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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4eHHUsI, a TAKKE
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MpoTrpaMMBbI 10 y4eOHOMY TTpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuYHYI0 KapTUHY MHUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeNbHBIX oOpraHusanusax Poccuiickoit ®deneparnuu, peanu3yOIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepera npocemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEl PU3NUECKOTO COAEpKaHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX pabOT U OMBITOB € YYETOM HHIUBUIAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOICHCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3omnoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpLICHUE paboTHI. Bunpl TeIUIoNepeaun:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



vk W

© ® N o

Hab6mronenue nuddysnn.

HaOnroienue siBeHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu sneKkTpuyeckux 3apsaoB. DJIEMEHTapHbIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3JeKTpoMaraHuTHON MHAyKuu. [Ipasuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUYeCKOro HalpsbKeHUs! BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHue MarHUTHBIX MOJIE€M MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

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 TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHHME TyTe W TPACKTOPUN JBHKEHHSI OJHOIO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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 MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atMeHua Connua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEWHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlomyuyeHune n300paxeHU# ¢ MOMOIIBIO COOMPAIOLIEH JIMH3BI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsJ0BOIO U MacCOBOrO YHCEIL.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IIeHWS  TPEIMETHOTO  COACp)KaHWUsI W  OMbITa  JCSATEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHKHU, OBIAJICHUE YMEHHUSMU OOBACHATH (U3MUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUs HAMpPaBICHO HA

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y

oOyuarorierocss O0yayT c(opMUpOBaHBI CJEAYIOIIUE JIUYHOCTHBIE pE3ylbTaThl B
YacTu:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

— TPOSIBIICHUE MHTEpPECa K WCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuky;

— OCO3HAHHUE BAXKHOCTH MOPATHLHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCTIPUSTHE AICTETHYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HAHHME I[IEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa
[IO3HAHHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHWM, BaKHEHIIEH COCTABIIAIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, WHTEpeca K MCCIEI0BAaTEeILCKON
JeATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHUE€ IIEHHOCTH O0e30MacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TIOBEACHHS Ha
TpaHCIOpTE, Ha J0porax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOpPYJIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:



e — AKTHMBHOE y4YacTHE B pCIICHUH NPaKTHUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3alliM, ropojia, Kpas) TEXHOJOTUUECKON M COIMaIbHON
HaIpPaBJICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U (PU3UIECKUX 3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS Ha TPUMCHCHHE (PU3NYECKHX 3HAHWK JI PEIICHUS 3aJad B
0o0JIacTU OKpYJKaloIeH cpejbl, IUIAHUPOBAHUS TIOCTYIIKOB W OLEHKH HX
BO3MO>KHBIX MTOCJEACTBUMN JIJIsl OKPY>KAIOIIEH CPeJIbl;

e — OCO3HaHHWE TIJIO0AJTBLHOIO XapaKTepa ASKOJOTMYECKUX IpoOJeM H IyTeH Hux
pelIeHus;

e 8) amanranumM K HUIMEHSIOUIMMCH YCJIOBHUSM COLHUAJBbHON W MPHUPOAHOU
cpeabl:

e — IOTPEOHOCTH BO B3aMMOICHCTBUH IIPH BBIMOJHEHUH UCCICAOBAHUN U TIPOCKTOB
(bU3UYECKON HAPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;

e — TIOBBIIICHHME YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 IPaAKTHUYECKYIO
JEATEIIbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUC AeHUIMTOB COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTECH B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATh U BBHISBIATH B3aHMOCBSI3HM MPUPOJIBI, OOIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIASHUS Ha OKPYXAOLIIYIO Cpeny,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBHH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsI mporpaMMbl 1Mo (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydwatomierocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yabTaThl, BKIIOYAIONINE IMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUCOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  y4eOHbIC  JEHCTBUS,  pETYJSATHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

Ilo3naBaTeqbHbIE YHUBEPCAIbHbBIE YUeOHbIE 1eifiCTBUS

Bba3oBble Jijornueckue 1eiicTBUA:
e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKK OOBEKTOB
(ssBIIGHMI);



YCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KIACCU(PUKAIUU, OCHOBAHUS IS
00001IEeHNS ¥ CPaBHEHUS;

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PacCMAaTpPHBaEMbIX (haKTax,
JTaHHBIX U HAOIOACHUSX, OTHOCSIINXCS K (PU3NYCCKUM SIBIICHHSIM;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W TNPU  W3YYCHUH (DHU3HUECKUX
SIBIICHUI W TIPOIIECCOB, JIEJIATh BHIBOABI C MCIIOJIL30BAHUEM JCTyKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3MYECKUX BEITHUYMH;

CaMOCTOSITEIEHO BBIOMPATH CHOCOO perreHus y4eOHOH (hU3MvecKoil 3amadn
(cpaBHeHHE  HECKOJBKMX  BapHaHTOB  pEHICHHs, BBIOOp  HambOoee
MOJIXO/ISIIETO ¢ YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

UCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNUS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJIECHHOMY IUIAHY OIBIT, HECJIOKHBIN
(U3HYECKUIl SKCHEPUMEHT, HEOOJNBIIOE HCCIeJOBaHUE (U3UUECKOrO
SABJICHUS;

OLICHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALIUIO, TOIYYEHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSTeNIbHO (OPMYJIMPOBATh O0OOIEHUS U BBIBOABI IO pe3yJibTaTam
MPOBEAEHHOIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
IPOLIECCOB, a TAK)KE BBIIBUTATH MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHATh PA3JIMYHBIE METObI, HHCTPYMEHTHI W 3aIPOCHI NPHU TOUCKE U
orObope uH(POpPMAIUM WM JAHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHOMN
(bu3uYeCKON 3a1a9H;

aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHSI,

CaMOCTOSATEIIbHO  BBIOMpaTh  ONTUMAJbHYIO  (OpMY  IMpEACTaBICHUS
nH(}OpMAIMU U WILUTFOCTPUPOBATH peIlaeMbIe 3aa9l HECIOKHBIMA CXEMaMH,
TuarpaMMaMu, WHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

B XOJi¢ OOCyXJeHHs YydyeOHOro Marepualia, pe3ysbTaToOB JIa0OpPaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI U
BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa pEIICHHE 3aJaud M TMOJACpKAHUE
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYXXJEHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB TUAJIOTA,
OOHapYXUBaTh Pa3INIME U CXOACTBO MO3UIIHIA;



BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OIIbITa
(9KCTIepUMEHTa, UCCIICOBAHUS, IPOEKTA);

MOHUMATh M UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONH U MHIMBHIYaTbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD 1I€JIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBAThH JCUCTBUSA TIO
e€ JTOCTHKEHMIO: PACHPENENIATh POJIM, 00CYKIaTh MPOLECCHl U Pe3yJbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrash KauyeCTBEHHOT'O pe3ysbTaTa IO
CBOEMY HAIpPABIICHUIO U KOOPAUHHUPYS CBOM JIEUCTBHUS C APYTUMHU YICHAMU
KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa B OOMMHA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬁ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOMIMX IS
perieHus: GU3NUeCKX 3HaAHU;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPHUHATHS  PELICHUHN
(MHAMBUAYAJIbHOE, NPHUHATHE PELIEHUS B TIpylNIe, MNPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM PEIIECHUs (PU3NYECKOW 3aJaud WU
IUIaHa HCCJIENOBaHUS C Y4YETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUN;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUu U Mpejjiarath rjiaH e€ N3MEeHEHUS,
OOBSICHATh  MNPUYMHBI  JOCTHOKEHHUS  (HEAOCTH)KEHHS)  PE3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OITIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM YHUCJIE€ B XOJ BBINOJTHEHUS
(U3HUECKOro MCCIIeJOBAHUS WU IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBILIUXCS ~ CUTyal[Mi, YCTAHOBJICHHbIX  OMIMOOK,  BO3HUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTb c€0s1 HA MECTO APYroro 4ejaoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAY4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIoro;
pHU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelIeHUuU (PU3NUECKHX 33734 WU B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenusi B 7 Kjaacce nNpeIMETHbIE Pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJI€b, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYJla, arperatHble  COCTOSHMS  BellecTBa  (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOEe JBIXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyrasi, macTu4eckas), HEBECOMOCTb, COOOIAIOIIUECS COCY/IbI;
paznmuuath siBaeHus (nuddysus, TEIIOBOE BUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBIDKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  MHEPIus,
B3aMMOJCHUCTBUE TEJ, PABHOBECUE TBEPIBIX TEI C 3AKPEIUIEHHOM OCBIO
BpalllCHUs, TIepeaada JaBJICHUS TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMocepHOe JaBJiCHHE, IUJIaBaHUE TeJ, NPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJIICHUE;

pacmo3HaBaTh ~ MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SBICHUNW B
OKpYXalollleM MHUpPE, B TOM uYucie (u3ndeckue SBICHUS B TPHUPOJE:
OpUMEpbl ABWKEHHS C Pa3IMYHBIMM CKOPOCTSMH B JKMBOM W HEXHBOU
npupoje, IEHUCTBUE CWIbI TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMoc(epHOro MaBJICHUS Ha >KUBOM OpraHu3M, IJlaBaHUE pPbIO, pblyarv B
TEJE 4YeNoBeKa, MPU ATOM MEPEeBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHHM;
OTNUCHIBATh M3YUYCHHBIC CBOWCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIb3YS
dbu3uyeckre BeJIMUMHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSIsI CKOPOCTb, CHUJIa YIPYrOCTH, CHJIa TSIKECTH, BEC Tela,
CUJia TpeHus, JaBlieHHe (TBEPAOTO Teia, JKUAKOCTH, Ta3a), BHITAJKUBAOIIA
cuia, MexaHudeckas paboTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI,
KOO(PPUIIMEHT TMOJIe3HOTO JACHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTEHIIMAJIbHAS ~ DHEPrus), NpPU OMNUCAHUM MPABUIBLHO  TPAKTOBAaTh
(bu3HYEeCKUil CMBICT WCIIONB3YEMbIX BEIUYHMH, UX 0003HAUCHUS W €IUHUIIBI
¢u3nUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
Gu3NUeCKy0 BEIWYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHUS U MPOIECCHI,
WCTIONB3Ysl MpaBUia CIOXKEHHsS cui (BIOJIb OJHOW mpsamoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, MPaBWIO paBHOBecHs phruara (Oioka),



«30JI0TOE MPABUJI0» MEXAHHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOU DHEPIHUH,
Py ATOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alKCHIBATH €TI0
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE SBJICHUS, POLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEACTBEHHbBIC CBSI3U, CTPOUTH OOBIACHEHUE U3 |—2 JTOTHMYECKUX
[IaroB ¢ Omopoid Ha 1-2 WU3YYEHHBIX CBOMCTBA (DPM3MUYECKUX SBIICHUH,
(bu3HUEeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1aud B 1—2 NeWCTBUS, UCTIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBSI3BIBAIONTUE (PM3MUCCKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ1auu
3alUChIBaTh KPATKOE YCJIOBUE, MOJACTAaBIATH (DU3UUECKUE BEIUYMHBI B
dbopMynbl M MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEOOXoMUMbIE  JJIS  pEHIeHWs  3aja4, OICHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (DU3UYECKOMN BEITUYUHBI;

pacro3HaBath NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU  [OMOIIU
(GU3UYECKUX METOJIOB, B OMHMCAHWUU HCCIICIOBAHUS BBIICIATH MPOBEPSIEMOE
IpeanoiaokKeHue (TUIOTe3y), pa3audyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3ynbTaT, HaXOJIUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJABI IO €ro
pe3yJibTaram;

MPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WK (PU3NUECKUX
CBOMCTB Tel: (POpMyIupOBaTh MNPOBEpPSIEMbIE MPEANONOKEHUS, COOUpPaTh
YCTAaHOBKY W3 TPEIJIOKEHHOTO 000PYIOBaHUs, 3alHMCHIBATh XOJI OMbITA U
(bopMyIMpOBaTH BHIBOIBI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSTHUSA, BPEMEHHU, MacChl Tea, 00bEMa,
CUJIBI W TEMIEpaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX U ITU(POBBIX
npuOOpOB, 3alUChIBaTh IOKa3aHWA MPUOOPOB C YUETOM  3aJIaHHOUN
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJIHON (DU3UYECKON BETUYHHBI OT
JIPYyrol C UCHOJIb30BaHUEM MPSMBIX H3MEPEHUM (3aBUCUMOCTH TyTH
PaBHOMEPHO JBMKYIIErOCsl TeJla OT BPEMEHU JIBUKECHUS Te€Jla, CUJIbl TPEHUS
CKOJIBKEHHUS OT Beca Tella, KadecTBa OOpabOTKH MOBEPXHOCTEH TN U
HE3aBUCHUMOCTU CWJIbl TPEHUS OT IUIONAAM CONPUKOCHOBEHHS TEII, CHUJIBI
YOPYTrOCTH OT YIJWHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BbEMa
MOTPYKEHHOM YACTH TEJIA Y OT IIJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Teja, OT TUIYOWHBI, Ha KOTOPYHI MOTPYXKEHO TeJOo, YCIOBUI
MJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS phluara W OJIOKOB), Yy4acCTBOBaTh B
MJIAHUPOBAHUH yU4€OHOTO MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBITIOIHATH
U3MEpPEHHUs, ClIeaysl MPEeMIOKEHHOMY IUIaHy, (DUKCUPOBATH PE3YJIbTAThI



MOJIyYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHJE MPEATIOKEHHBIX
TabyuIl ¥ TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIICI0BAHUS;
IPOBOJNUTh KOCBEHHBIE HW3MEpPEHUs] (PU3NYECKUX BEJIUYMH (IUIOTHOCTH
BEIIECTBA XKUAKOCTU U TBEPAOIO TEJa, CUJIA TPEHUSI CKOJIBKEHUS, 1aBJICHUE
BO3[yXa, BBITAIKHUBAIONIAs CHJIa, JACUCTBYIOIIas Ha TMOTPYKEHHOE B
KHUJIKOCTh TeJ0, KOA()(PUIIMEHT MOIe3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB),
clenys TPEeAIOKEHHOM MHCTPYKIMH: TIPH  BBIIOJHEHUH H3MEPEHUN
coOMpPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE UCKOMOM
BEJIMYUHBL;

coOMI0IaTh MpaBHUJia TEXHUKUA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIUIBI  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOl Ha HX oOmnucaHus (B TOM YHUCIE:
HNOJUIMITHUKHM,  YCTPOMCTBO  BOJONPOBOJA, THJIpaBIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apeOMETp), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKHUX SIBJICHUHM M HEOOXOAUMbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
UCTIOJb30BaHUSl (PU3MYECKMX 3HAHUH B TMOBCEJAHEBHOM JKU3HU JJIs
oOecrieueHurs 0€30MaCHOCTH MPHU 0OpaIleHUuH ¢ MPUOOpaMu ¥ TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIATh OTOOp HMCTOYHUKOB uHGpopmauuu B HWHTepHere B
COOTBETCTBUM C 3aJaHHBIM TMOUCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA M TYTEM CpaBHEHHUS PAa3JIMYHbIX HMCTOYHHUKOB  BBIJIEIATH
uHPOpMAIMIO, KOTOpas SBISETCS MPOTUBOPECUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHHs, CIPaBOYHbIE MaTepHajbl, PECYPChI
cetu  MHTepHer, BiameTh NpuéMaMh  KOHCIEKTUPOBAaHUS  TEKCTa,
npeobOpazoBanus HHGOPMAIIUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HMH(pOpMAIU (PUIUUECKOTO COJIEP)KaHHSA, B TOM
qrclie myOInYHO JIeNaTh KpaTKUe COOOIIEHHUsI O pe3ysbTarax MPOEKTOB WU
y4eOHBIX HCCIIEIOBAaHUM, MpPU 3TOM I'PaMOTHO HCIIOJIb30BATh H3y4YEHHBIN



MOHSATUWHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIUEN;

OpU  BBINOJTHEHUH YYEOHBIX TPOEKTOB U MCCIEIOBAHUN paclpelesiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUM C TIOCTABJICHHBIMU 3a/1auaMu,
CICIWTHh 3a BBINOJIHEHUEM IUIAHA JICMCTBUM, aJEKBAaTHO OLICHHUBATH
COOCTBEHHBIM  BKJAaJ B  JIEATCILHOCTh  TPYMINbBI,  BBICTPAWBATH
KOMMYHHKATUBHOE B3aUMO/JICHCTBHUE, YUUTHIBA MHEHHUE OKPYHKAFOIIUX.

K xonny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIILIEHHBIN U HEHACBIILIEHHBIN Nap, BIaKHOCTh BO3/yXa,
TEMIIEpaTypa, BHYTPEHHSIS DHEPrus, TEIUIOBOW JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUI 3apsifl, DJIEKTPUUYECKOE I10JIC, ITPOBOJHUKU U JTUBJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUYECKUM TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJICHHS (TEIUIOBOE pacUIMPEHHE M CKaTue, Terionepenaya,
TEIJIOBOE€ PABHOBECHE, CMAauyMBaHWE, KANWLISAPHBIE SBJICHMS, HCIIAPEHHUE,
KOHJIEHCAlUs, IUIaBJIEHUE, KpHUCTauIM3auus (OTBEpJEBaHUE), KHUIICHHE,
Teryonepeaaya (TemIonNpOBOJHOCTb, KOHBEKIIMS, U3TYyUYEHHUE), HIEKTPU3aALUs
TE€JI, B3aUMOJCHUCTBUE 3apSAIO0B, NEHUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBME MAarHWTOB, JCMCTBME MAarHUTHOIO TOJIA Ha
OPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HHIAYKLUHSA) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIMX JIaHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh  MPOSIBJICHUE  M3YYECHHBIX  (PUBMYECKUX  SIBJICHUW B
OKpY)XalollleM MHpe, B TOM 4HCIe (U3MUECKUE SIBICHUS B MPHUPOJE:
MTOBEPXHOCTHOE HATSHKEHUE U KANWIISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI
B mpupojne, uznydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH,
apeld morocoB, pojib MArHUTHOTO TOJIA JJIA JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, TIPU ATOM NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4e€OHYIO, BBIICIATD
CYILIECTBEHHbIE CBOMCTBA (MTPU3HAKH) PUINYECKUX SBJICHUN;

ONMKCHIBATh M3YYEHHBbIE CBOMCTBA T€A W (U3UUECKHUE SIBICHUS, WCIONb3Ys
¢u3nueckrue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO
TEIUIOTHI, yJIeJbHas TEIUIOEMKOCTD BEILIECTBA, YAEIbHAS TEIJIOTA IUIABJICHNUS,
yaenpHas TeIioTa napoodpa3oBaHus, yaeabHas TEIJI0Ta CrOpaHus TOILIUBA,
KOA(QPUIUEHT MOJE3HOTO AECUCTBUS TEIJIOBOW MAaIUHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/lyXa, JJIEKTPUYECKUHM 3apsj, CWIA TOKA, JJIEKTPUYECKOE



HaIlpsDKEHUE, COINPOTHBJICHUE MPOBOJHMKA, YAEJIBHOE CONPOTUBJIECHUE
BEIIECTBa, paboTa M MOIIHOCTb D3JEKTPHUUECKOrO TOKAa), MPU OMUCAHUH
NpaBWIBLHO TPAKTOBAaTh (PU3WYECKUI CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUeHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYUHY C IPYTMMH BEJIMYHMHAMH,
CTPOUTH IPAQHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsI OCHOBHBIEC TIOJOXKEHUS MOJEKYISIPHO-KUHETHYECKON Teopuu
CTPOEHHUS BEIEeCTBa, MPUHLMUII CYMNEPIO3UIMU TMOoJel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa Il yyacTKa LENH, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BBHIPAKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl U CBOWCTBA TE€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISABISThH
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYeCcKuX
oIaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (IM3MYECKUX SBIICHUI,
(u3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 JIEUCTBUSI, UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI,
CBA3BIBaIOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PEIEHUS
3a7a4u, BHIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE I €€ pEeIICHHUS,
POBOJUTH Pacu€Thl W CPABHUBATH IMOJYYCHHOE 3HA4YeHHE (HUINIECKOM
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU MOMOIIU
(U3HUECKUX METOJ0B, HCIOJIb3Yysl ONHCAHWE MCCIEI0BAaHUSA, BBIICIAThH
OPOBEPSAEMOE  MPEIIOJIOKEHUE, OLEHUBATh NPABWIBHOCTH  IOPsAJKa
MIPOBEJICHUSI UCCIIEI0BaHUs, J€1aTh BHIBO/IbI;

MIPOBOJIUTH OTBITHI IO HAOTIOEHUIO (DU3UIECKUX SIBICHUN WU (PU3NUECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHMS, 3aBUCUMOCTb JaBJIECHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH Mpollecca OCTHIBAaHUS U HArpeBaHUs MPHU
M3JIyYEHHUH OT 1[BETA W3JIy4aroleil (IOrIoMaroleil) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHS BOJIBI OT TeMIEPaTyphbl KUJIKOCTH U TUIOLIAIU €€ MOBEPXHOCTH,
ANEKTpU3alusd Tel W B3aUMOJEWUCTBHE  DBJIEKTPUYECKUX  3apsiioB,
B3aMMOJICEUCTBHE MOCTOSIHHBIX MArHUTOB, BU3yalM3alldsd MarHUTHBIX MOJEH
NOCTOSIHHBIX MarHUTOB, IEUCTBHSI MArHUTHOTO MOJISl Ha POBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHNUTa, CBOMCTBA AJIEKTPOABUTATENS IOCTOSSHHOTO TOKA):
(GopMynupOBaTh MPOBEPSIEMBIE MPEANOIOKEHNUS, COOMpPATh YCTAaHOBKY H3
PEAJIoKEHHOTO0 000pY/I0BaHUs, OMUCHIBATh XOJ OMbITa U (POpMYyIUPOBATH
BBIBOJIBL;



BBIIIOJIHATH MPSMBIE U3MEPEHUST TEMIEPATYPhbl, OTHOCUTEILHON BIAXKHOCTHU
BO3/lyXa, CHJIbl TOKA, HANpSOKEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThI
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COJIFOTHOM TOTPEITHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3WYECKOM BEIUYUHBI OT
Opyrod ¢  HCHOJIb30BAHMEM  MpPSAMBIX  U3MEPEHUN  (3aBUCHUMOCTH
CONPOTHUBIIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIAX MONEPEYHOTO CEUEHUS
U YAEIBHOTO COMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HUAYIIETO
yepe3 IMPOBOJHUK, OT HaNpsHKEHUST Ha MPOBOJHUKE, HCCIECIOBAHUE
MOCJIEIOBATEBHOIO ¥ MApaJUIEIbHOTO  COEIMHEHHH  MNPOBOAHHUKOB):
IJIaHUPOBATH UCCIIEI0BAaHNE, COOMPATh YCTAHOBKY M BBINIOJHATh U3MEPEHUS,
clenysl TpPeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH B BHJI€ TaOJHI] U TpauKOB, JelaTh BHIBOJBI MO pe3yjbTaTam
UCCJIEI0BAHNS;

MPOBOJIUTh KOCBEHHBbIE M3MEpeHUs1 (Pu3nyeckux BelnyuH (yIenabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJIHKKA, pad0Ta U MOIIHOCTh
ANEKTPUYECKOTO TOKA): IUIAaHUPOBATH U3MEPEHUS, coOupartpb
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIEAys IPEUIOKEHHON HHCTPYKLIHH, U
BBIYMCIIATh 3HAYEHUE BEJIMUMHBI;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh  MPUHIUIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX ONHCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
MIPEAOXPAHUTEINHN, IEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKa),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOAUMBIE
(du3ruecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHbBIC
MpUOOPHI 10 CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, THUITPOMETP, MABUIATE]Ib BHYTPEHHErO CrOpaHUs,
AJNIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl JJEKTPUUYECKUX Lenerd ¢
NOCJIEIOBATENbHBIM M TMapaIeIbHBIM COCAMHEHUEM S3JIEMEHTOB, pasziuyasi
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX IETIEH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OOPMALIUIO O IPUMEpax) MPaKTUIECKOTO
UCIONIb30BaHUsl  (U3WYECKUX 3HAHUA B TOBCEIHEBHOM KU3HU IS
obecrnieyeHuss 6€30MaCHOCTH MPU OOpaIEHUH C TPUOOPAMH U TEXHUYECKUMHU



YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOIOACHUS HOPM DKOJIOTHIECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBJIATHh MOUCK MH(DOpMaIuu pusudeckoro cogepxkanus B utepHere,
HAa OCHOBE HMEIOUIMXCS 3HAHMM W TMYyTEM CpPAaBHEHHS JOMOJIHUTEIbHBIX
HMCTOYHHUKOB BBIJCIATh WH(POPMAIHIO, KOTOpas SBISETCS MPOTHBOPEUNBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BAaTh TMPU BBINOTHEHUU YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MaTepUaibl, PECYPCHI
cetu HWuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHBIC MHCHMEHHBICE W KpATKHE YCTHBIE COOOIIEHUS,
0000mass wuHPOpMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (HU3UUYECKOTO
coJiepKaHusl, B TOM YHCJIE€ MyOJIUYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHOMN
WM HCCIIEIOBATEIILCKON JIESITENBHOCTH, IIPU 3TOM T'PAaMOTHO HCIOJIb30BATh
M3YYEHHBI TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

e TMpPU BBHINOJHEHUH YYEOHBIX TPOEKTOB U HCCIAEAOBAaHUN (HUIUUECKUX
IPOLIECCOB  paclpeesiaTh O0O0S3aHHOCTH B TPYyMNIE B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJa4aMU, CJICAUTHh 3a BBIMOJHEHHEM IUIaHa JIEUCTBUU U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaa B
NEATEIbHOCTh TPYMIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aWMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xonmy oOydenus B 9 kiacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

e HCIOJIb30BAaTh TMOHSTHUS: CHUCTeMa OTCuéra, MarepualbHas TOYKa,
TPAeKTOpUsI, OTHOCUTEIHHOCTh MEXAaHWYECKOTO [BIDKEHUA, nedopmarus
(ympyrasi, mjacTU4yeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrpy3KH, IEHTP TKECTH, abCOIIOTHO TBEPIOE TEo,
HEHTP TSHKECTU TBEPIOTO Tejia, paBHOBECHE, MEXaHUYECKHE KOJICOaHHS U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh M JTaJbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUSI W TIOTJIONIEHUS, anb(da, 6eTa- U raMMa-u3JIydeHHs, U30TOIIbI,
siIEpHAsi DHEPTEeTUKA;

e pa3nauyaTh SBJCHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSMOJUHEHMHOE JBUXEHUE, CBOOOIHOE
MaJIecHUe TeJ, PABHOMEPHOE NBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JBHXKEHUE, KojeOaTrenpbHOe IABMKEHUE (3aTyXarolme u
BBIHY>KJIEHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEHHOE pPACIpPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE



CBETa, NIOJJHOE BHYTPEHHEE OTPaKCHHE CBETa, Pa3jokKeHHe Oenoro cBeTa B
CIIEKTP M CJIOKEHHUE CTICKTPAIBHBIX IBETOB, IUCIIEPCHS CBETA, €CTECTBCHHAS
PaAMOAaKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOTO CIEKTpa H3IY4YEHUs) IO
OMHMCAHUID WX  XapaKTepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUC;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MUECKUX  SBICHUNA B
OKpYXaromeM MHupe (B TOM 4YHCIe (PU3NUECKHE SBICHUS B TPHUPOJE:
NPWIKUBBI U OTJIMBBI, JBWKEeHHE MiaHeT COJHEYHOM CHCTEMbI, pEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB  KMBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlYHAMH, 9XO0, IIBETA TEJ, ONTUICCKUE
SBICHWSI B TIPHUPOJE, OWonornyeckoe  JEHCTBHE  BUIUMOTO,
yIbTpaUOIETOBOTO W  PEHTICHOBCKOTO  M3JIY4YEHUHM, €CTECTBEHHBIN
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, pPaJUOAKTHUBHOE W3IyUeHUE
IPUPOAHBIX MUHEPAJIOB, ICUCTBUE PAJMOAKTUBHBIX U3TYYCHUN HAa OPTaHU3M
YeJIOBEeKa), TPU O3TOM IMEPEBOAWTH TMPAKTHYECCKYIO 3aJady B Y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUII;
OMKCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UUECKHUE SIBICHUS, HCIOIb3YS
dbu3nueckue BeTUYMHBI (CpPelHsIsi W MIHOBEHHasi CKOpPOCTb Tella TpHU
HEPaBHOMEPHOM JBMIKEHUH, YCKOpPEHHWE, TIepeMelleHrne, IMyTh, YrioBas
CKOpPOCTb, CHJIa TPEHHUSA, CUJa YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOMHOTO TAJEHHWsA, BEC TeNa, WMIIYJbC TeNa, WMIYJIbC CHIIBI,
MexXaHu4eckass padoTa ¥ MOIIHOCTh, IOTEHIMAJIbHAs DJHEPrusi Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUsl CHKATON
MIPY>KWHBI, KHHETUYECKasi DHEPT s, TIOJTHAS MEXaHW4YeCKasi DHEPTHUsl, TIEPHO/T
M YacToTa KoJIeOaHWH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), MpU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKH CMBICT MCIOJIb3yeMbIX BEJIHYUH,
0003HAaUeHUs W E€IUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (DH3WYSCKYI0 BEIMYHMHY C JIPYTUMH BEIMYWHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUCCKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHUS U TPOIIECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHUs JHEPruH, 3aKOH BCEMHPHOTO TITOTEHUS,
IPUHITAI CYTIEPIIO3UIINN CHUJI, TIPUHITUIT OTHOCUTEILHOCTH [ anmiies, 3aKOHbBI
HproTOHA, 3aKOH COXpaHCHHS UMITYJIbCA, 3aKOHBI OTPAKCHUS U MTPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO W MAacCOBOTO YHCEN TPH SIACPHBIX
peaknmsX, MpU OBTOM JIaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUCHIBATh €70 MATEMATHIECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE TMPOILIECChl U CBOWMCTBA T, B TOM YHCIE€ U B
KOHTEKCTE CHUTyalluil MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISAThH



MIPUYMHHO-CIICJICTBEHHbIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpod Ha 2-3 W3YYEHHBIX CBOMCTBA (DM3MUYECKUX SBIICHUH,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1auu (ONMUparoluecss Ha CUCTeMy U3 2—3 ypaBHEHUM),
UCIIOJNIB3YS 3aKOHBI U (OPMYIIbI, CBSA3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHajiM3a yCIOBUS 33Jaud 3aMUCBhIBATh KPATKOE YCIOBUE, BBIABIATDH
HEJOCTAIONINe WIM H30BITOUHBIE JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXONUMbIE Il pEelIeHUs, TMPOBOAUTH pPACU€Thl U  OLICHUBATh
PEATUCTUYHOCTD MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEJIMYUHBI,
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPH  OMOIIU
(U3NYECKUX METO/JO0B, HCIONB3Ys OINKUCAHUE WCCIIEIOBAaHUS, BBIICIATD
OpOBEpsiIEMOE  TMPEANONOKEHHE, OLEHUBAaTh IPaBWIBHOCTh  HOpPSAIKa
IIPOBEJICHUSI UCCIICIOBAHUS, A€JIaTh BHIBOJIbI, UHTEPIIPETUPOBATH PE3YJIHTATHI
HaOJIIOJICHUI U OMBITOB;

MPOBOAMTH OTBITHI O HAOTIOACHUIO (PU3MUECKUX SIBICHUN WA (PU3NIECKUX
CBOMCTB Ten (M3y4eHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS
SHEPTUU, 3aBUCHUMOCTh IMEpHOJia KOJEOAHWM MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a M >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMIUIATY/IbI
MaJIbIX KOJeOaHuM, MPSIMOJMHEHMHOE pACHpOCTPAHEHHUE CBETA, PA3JI0KECHUE
0enoro cBeTa B CIEKTP, U3YUYCHHE CBOMCTB N300paKEHHSI B TNIOCKOM 3€pKaJie
U CBOMCTB HM300pakeHUs MpeaMera B coOMparomie jauH3e, HaboJeHue
CIUIOIIHBIX U JTMHEHUYAThIX CIEKTPOB U3JIyUYEHHUsI): CAMOCTOSITEIbHO COOUPATH
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pYyI0BaHUS, ONTUCHIBAThH XOJ] OIbITA U
€r0 pe3ynbTaThl, HOPMYIHUPOBATH BHIBOJIBL;

MPOBOANTH TP HEOOXOIMMOCTH CEpHUIO MPSMBIX HM3MEPEHUH, OMpeerss
CpelHee 3HaueHUWE u3MepseMoN BeNMMYMHBI  ((DOKYCHOE pacCTOsTHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBATH BBIOOp CHOco0a U3MEPEHUS
(M3MepuTeIpHOTO MPUOOopa);

NPOBOAUTH WCCIEAOBAaHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYMH C
MCTIOJIb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCHUMOCTB IMyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM  JBMXKEHMHM 0O€3 HaudaJbHOW CKOpPOCTH, MepHoja
KOJIeOaHWIl MaTeMaTUYeCKOr0 MassTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXKCHHs CBETA OT yriia MaJleHUsl M yria MPeJOMJICHHs OT yria MajeHus):
IUTAHUPOBAaTh  WCCIIEIOBAaHWE, CaMOCTOSTEIbHO COOHMpaTh  YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DPM3MUECKUX BEITHMUNH
B BUJE Ta0aMIl U TpauKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BEIHUUH (CPEIHSS CKOPOCTh
U YCKOpEHHME Tella TpPU PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHUE
CBOOOJHOTO TAACHUS, KECTKOCTh NPYXKHUHBI, KOIPPUIMEHT TpeHUs



CKOJIbKEHHUSI, MeXaHuueckas padoTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJe0aHUN MaTeMaTUYECKOTO M MPY>KUHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa
coOuparoIiel JIMH3bI, pPaJlOaKTUBHBIM (OH): IUIAHUPOBATH W3MEPEHUS,
coOUpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIIEAys
OPeIJIOKEHHOW  MHCTPYKIUHM, BBIUUCIATH  3HAUCHHUE  BEIUYUHBI |
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNbTAThl ¢ YUYETOM 33JJaHHOM MOTPEIIHOCTH
U3MEPEHN;

coOIoAaTh NMpaBUJia TEXHUKKU OE30MacCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PU3UUECKHX MOJIEJICH:
MaTepuagbHas TOYKa, aOCOIOTHO TBEPOE TETO, TOUCUHBI UCTOUYHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJENIb aroMa, HYKJIOHHas MOJEIb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpOMl Ha HX oOmnucaHus (B TOM YHUCIE:
CIUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHHSI, paKeTa, 3X0JIOT,
OUYKH, MEpUCKON, (oToammapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOII,
JI03UMETp, Kamepa BuibcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUN 1 HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

MCIIONIb30BaTh CXEMbl M CXEMAaTU4YHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPHU
pelIeHNN y4eOHO-IPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBbI JUIsl TOCTPOSHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

MPUBOAUTH PUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
WCTIONb30BaHUsl  (U3WYECKUX 3HAHUWA B TOBCEIHEBHOW KU3HU TS
obecrieueHurs 0€30MaCHOCTHU MPU OOpaIleHUuH ¢ MPUOOPaMU M TEXHUUYECKUMU
yYCTpOMCTBaMH, COXpaHEHUS 3I0POBbs U COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIISTH TOUCK MHpOpMAIuu GU3HIECKOTO coqiepkanus B IHTepHeTe,
CaMOCTOSITENILHO ~ (OPMYIUPYsT TOWCKOBBIM  3ampoC, HAXOIUTh MYyTH
OTpe/eNieHUus] JOCTOBEPHOCTH TMOJYyYEHHOM MH(POpMAMM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

MCTIONb30BaTh TMPH BHITIOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (pu3MUecKoro coaepiKaHus, CIPaBOYHBIC MaTEpHalbl, PECYPCHI
cetu  HWHTepHer, BmameTh NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
MHPOpMAIIMU U3 HECKOJIBKMX MCTOYHHUKOB (DU3MUYECKOTO COAEpKaHMUS,
NyOIMYHO NPEICTABISATh PE3YyJbTaThl NMPOEKTHOW WIIM HCCIEN0BATEIbCKON



JNEATENBHOCTH, MIPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3YUYECHHBIN NOHATUHHBIN
ammapaTr HW3y4aeMmMoro pasnena (QU3MKM W COMPOBOXKIATh BBICTYILJICHUE
pe3eHTaIuen ¢ yaéToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ pa3aesioB U TeM Bcer  KoHTpOJIbLH IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsl
Pa3zpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPYKaI0LIero Mupa
bu6mmoreka [IOK
®dusuka - HayKa o
11 2 https://m.edsoo.ru/7f416
IpUpoJie 194
bu6mmoreka [IOK
dusnyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIIi METOL 2 1 https://m.edsoo.ru/7f416
MO3HaHUsA 194
Hroro no paszneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

Crpoctiie bubmuorexa [JOK

2.1 P 1 https://m.edsoo.ru/7f416
BElEeCTBA

194

JIBrkenue u bubnnoreka [JOK

2.2 B3aHUMOIEHCTBHUE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BEIIECTBA 194
ArperaTHble bubmuorexa [IOK

2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BellleCTBa 194

Hroro no paszneny 5

Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl

31 Mexanuueckoe 3

JIBIDKEHHE

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

Huepuus, macca,
IIOTHOCTH

3.2

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194
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https://m.edsoo.ru/7f416194

3.3 Cwnna. Bunsr cun

14 1 2

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

Hroro no pazneny

21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JaBieHue.
[Tepenaua
— bu6mmoreka [IOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMH TETIAMH, 194
JKUJIKOCTSIMH U T
ra3aMu
bu6mmoreka [IOK
JlaBienue
4.2 5 https://m.edsoo.ru/7f416
KUJKOCTH
194
bubmuorexa [JOK
AtMocdepHoe
4.3 TvochepH 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
JeicTBue
JKUJKOCTH U Ta3a Ha bubmorexa HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTpy)EHHOE B
194
HUX TEJO
Hroro no pazneny 21

Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus

Pabora u bubnuotexa [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
IInocTeIe bubaunoreka HOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXAHU3MBI
194
MexaHnyeckas bu6muorexa [HOK
53 4 1 1 https://m.edsoo.ru/7f416
SHEprus 104
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB ITO 68 3 12
ITPOTPAMME
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8 KVIACC

I[MTPOT'PAMME

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIIIeCTBA ce
TeILIoBLIe bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI co
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aNMOJICHCTBHE
[TocTossHHBIM bu6mmoreka [IOK
2.2 JNEKTPUUECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MUHAYKIUS co
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
3 145
YACOB IO 08



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

9 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudposbie)
n/  pasgenoBuTeM  Beer  Komrpoann — Ilpakruueck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnudeckoe
R bubnmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41
CII0OCOOBI €ro
adab
OITMCAHUS
BzaumoneiictBu bubnnorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Ten
adab
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUS
adab
Wroro mo pazneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
MexaHu4eckue bubmmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41
KOJIEOaHUA
adab
MexaHnueckue bubnmorexa [IOK
2.2 somHEL 3B 8 1 3 https://m.edsoo.ru/7f41
0 - IBYK a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
but6mmoreka [IOK
HOE IT0JIC U
3.1 6 2 https://m.edsoo.ru/7f41
AIEKTPOMArHUTH
adab
bIC BOJIHBI
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sSIBJICHHSI
3aKOHBI but6mmorekxa [IOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41
sI CBEeTa ad4ab
JInH3BI U but6mmoreka [IOK
4.2 OTNITHYECKUE 6 3 https://m.edsoo.ru/7f41
npubopsI ad4ab
4.3 Paznoxenue 3 2 but6mmoreka [IOK



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

0eJIoro cBeTa B
CIIEKTP

Hroro no pazneny

15

https://m.edsoo.ru/7f41
a4ab

Paznen 5. KsanroBbie IBJIeHUA

Ucnyckanue u bubnmoreka [JOK
5.1 ITOTJIOLIEHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
CIboeHHE bubnmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41
aTOMHOTO s/Ipa 2436
SnepHbIe bubnnoreka IIOK
5.3 ealf - 7 1 https://m.edso0.ru/7f41
peaxtt a4ab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IA0IIHIT MOAY/Ib
[ToBTOpEeHue u
00001IEeHHE bu6nuoreka [IOK
6.1 COJZIepIKaHUs 9 2 https://m.edsoo.ru/7f41
Kypca pU3UKHU 3a a4ab
7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO

I[TPOTPAMME
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