoMeTp, BHICOTOMED, TOPITHEBOW HACOC, apeoMETp,

9XO0JIOT, UCTIOJIb30BAHUC YIILTPA3BYKA B 6BITy U TCXHHUKC

TEIUIOBBIE ABJIEHU A




OCHOBHbBIE TIOJOXKEHHSI MOJIEKYISIPHO-KHHETHUYECKON TEOPUH CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, >KHIKOTO W Tra3000pa3HOTO COCTOSHUN
BenlectBa. Kpucramnuyeckue u amopdubie Tena
25 JIBrkenne yactun BemiecTBa. CBSI3b CKOPOCTH JABWKEHUS YaCTHIL C
' Temreparypoil. bpoynoBckoe nBmxenue, 1udQysus
2.3 CmaurBaHuE M KallWUISIPHBIE SBJICHUS
24 TennoBoe pacmmpeHue u cxaTiue
2.5 TenoBoe paBHOBeECHE
26 Buytpennss sueprus. Pabora u Termonepesada Kak crocoObl U3MEHEHUS
' BHYTPEHHEHN HEPrUuu
2.7 Bunel Teronepenayn: TeMJI0NPOBOIHOCTD, KOHBEKLINSA, U3TyUCHHUE
HarpeBanne u oxnaxzaenue Tten. KomnuecTBo TeuoTel. VY jaenbHas
28 TEIUIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXPAaHEHHMSI SHEPTUH B TEIUIOBBIX IIpoIleccax. Y paBHEHUE TEIJIOBOTIO
29 OanaHnca:
O +0,+..=0
Hcnapenue u koHaeHcaus. Mi3MeHeHre BHyTpEHHEW SHEPrUU B MPOLIECCe
2.10 UcnapeHus W KoHAeHcauuu. Kumenuwe »uakocTu. YenbHas TeIioTa
napoo6pazoBanus: L = Q/m
2.11 BraxxnocTs Bo3yxa
[InaBnenne m kpucraumsauus. 3MeHeHHWE BHYTPEHHEW SHEPIHM IIpU
IUIABJICHUN ¥ KPUCTAJUIN3ALMN. Y AeTIbHAs TEIUIOTA IIABJICHUS:
212 0
"
213 BHyTpeHHsAA dHeprus cropaHusl TOILIMBA. YJelbHas TEIUIOTa CropaHUs
- toruuBa: 4 = Q/m
2.14 [Tpunuuns! pabote! TermnoBbix asurareneii. KI1J[ teroBoro asuraresns
IIpaxmuueckue pabomul
WN3mepenne ynenbHOM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LMJIMHAPA;
2.15 KOJMYECTBA TEIUIOThI, IMOJYYeHHOTO BOJOM KOMHATHOW TeMIlepaTypbl

(buUKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IHIUHID;

KOJIMYCCTBA TCINJIOTHI, OTAAHHOT'O HArpE€ThIM HUJIIMHAPOM, ITOCJIC OITYCKaHHA




€ro B BOJy KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTH BO3/TyXa;
YACIbHOW TEIJIOTHl IIaBlieHus Jpaa. lccrnenoBanue u3MeHeHUs
TEeMIIEpPaTyphl BOJBI PU PA3IUYHBIX YCIOBUSIX; SBJICHUS TEIUIOOOMEHA MpU

CMELIMBAaHNUU XOJIOJHOW U ropsiuei BOABL; NIpOLiecca UCTIapEHUS

Dusuueckue A6NeHUA 8 npupode.‘ MNOBCPXHOCTHOC HATAKCHHUE U

KallWJUIAPHBIC SABJICHUSA B HNPHUPOAC, KPUCTAJIbI B IIPUPOAC, H3IYUCHHUC

210 Connna, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI,
TyMaHa, uHesl, CHera
Texnuueckue ycmpouicmea: KalWUISPbl, IPUMEPHl  HUCIIOJIb30BAHUS
217 KpPUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, HaTUUMK TeMIlepaTyphl, TEPMOC,
' CUCTEMa OTOIUICHHS JOMOB, TUTPOMETPHI, ICHXPOMETP, IMapoBasi TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOpaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpusanys Tel. J[Ba BUa dJIEeKTPHUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHUs AJIEKTPUUECKOTO 3apsiia
"y Dnektpuueckoe mnose. Hanpsok€HHOCTh anekTpudeckoro mnosts. [lpuaiun
' CYIIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn snextpuueckux 3apsnoB. JlelicTBHE 3JIEKTPUYECKOro MO Ha
' AIEKTPUYECKUE 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 2nekTpuyueckuil Tok. JIeMCTBUs AnekTpudeckoro Toka. Cuiia
3.6 Toka. Hanpsoxenue.
l=q/t,U=A/q
DnexTpuyeckoe COIIPOTHUBIICHUE. VYnensHoe IEKTPUUYECKOE
3.7 CONPOTHUBIICHUE:
R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE POBOIHUKOB:
I =1, U=U,+U,. R=R +R,
3.9

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIMMPOTHBIICHUA:

U=U;I=1+I;R=2.
- - 2

el




CwMerniagHbIE COCIUHCHUA ITPOBOAHHUKOB

3.10 PaboTa u MmomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:

3.11 5

O=I"-R-t
312 OmnbIT Operena. MarHuTHOE 1MoJIe MPSIMOTO MPOBOAHHMKA C TOKOM. JIMHUU
' MarHUTHOM MHIYKLIHUU
313 MarHuTHOe 1oJjie MOCTOSHHOTO MarHuTa. B3ammopelcTBUE NOCTOSHHBIX
' MarHuTOB

3.14 JleficTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OnsiTel @apajes. SABieHue 31eKTpoMaruuTHoi naaykuuu. [Ipasuno Jlenna
IIpakmuyeckue pabomul
W3mepenne 3IeKTPUYECKOT0 COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHKE
(pe3ucTopbl, JaMIlOuKa), OT HANpPsHKEHWs Ha KOHLAX IPOBOJHMKA;

3.16 3aBHCUMOCTH COINPOTHUBIICHUS OT JUIMHBI TPOBOJHUKA, IUIOMAANA €ro
MIOTIEPEYHOI0 CEYEHUSI U YAEIBbHOTO CONPOTUBIICHUS.
[IpoBepka  mpaBmia A OJCKTPUYECKOTO  HANPSHKCHHUS — TIPU
MOCJIe/IOBATEeIbHOM COEAMHEHUHM TPOBOJHUKOB; TpaBWiIa JUIl CHJIBI
AJIEKTPUYECKOTO TOKA TPU MapalIe]IbHOM COCIWHEHHH IPOBOJIHUKOB
(pe3UCTOPHI U JTAMITOUKA)
Qusuueckue AeneHus 6 npupode. SIEKTPUYECKUE SIBIEHUS B atMocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE Ioye 3eMiu, JApeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 SKU3HU Ha 3emMiie, TOJISpPHOE CHsIHUE
Texnuueckue ycmpoticmea.: 3MEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUYECKOW DSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPOIPUOOPHI (mpumepsl), JNEKTPUUYECKUE
MPEOXPAaHUTEIH, IIIEKTPOMATHHUT, JEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DnekTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmoienb cBeta. [IpsMoOTMHEIHOE pacipOCTpaHEHNE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa




3.23

Hucnepcus cera

JIunza. Xoxa nydeit B iauH3e. DokycHOE paccTosiHUE JUH3BI. OnTuyeckas

3.24
cuia quH3el D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomol
-M3MepeHrne ONTHYECKON CWIBI coOuparomeid JHH3BL,  (POKYCHOTO
paccrosinus coOuparomieid JuH3bI (10 CBOWCTBY paBEHCTBA pPa3MEpPOB
mpenMera M HW300paKeHUs, KOTJa TpPEeaMET pacrojioKeH B JABOWHOM
3.26 (dhoxkyce), mokazaress IpPeJIOMIICHUS CTEKJIA.
-UccnenoBanue cBoiicTBa M300paKeHHsI, IOJIYYEHHOTO C IOMOIIBIO
coOuparolei JIMH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa TIPEJIOMJICHUSI CBETOBOTO JIy4ya OT YIJIa MaJeHUs Ha
TpaHUIE «BO3JIYX — CTEKIIO»
3.7 Qu3zuyeckue asneHus 8 npupooe: 3atmenus Conmuna u JIyHbl, 1BETa Tel,
' ONITHYECKUE BJICHUs B aTMochepe (1iBeT Heba, pedpakiusi, paayra, MUPaxK)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, (OTOAIIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
11 PanuoaktuBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakuun anbda-u
' Oera-pacmajna
4 OmnsiTel Peszepdopna no paccesnuto anbha-gactuu. [Inanerapuas moxaenb
' aTomMa
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP
4.5 SnepHsble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 M MAaCCOBOTO UUCEI
Quzuyeckue s61eHUs 6 Npupooe: €CTECTBEHHBIM paJnOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE M3Iy4YE€HHE MPHUPOJHBIX MHUHEPAIIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITy4YEeHUN Ha OPraHU3M YellOBeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHUAYAIbHBIM JO3UMETD,

kamepa BunbcoHa, siiepHast sHEpreTUKa
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