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PaGouas nmporpamMma no ydyeOHoOMy mnpeamery «®u3nka» Ha YpPOBEHb OCHOBHOIO 001Iero
o0pa3oBaHusl COCTaBJICHA C y4eTOM padoyeil MporpaMMbl BOCIIMTAHMSA.
BocnuTaTe/JbHBIA NOTEHHHAJ [JAaHHOro Y4eOHOro mnpeaMera o0ecneYyHBAeT PpPeaM3aALMI0

0JIArONPHUATHBIX YCJOBHH VISl PA3BUTHS COLMAJILHO 3HAYMMBbIX OTHOILIEHUH O0yYAOIIUXCH M
Npesx/ie BCero HeHHOCTHBIX OPUEHTHPOB (LleJIeBbIX IPUOPHUTETOB):

-K IPUPOJIE KAK UCTOUYHUKY >KM3HU Ha 3eMJie, OCHOBE CaMOr0 €€ CyLIECTBOBAHUS, HY KAAIOLIEHCs
B 3aILIUTE U IOCTOSSHHOM BHUMaHUH CO CTOPOHBI YEJIOBEKA K 3HAHUAM KaK MHTEUIEKTyaJIbHOMY pecypcy,
o0ecrieunBaromeMy Oyyliee 4eJI0BeKa, Kak pe3yIbTaTy KPOIOTIMBOIO, HO YBJIEKATEIBHOTO Y4eOHOTO
Tpyna
- K 3J0pOBBIO KaK 3aJ0Ty JIOJITOM M AKTUBHOW XU3HM YEJIOBEKA, €ro XOpOILIEr0 HACTPOEHUS U
ONTUMHUCTUYHOTO B3IJISI1a HA MUP.
DKOJIOrM4ecKoe BOCIIUTAHUE:!

- MOHUMAIOUIUI 3HAYEHHE U IVIOOAJBHBIM XapaKTep AKOJIOIMYECKUX MpoOieM, MyTed UX pelIeHHus,
3HaYEHUE IKOJIOTUUECKON KYJIbTYpPbl UeJIOBEKa, OOIECTBA;

- CO3HAIOLIMI CBOIO OTBETCTBEHHOCTb KaK IPa)KAaHWHA U IMOTPEOUTENss B YCIOBHUAX B3aMMOCBSI3U
MPUPOIAHOM, TEXHOJIOTMYECKON U COLIMATIBHOM CPEN;

- BBIPAXAIOINI aKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIIUX BPEl IPUPOE;

- OPUEHTHUPOBAHHBII HAa IPUMEHEHHUE 3HAHNUN €CTECTBEHHBIX U COLMAIIBHBIX HAYK JUISl PEIICHUS 3a]1a4
B 00J1aCTH OXpaHbI MPUPO/IbI, INIAHUPOBAHUS CBOMX MOCTYIKOB U OLICHKH UX BO3MOKHBIX MOCJIEICTBUN
JUISL OKPY KAIOLIEH cpeabl;

- YYaCTBYIOLIHM B IPAKTUYECKON JEATEIIbHOCTH IKOJOTHUECKOM, TPUPOJOOXPAHHON HAIIPABICHHOCTH.
[{leHHOCTH HAYYHOTO MMO3HAHUS:

- BBIp@XAIOUIMI TO3HAaBaTelbHbIE WHTEPEChl B pa3HbIX MPEAMETHBIX O0JacTIX ¢ Y4YETOM

WH/IMBUyaJIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKEHUH;

- OPUEHTHPOBAHHBIN B JEATEIBLHOCTM HA HAy4yHbIE 3HAHUS O NPUPOJE U OOILIECTBE, B3aHMOCBS3SIX

YeJI0BEKa C MPUPOTHON U COLIMATBHON CPEOi;

- Pa3BUBAIOIINN HaBBIKM UCIIOJIb30BAHMS PA3IUYHBIX CPEACTB MMO3HAHMS, HAKOIUIEHUS 3HAHUN O MUpE

(sI13BIKOBAs], YUTATENBCKAS KYJIbTYypa, JesITeIbHOCTh B MH(POPMALIMOHHOM, IU(PPOBOH cpene);

- JIeMOHCTPHUPYIOIIMH HaBBIKM HAONIOJACHUN, HAKOIJIEHHUs (HAKTOB, OCMBICICHHS OIbITa B

€CTECTBCHHOHAYYHOW U TYMAaHUTAPHON 00JIACTSAX MO3HAHUS, UCCIIEI0BATEILCKOU IEATETLHOCTH.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®dusuka u eé posib B IO3HAHMHU OKPY KAIOLIEro MUpa.

®uznka — HayKka o npupoze. SBieHus npupoabl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE, TEIIOBbIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue Benu4yuHbl. M3mepenne (usmueckux BenmuuuH. Ousmueckue npudopsl. [lorpemHocTs
n3MepeHuil. MexayHapoaHas CucTeMa euHULL.

Kak ¢usuka u apyrue ecrecTBEHHblE HAyKU H3Yy4aroT MpUpoay. EcTecTBEHHO-HAy4yHBIH METO
MO3HAHUsA: HaOJIO/IEHUE, MOCTAHOBKA HAYyYHOI'O BOINPOCA, BBIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEpKE THIIOTE3, OOBsICHEHHE HabmomaeMoro siBueHua. OmucaHue (U3NYECKUX SBICHUH C
IIOMOIIBIO MOJICIIEN.

Jemoncmpayuu.
1. Mexanuyeckue, TEIIOBbIE, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusnueckue npudOPHI U MpoLEypa NPSIMbIX H3MEPEHH aHATIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuwvie pabomot u onvimol.

Omnpenenenre UEHbI AeIEHUS KAl U3MEPUTEIHHOTO prbopa.

W3mepenune pacCTOSHUN.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MajbIX TE.

W3mepenue temrepaTypbl IpH MOMOIIH KUJKOCTHOTO TEPMOMETPA U JaTYMKA TeMIIEPaTyPhI.
IIpoBenenue uccienoBaHus O MPOBEPKE T'MIIOTE3bI: AAJBHOCTH MOJETA IIAPUKA, IYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayasibHbIE CBEJEHUSI 0 CTPOCHUM BelleCcTBA.

CTpOGHI/IG BCIICCTBA: aTOMbl WM MOJICKYJIbI, HX Pa3MCpPhbI. OHI)ITI)I, JOKa3bIBArOMME JUCKPETHOC
CTpOCHHE BEIECTRA.

JIBmxeHue yactul BemecTBa. CBA3b CKOPOCTH IBMKEHUS YacTULl ¢ Temmeparypoil. bpoyHoBckoe
nBkenue, nuddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAaHUE.
ArperaTHbIe COCTOSTHUS BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTATTMIECKUX) TEI.
B3aumocBs3p Mexay CBOWCTBaMHM BEUIECTB B pA3HBIX AarperatHbIX COCTOSHUSX M HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

ok wdrE

Jemoncmpauuu.

1.  HaGmoneHue GpOyHOBCKOTO JBUKEHHUS.

2.  HaOmonenue nuddysun.

3.  HaOGmronenue siBieHUiA, OOBSICHSIIOMIMXCS MPUTSKEHHEM WM OTTaJIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuovie pabomol u onvimel.

1. Orenka uaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHUEM (hoTorpaduii).

2. OneIThl O HAOIIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYIISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBu:keHue U B3anMojaeiicTBHE TeJl.

Mexanundeckoe nBmkeHne. PaBHOMepHOE 1 HepaBHOMEpHOE JBIKeHnE. CKopocTh. CpemHsist CKOPOCTh
MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTH v BpeMEeHH JIBHKCHHS.

SBnenue umHepuuu. 3aKOH WHEpHUH. B3aumonelcTBHe Ten Kak MPUYMHA HM3MEHEHUSI CKOpPOCTH
NBIDKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. IlnoTtHocTs BemiectBa. CBs3b IJIOTHOCTU C
KOJIMYECTBOM MOJICKYJI B eIMHUIE 00BEMA BEIIEeCTBA.



Cuiia kak xapakTepucTuka BaumojercTus Ten. Cuma ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIBIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cujia TshkecTd. Cuila TSKECTH Ha APYruX IUIaHeTax.
Bec tena. HeBecomocts. CrioxkeHue cuil, HApaBJICHHBIX 110 OJTHOM NpsAMoi. PaBHOAEHCTBYOIIAS CHIL.
Cuna tpenusi. TpeHue CKoJbKEHUs U TpeHUe Nokosi. TpeHue B Mpupojie U TEXHUKE.
emoncmpayuu.

HabGmronenre MeXaHMYECKOIo NBYIKEHUS Tea.

N3mepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKECHUS.

Habntonenue siBieHUs] MHEPLUU.

Hal6mronenne naMeHeHus: CKOPOCTHU MPU B3aMMOICHCTBHUH TEJT.

CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEI.

CrnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOM.

Jlabopamopuwvie pabomot u onvimel.

ok wdE

1.  OnmnpeneneHune CKOPOCTH pPAaBHOMEPHOIO JBIKEHUS (LIapuka B KHJAKOCTH, MOJENIU
JIEKTPUUYECKOT0 aBTOMOOWIISI U TaK Jlajiee).

2. OmpeneneHue cpeiHed CKOPOCTH CKOJIbXEHUS OpycKa WM HIapHKa 110 HAKIIOHHOM IIIOCKOCTH.
3. Omnpenenenre IIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHMs (aedopManuu) TNpPYKUHBI  OT
MIPUIIOKEHHOM CHIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHHUS OT Beca Tella U XapakTepa

COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienune TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIEHUS U YBEIHMUEHUs aBieHus. JlaBieHue ra3a. 3aBUCUMOCTb JJaBJICHUS
rasza ot o0béma, Temneparypsl. [lepenada napneHus TBEPABIMH TeJIaMU, )KUKOCTSIMH U ra3aMu. 3aKOH
IMackana. [lneBMaTHueckMe MamMHBL. 3aBUCUMOCTh  JABICHUS KHIKOCTH OT TJIyOWHBI.
I'unpocratuueckuii napanoke. Coobmaromuecs cocyasl. I napaBinuyeckie MEXaHU3MBI.

Atmocdepa 3emnan u atmochepHoe AaBieHue. [IpuyuHBI CylIeCTBOBaHHS BO3AYLIHOW OOOJIOUKH
3emumn. OmbiT Toppuuernnu. M3mepenune aTtmocdepHOro naBiieHHsA. 3aBUCUMOCTh aTMOC(epHOro
JIaBJICHUsI OT BBICOTHI Ha/l ypoBHEM Mopst. [IpuGopsl a1 u3mepeHust aTMoc(hEpHOro JaBJIeHUs.
JleiicTBHE )KMIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuparoias (apxume0Ba) cuia. 3akoH
Apxumena. [ImaBanue ten. Bo3nyxornaBaHue.

Jemoncmpayuu.

1.  3aBHCHMOCTH JaBIEHUS ra3a OT TEeMIIEPaTyPhL.

2.  Ilepemaua naBneHUS KUIKOCTHIO U Ta30M.

3. Coolmiarommecst COCY/IbI.

4, I'mapaBnuueckuit mpecc.

5.  IposBrnenue neiicTBUS aTMOC(EPHOTO TaBICHUS.

6.  3aBUCHMMOCTH BBITAIKUBAIONICH CWJIBI OT 00BEMa TOTPYXKEHHOW YacTH Tella U IUIOTHOCTH
KUJTKOCTH.

7.  PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUAKOCTH.

8.  VYcrnoBue mnaBaHus TeN: IJIaBaHUE WIM TOTPYXEHHE TeNl B 3aBUCUMOCTH OT COOTHOIICHHS

IUIOTHOCTEW TEJIa U JKUJIKOCTH.
Jlabopamopuwvie pabomot u onvimul.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOU B )KMJIKOCTh YaCcTH TeTa.
2. Omnpenenenne BbITAIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUIAKOCTb.
3. [IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLIEH CHIIbI, JICHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT

MacCCHI T€J1a.



4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIbI, AEMCTBYIOLIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YACTU TeJIa U OT IUNIOTHOCTHU >KUKOCTH.

5.  KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBaHHE JIOAKM M  ONpejeieHue e
IPy30I0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHeprusi.

Mexanundeckas pabota. MOIIHOCTb.

IIpocTble MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAas IUJIOCKOCTh. llpaBmio paBHOBecus phlyara.
[IpumeneHne npaBuia paBHOBECHS pplyara K 0J10Ky. «3o10Toe npaBmiio» mexanuku. KITJ] mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas >Heprus. KuHermdeckas M noreHuuanbHas dHeprus. [IpespamieHne ogHoro Buia
MEXaHUUYECKON SHEPTUHU B APYTroi. 3aKOH COXPaHEHUs YHEPIMH B MEXaHUKE.

Jemoncmpayuu.

1.  Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomost u onvimel.

1.  Onpenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Teja MO TOPU30HTATbHON
MMOBEPXHOCTH.

2.  Hccnemoranue yciioBHi paBHOBECHS phlyara.

3. N3mepenne KIIJ] HaKIOHHOM TIJIOCKOCTH.

4.  V3yueHue 3aKOHA COXPAHEHHS MEXaHUYECKOU YHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBble siBJICHHS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU CTPOEHUs BelecTBa. Macca u pa3mepsl
aTOMOB U MOJIEKYJI. OIbIThI, TOJITBEPKIAIONINE OCHOBHBIE MOJIO0KEHUS MOJICKYJIIPHO-KHHETUYECKOU
TEOPHH.

Mopenu TBEPIOTO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kprucrammaeckue 1 aMopgHbIe
tena. OObsICHEHUE CBOICTB ra30B, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOXKEHUN MOJCKYISPHO-
-KUHEeTUYeCKOU Teopur. CMauMBaHUE U KaMWIISIpHBIC ABJICHU. TeIIoBOe paclliupeHue 1 CoKaThe.
Temmepatypa. CBsi3zpb TeMmMmepatypsl CO CKOPOCTBHIO TEIJIOBOTO JBMKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CocoObl M3MEHEHHST BHYTPEHHEH HEPTHU: TEIUIoNepeaada U coBeplieHue padoTel. Bus
TEIJIONepeIayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonuuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TeII000MEH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHnue TerioBoro 6amanca. [lnaBneHue n oTBepeBaHNe KPUCTATUIMUECKUX BEUIECTB. Y IeTbHas
teryiora TuiaBineHus. I[lapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas terora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeIbHAs TEII0TA CTOPAHUS.

[Tpunnumner padoTel TemaoBbix aurarenei KIIJ[ termmoBoro mpurarens. TeroBble ABUTATENH U
3allUTa OKPY>KaroUIeH Cpeibl.

3aKOoH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

2 Ha6monenue nuddysumn.

3.  HaOmroneHue siBICHHMI CMauyuBaHUS M KaIMIIISIPHBIX SIBIICHUH.
4 HaGmronenue TenioBoro pacuimpeHust Tel.



5 V3meHeHne naBJIeHUs Ta3a P U3MEHEHUN 00bhEMa U HAarpEeBaHWUU WIIH OXJIAXKICHUH.
6 [IpaBuiia u3MepeHus TeMIepaTyphl.

7.  Bunsl Teronepenaym.

8 OxJaXxaeHne Npu COBEPILICHUN PaOOTHI.

9 HarpeBanue nipu coBepiieHHH padOThI BHSITHUMH CHIIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmioneHue KUMECHHUS.

12. HabGmioneHue MOCTOSHCTBA TEMIIEPATYPhI MPU TUIABJICHUH.

13. Mojenu TEIUIOBBIX JIBUTATENIEH.

Jlabopamopmuvie pabomot u onvimel.

1. OmnbITel 1O OOHAPY>KEHUIO IEHCTBHS CHUIJI MOJICKYJIIPHOTO MPUTSKEHHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJNIOB IIOBAPEHHON COJIM WIIM caxapa.

3. OmpITHI 1O HAOIOICHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, JKUIAKOCTEH U TBEPIBIX TEIL.

4.  OnpexeneHue 1aBiIeHUs BO3AyXa B OalsIOHE IIITPULIA.

5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTD JIaBJICHHUS BO3/lyXa OT €ro 00b&éMa U HarpeBaHus UK
OXJIAKICHUS.

6. IIpoBepka runoTessl JIMHEHHONW 3aBUCUMOCTH JAJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIeparTypsl.

7.  HabmoneHue n3MeHeHHs] BHYTPEHHEH 3HEpruM Teja B pe3ysbTaTe Tervlonepeaayd U padboThl
BHEILIHUX CHUIIL.

8.  HccnenmoBaHue sIBICHUS TEIUIOOOMEHA MTPHU CMETIUBAHUH XOJIOAHOM U TOPSYEH BOJIBI.

9.  OmnpeneneHue KoIMYecTBa TEIUIOTHI, MOJYYEHHOTO BOJOM IpU TEIUIOOOMEHE C HarpeTbiM

METAJUIMYECKUM LIWINHAPOM.
10. Omnpenenenue ynenbHON TEINIOEMKOCTH BELIECTBA.

11. HUccnenoBanue mpoliiecca UCTIAPEHUS.

12.  OmnpenerneHrne OTHOCUTEIHLHOM BIIAYKHOCTH BO3AyXa.

13.  Omnpenenenue ynenbHOM TEIUIOTHI MIaBJIECHUS JIbJA.

Paznen 7. DiekTpuyeckue 1 MarHuTHhIE SIBJI€HHS.

Onektpuzanus Ten. J[Ba poaa 3JEKTpUYECKUX 3apsaoB. B3anMopeicTBue 3apsHKEHHBIX Tel. 3aKOH
KynoHna (3aBUCHUMOCTB CHIIBI B3aUMOAEHCTBHSI 3apsDKEHHBIX TEJT OT BEJIMYMHBI 3apSAI0B U PACCTOSTHUS
MEXIy TEeJIaMH).

Onextpuueckoe none. Hanpsoxk€éaHocTe snexrtpuueckoro mnons. [lpuHnun — cyneprnosunuun
ANEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsaoB. OJIEMEHTapHbId dnekTpuyeckuil 3apsn. CrpoeHuwe artoma.
ITpoBOIHUKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHMS JIEKTPUUYECKOTO 3apsia.

DNEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHMSI DJIEKTPUIECKOT0 TOKA. MICTOYHMKYM TOCTOSHHOTO TOKA.
JIefcTBUSI 3JIEKTPUYECKOTO TOKa (TEIVIOBOE, XMMHMYECKOE, MAarHuTHOE). DJEKTPUYECKHM TOK B
KHUJKOCTAX U razax.

Onextpudeckas nenb. Cuna Toka. DiekTpuueckoe HampspkeHue. CONpoTHBIEHHE HPOBOJHHKA.
VYaenpHOE cONpoTUBIEHHE BemecTBa. 3akoH Owma s ywyactka uenu. llocienoBatenbHoe U
napajieIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora u MoumiHOCTH d3neKkTpuueckoro Toka. 3akoH Jlkoyns—JleHna. OneKkTpudyeckue Lenu U
NOTPeOUTENH IEKTPUIECKOH sHeprun B ObITY. KopoTkoe 3aMbIkaHMeE.

ITocrostHHbIe MarHUTHL. B3anumoseiicTBre MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1nosie. MarHuTHoE 1osie
3eMJIn ¥ ero 3HaueHue JUIs )Ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MoJje 3J1EKTPUYECKOT0 TOKA.
[IpumeHeHne 31eKTPOMarHuToOB B TeXHUKe. JleficTBHE MAarHUTHOIO MOJIS Ha MPOBOJAHUK C TOKOM.



DNEeKTPOABUTATENIb TOCTOSHHOTO TOKa. VCronb30BaHWE SJICKTPOABHUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue snekTpoMarHuTHOM uHAykuuu. I[IpaBuno Jlenua. Dnexktporenepatop.
CriocoObl MOTy4YeHUs AMEKTPHUUECKON SHEPTHH. DIEKTPOCTAHIIMH HAa BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

1.  Dnexrtpuzanus Ten.

2. JlBa pona 3NMeKTPUYECKHX 3apsAI0B U B3aUMOJICHCTBUE 3apSIKCHHBIX Tell.
3. VY CTpoHCTBO U IEMCTBUE AIEKTPOCKONA.

4.  DnektpocTtatuyecKkas HHAYKIIHS.

5.  3aKoH COXpaHEHHs dIEKTPHUUECKUX 3aPsI0B.

6.  IIpOBOAHMKH U AUAIIEKTPHUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MTOJIS.

8.  HcrouHukKH MOCTOSHHOTO TOKA.

9. JlefcTBHS DIIEKTPUYECKOTO TOKA.

10. DneKTpUYECKUH TOK B KUIAKOCTH.

11. Ta3oBbIit pa3ps.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3MmepeHue 3MeKTPUYECKOTO HAMPSKEHHS BOJTBTMETPOM.

14. Peocrar u MarasuH CONpPOTHUBIICHUH.

15. B3aumopeiicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MozaenupoBaHue HEBO3MOXKHOCTH Pa3JICICHUS MTOJIFOCOB MAarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmsIT Opcrena.

19. MaruuTHOE 1oJIe TOKa. DIEKTPOMArHUT.

20. JleiicTBre MarHUTHOTO TIOJIS HA TIPOBOIHUK C TOKOM.

21. DnekTponBUraTeslb MOCTOSSHHOTO TOKA.

22. UccnenoBaHUe SIBICHUS JIEKTPOMArHUTHOW WHAYKIIHH.

23.  Omwitel Dapajyes.

24. 3aBUCUMOCTH HANpPaBJICHHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOZHUKHOBEHHUSI.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwvie pabomol u onvimel.

1.  OnbITel 0 HAOTIOACHUIO SJIEKTPU3ALUH TEJ UHIYKIUEN U IPU COTPUKOCHOBEHUHU.

2.  HccnemoBaHue NEHCTBHSI AJIEKTPHUUECKOTO OIS HA IPOBOTHUKH U JHAJICKTPUKH.

3.  CoOopka u mpoBepka pabOThl ANEKTPUUECKON 1[ENMH MOCTOSTHHOTO TOKA.

4.  H3mepeHue U peryarupoBaHUE CUIIbI TOKA.

5.  HM3mepenue u perynupoBaHue HalPsHKEHUS.

6. HccnemoBaHue 3aBHCHMOCTH CHJIBI TOKA, WAYIIErO Yepe3 PEe3UCTOp, OT COMPOTHUBIICHHUS
pe3ucTopa U HaNpsHKEHHs Ha PE3UCTOPE.

7. OIBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUUYECKOTO COTPOTUBIICHUS IPOBOIHUKA OT €TO
JUIMHBI, IIJIOLIAIM MTONIEPEYHOI0 CEYEHUS U MaTepuaa.

8.  IlpoBepka mpaBWia CIOXECHHS HANPSKEHWHA IPH ITOCIEAOBATEIFHOM COCIUHEHUU JIBYX
PE3UCTOPOB.

9.  IlpoBepka mpaBuiia AJisi CUJIbI TOKA IPU MapaJijieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Omnpenenenuie pabOTHI IMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OmpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEIIEMOI Ha pe3UCTOpE.



12. HccnenoBaHue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HAIIPsDKEHUS Ha HEM.
13. Omnpenenenue KII1/] narpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJCHCTBUS MMOCTOSIHHBIX MAarHUTOB.

15. HW3ydeHue MarHUTHOTO MOJIS TOCTOSHHBIX MAarHUTOB MIPU UX 00BEIMHEHUN U pa3AeiICHUH.

16. MUccrnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJCHCTBHS KaTYIIKH C TOKOM U MarHUTa
OT CWJIbI TOKA Y HAMPABIICHUS TOKA B KaTyIIKE.

18. U3yuenue neiicTBUS MarHUTHOTO MOJIS HA IIPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHne padOThI AIEKTPOABUTATEIS.

20. Usmepenue KIIJI anexkTpoaBUraTeibHON yCTAaHOBKHU.

21.  OmbITHI O MCCIEIOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKIUH: UCCIeI0BaHUE U3MEHEHUM
3HAYEHUS U HallpaBJIEHUs UHIAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MartepuanbHast Touka. Cucrema otcuéra. OTHOCUTENIBHOCTh
MEXaHMYECKOro  JIBIDKEHMs. PaBHOMepHoe  mpsMoiMHEHOe — aBMkeHue. HepaBHomepHOE
psIMOJIMHEHOE ABM>KeHNEe. CpellHsAs U MTHOBEHHAsl CKOPOCTb Tejla IPU HEPABHOMEPHOM JIBHIKEHUU.
Yckopenue. PaBHOyckOpeHHOE TpsiMOsTMHEHOE BkeHHe. CBoOomHOE maneHue. OnbITel [ anues.
PaBHOMepHOE nBMXEeHHE MO OKpyXHOCTU. [lepwon m wactora oOpamenus. JIuHelHas U yriioBas
ckopocTu. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

IIepsebiii 3akoH Herorona. Bropoii 3akon Hetotona. Tperuii 3akoH Herorona. [Ipunnun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: Cuiia TPEHUS CKOJIBKEHHUS, CUjla TPEHUS MTOKOs, IpyTue
BHJIBI TPCHHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MajieHus. J[BrKeHe miaHeT
Bokpyr CounHua. IlepBast kocMuueckas ckopocTs. HeBecoMoCTh U nieperpysKkH.

PaBHoBecue wmatepuanibHOM TOUkH. AOCOMIOTHO TBEpPHAOE Teno. PaBHOBecue TBEpHOro Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. 3menenue umiynbca. MmMmynbe cunbl. 3aKkoH coXpaHeHUs MMIyJibca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TSHKeCTH, ynpyrocTH, TpeHus. CBA3b SHEPrUu M
pabotel. [loTeHumanbHas »Heprusl Teja, MOJHATOrO HaJ MOBEPXHOCThIO 3eMiH. [loTeHuuampHas
SHEprusi Ckatod mnpykuHbl. KnHeTnueckas sHeprus. TeopemMa O KMHETHMYECKOM SHEpPruM. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPIUU.

Jemoncmpayuu.

1. HaGmronenne MexaHu4eCcKoTo ABMKEHUS Tea OTHOCUTEIHHO PA3HBIX TENl OTCUETA.

2. CpaBHEHHE TIyTEH M TPACKTOPUI JIBHIKCHHSI OJTHOTO M TOTO JK€ TeJla OTHOCUTEIILHO Pa3HBIX Tel
oTcuéra.

3. N3mepenne cKkopoCcTy U yCKOPEHUSI PSIMOTUHEHHOTO ABUKEHUSI.

4, UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHYKCHHUS.

5. HalGmronenne aABrKEHUs Tena Mo OKPY>KHOCTH.

6. HaGmoieHne MexaHU4eCKHX SIBJICHUI, MPOUCXOAAIUX B cucTeMe oTcuéra « Tenexkay npu eé

PaBHOMEPHOM H YCKOPEHHOM JIBHYKEHUH OTHOCHUTEIHHO KaOWHEeTa (PH3UKH.
7. 3aBHCUMOCTb YCKOPEHHUS T€a OT MACChl TEa U JECUCTBYIONIEH HA HETO CHJIBI.



8.  HalOmronenune paBeHCTBA CHJI TP B3aMMOACHCTBUH TEIL.

9.  l3meHeHue Beca Tena PH yCKOPEHHOM JIBUKECHUU.

10. Ilepenaua ummyiibca npu B3aMMOAECHCTBUM TeEJI.

11. TIpeobpa3oBaHusi JHEPTUU NPH B3aUMOACHCTBUH TEJL.

12. CoxpaHeHHE UMITyJIbCa PH HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue uMITyJIbCca MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HabmioneHue peakTUBHOTO JIBHKCHHUS.

15. CoxpaHeHne MEXaHMYECKOW YHEPTUH MPH CBOOOIHOM IaJACHUH.

16. CoxpaHeHHE MEXaHHUYECKOW YHEPTUH MPH IBMKCHUH TeJa O] ICHCTBUEM NPy KUHBL.
Jlabopamopmuvie pabomost u onvimel.

1.  KonctpyupoBaHue TpakTa JUls pa3roHa U JaJbHEHIIEero paBHOMEPHOTO ABMXKEHHS IapUKa WIH
TEJICKKH.

2.  OmpeneneHne cpeHEH CKOPOCTH CKOJIBXECHUsI OpyCKa WIIM JBIKEHHS MIApUKa 110 HAKIIOHHOM
TUIOCKOCTH.

3. OmpeneneHue ycKOpeHHs Tela IpU pPaBHOYCKOPEHHOM JIBUKEHHUHU 0 HAKJIIOHHOH MJI0CKOCTH.

4.  HccnemoBaHwe 3aBHCUMOCTH IIYTH OT BpPEMEHH IPH PAaBHOYCKOPEHHOM JBIKCHHMH 0Oe3
HAYaJIbHOM CKOPOCTH.

5. IIpoBepka rumoTesbl: eciv IpH PaBHOYCKOPEHHOM JBIKEHUH 0€3 HA4aIbHOW CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOILINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUJIBl HOPMAJIBHOTO JIABJICHUSI.

7. Omnpenenenue kodpULUEHTa TPEHUS CKOJIBKEHUSL.

8.  Omnpenenenue KECTKOCTH NPY>KUHBI.

9.  Omnpenenenue paboThl CUIBI TPEHUS NPH PAaBHOMEPHOM JIBM)KEHUH Tejla IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Ompenenenne pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ UCTIOIB30BAHUEM HETIOBUKHOTO
Y TIOABUKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHHUS YHEPTHH.

Pazgen 9. Mexannueckue Kojae0aHus M BOJHBI.

KonebarenbHoe aBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUWI: MEpUOJ, 4acTOTa, aMIUIATYAA.
MaremaTtrueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienue 3Hepruu npu KojaedaTeaIbHOM ABUKEHUU.
3aryxatomue konebanus. BeinykaeHHble konebanus. Pesonanc. Mexanudeckue BosiHbI. CBOMCTBa
MEXaHW4YeCcKUX BOJH. [IpononbHble M TomepeyHble BOJMHBL JlIMHA BOJHBI U CKOPOCTh €€
pacripocTpaneHus. MexaHu4ecKue BOJIHBI B TBEPJIOM Telle, CEUCMUUECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbIcOoTa ToHa. OTpaxkenue 3Byka. Mudpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

HaGmoienue xonebaHuii Tei Mo JeHCTBUEM CHIIBI TSXKECTH U CHUITBI YIIPYTOCTH.

HaOumotenue xosiebaHmii rpy3a Ha HUTH U Ha TIPY>KHHE.

HaGmronenne BEIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

PacmipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHUI pe30HaHC.

Jlaﬁopamopnbte padomul u onvimol.

1. Omnpenenenre 4acToThl U Mepro/ia KoueOaHU MaTeMaTHYeCKOro MasTHUKA.

2 Omnpenenenre 4acTOTHl U Mepro/ia KOJeOaHUI MPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MiepUoia KoJieOaHUM MOBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
4 UccnenoBanue 3aBUCUMOCTH Meproaa KoJIeOaHUW MPYKUHHOTO MAasITHIKA OT MacChl Tpy3a.
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5.  IIpoBepka He3aBHCHUMOCTH Mepuojia KosuedaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a.

6.  OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTh IEpUOJa KOJeOaHUM MPYyKMHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
7.  HM3mepeHue yCKOpEHUS! CBOOOAHOTO MaJICHHUS.

Pa3nes 10. D1eKTpOMarauTHoOE 10Jie H 3JICKTPOMATHUTHBIC BOJIHBI.

DIJIEKTPOMArHUTHOE MOJe. DJIEKTPOMArHuTHhIE BOJHBI. CBOMCTBA 3JIEKTpOMArHuTHHIX BOH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCrioib30BaHUE 3I€KTPOMATHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.  CpoiicTBa 3J€KTPOMAarHUTHBIX BOJH.

2. BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimel.

1.  H3ydeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOILBbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBass monenb cBera. Mcrounuku cBeta. IIpsmonuHeliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHUS
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaXKEHUs CBETA.

[Ipenomnenne cBeta. 3akoH mpeinomiieHus cBera. [lonHoe BHYTpeHHEE OTpa)K€HHE CBeETa.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPaXXEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B mun3ze. OnTudeckas cuctema (poroamnmapara, MUKPOCKOIIa U Teseckorna. ['na3 kak
ONTUYECKAs CUCTEMA. BIM30pyKOCTh U JaIbHO30PKOCTb.

Pasnoxxenue Oenoro csera B criekTp. OnbiTel HptoToHa. ClioXkKeHHe CeKTpaabHbIX IBETOB. Jlucnepcus
CBeTa.

Jemoncmpayuu.

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tosryuenne n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBeTa.

OnTuyeckuii CBETOBO/I.

Xox myuelt B coOMparolel JINH3e.

Xox Jydeil B paccenBarole JIMH3E.

[Tonydenue n300pakeHnii ¢ TOMOIIBIO JTUH3.

[TpuaIMn neiicTBus GpoToanmapaTa, MUKPOCKOTA U TEJIECKOTA.

Mopens rnasa.

PasnoxxeHue 6enoro cBera B CIEKT.

12. Tlomyuenue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuuvie pabomol u onvimel.

CoNAR~LDNE

e
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1.  HccrnenoBanue 3aBUCHMOCTH yIJla OTPa)KEHUsI CBETOBOIO JIy4a OT yIJa NaJeHUs.

2.  VI3yuyeHme XapaKTEpUCTHUK N300pakeHUsI MPEIMETA B TUIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMIIEHUS] CBETOBOTO JIyya OT yTIJja MaJeHHs Ha MpaHHIe
«BO3JLyX—CTEKIIO».

4.  TlomydyeHue n300paxxeHU ¢ MOMOUIbIO COOMPAOIIEH JIMH3BI.

5. Omnpenenenne GOKyCHOrO pacCTOSTHHSI U ONITHYECKOH CHIIBI COOMPAOLIEH JTHH3BI.

6.  OmbITHI O pa3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI IO BOCTIPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOIEHUH Yepe3 [IBETOBbIE (PMUIIBTPHI.

Pa3zgen 12. KBaHTOBLIE SIBJICHUS.



Onsitel Pesepdopna u mranerapHast Moaens aroma. Monens aroma bopa. Mcnyckanue u nornouienue
cBeTa aToMoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PaguoaktuBHOCTE. Asba-, 6eTa- u ramMmma-u3nydenus. CTpoeHre aToMHoro siipa. HykinonHas Moiens
aTomHoro sipa. M3oronsl. PannoaktusBHbie npeBpanieHus. [leproa nonypacnana aTOMHBIX JiEp.
SAnepuble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAI0BOTO M MAaCCOBOTO YUCE. DHEPTUsl CBSI3H aTOMHBIX
anep. CBs3b Macchl M 3HEpruu. Peakuun cuHTte3a u aeneHus saep. Mcrounuku sneprum ColiHIa U
3BE3 L.

Snepnas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIyYEHUN HA )KUBBIE OPTAHU3MBI.
Jemoncmpayuu.

1.  ChekTtpsl U3My4yeHUs U MOTJIOMIECHUS.

2. CpoexTpsl pa3IUYHbIX I'a30B.

3. CriexTp BoJIOpoJa.

4, HaGmronenue tpexoB B kamepe Buibcona.

5.  PaGora cuérunka HOHM3UPYIOUIUX U3TYyUCHUH.

6.  Peructpanus nzmydyeHus OpUPOAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuwvie pabomol u onvimel.

1.  HaOmroneHue CIIOMIHBIX M IMHEHYATHIX CIEKTPOB U3TyUEHUSI.

2.  UccrnenoBaHue TpeKoB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
3.  3mepeHue paguoakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IIAOINH MOYJIb.

[ToBTOpHUTENBEHO--0000IAOIIMI  MOIY/Ib TPEIHA3HAYeH JUIA CHCTEMaTH3alud H  0000IeHus
MIPEIMETHOTO COJIEP’KaHUSI U OMbITA JEATEIIbHOCTH, MPUOOPETEHHOTO MPHU M3YyUYEHUU BCEro Kypca
¢u3uKy, a Takxke JUid MOJArOTOBKM K OCHOBHOMY TIOCYIApCTBEHHOMY 3K3aMeHy Mo (u3uke Juis
00yyYaromuxcs, BEIOPaBIINX 3TOT yUEOHBIH MPEIMET.

[Ipu n3yyeHnn JaHHOTO MOAYJISl pEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI I€ATEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreunBaeTcs JOCTHKEHHE MPEAMETHBIX U METAlPEAMETHBIX [IJIAHUPYEMbIX Pe3yJIbTaTOB
oOydeHusi, (GOpMUPYETCS €CTECTBEHHOHAy4yHasi TIpPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB
UCCIIeZIOBAaHMs SIBJICHUI TPUPO/IbI U TEXHUKH, OBJIa/IEHIUE YMEHUSAMH OOBSICHATh (PU3HUECKUE SBICHUS,
MIPUMEHSIS TOTyYEHHbIE 3HAHUS, peIIaTh 3a/1a4k, B TOM YUCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIHATBHO NEATENTBHOCTHBIM XapakTep JaHHOIO pasfena peaau3yercs 3a CYET TOro, 4To
oOyJaroluecs BHIMOIHSIOT 33/1aHNs, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE IIOJIyYE€HHBIX 3HAHHUH pACMO3HABaTh W HAYYHO OOBICHATH (PU3NYECKHE SBICHHUS B
OKpYy2Karollel MpUpO/Ie U IOBCETHEBHOM KU3HH;

HCIOJIb30BaTh HAy4YHbIE METOJIbI MCCIIEJOBaHMs (U3NYECKUX SBJICHHM, B TOM YMCIE IS MPOBEPKU
TUIIOTE3 U MOJyYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI Han0O0JIee BaKHBIX TOCTH)KEHUIH COBPEMEHHBIX TEXHOJIOTUH, HAIIPpHUMED,
MIPaKTUYECKOIO UCIIOJIb30BAHMSI Pa3IMYHBIX UICTOYHUKOB YHEPIMH HA OCHOBE 3aKOHA MPEBPALLECHUS U
COXPAHEHHUS BCEX MU3BECTHBIX BHIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBLI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢u3nky Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPaBICHO Ha JIOCTIKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIHHBIX PE3yIbTATOB.

B pesynbrare nzydueHus GpuU3NKMA Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs y 00yJaroIIerocs Oy Iy T
c(hOpPMHUPOBAHBI CIEAYIONINE JINYHOCTHBIC PE3YIbTAThI B YACTH:

o 1) naTPHOTHUYECKOT0 BOCITUTAHUSA:

J - NPOSIBJICHHE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKONM (pU3MUecKoit
HaYyKHU;

J - LIGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

o 2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

. - TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXICHHH OOIICCTBEHHO 3HAYMMBIX M ITHUECKHUX

po06JieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

. - OCO3HAHHME BAXKHOCTU MOPAIbHO--3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

° 3) 3cTeTHYECKOr0 BOCIIUTAHMS

. - BOCIIPHUSTHE ICTETHUYECKUX KadecTB (DM3MUECKON HAyKW: €€ TapMOHHYHOTO IMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

° 4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

. - OCO3HAHHWE IEHHOCTH (U3NYECKOM HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BAJKHEUILIEH COCTABIIAIONIEH KyJIbTYpHI;

. - pa3BHUTHE HAYYHOU JTFOO03HATETLHOCTH, MHTEPECA K UCCIIEAOBATEIBCKOM IEATEIIHbHOCTH;

. 5) popMupoBanus KyJbTYPHI 310POBbS H IMOIMOHAJIBLHOIO 0J1ATONOJYYHSI:

. - OCO3HAHME IIEHHOCTH 0e301acHOro o0pasa >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,

Ba’KHOCTU IIPABUJTT 0e30I1acHOro NOBCACHHUA Ha TPAHCIIOPTEC, Ha J0porax, C JJICKTPUYCCKUM H
TCIIJIOBBIM OGOPYIIOBaHI/IeM B JOMAIlIHUX YCJIOBUAX;

J - ¢(hOpMHUPOBAHHOCTH HABBIKA Pe(PIECKCUH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO XKe
npaBa y Jpyroro 4eioBeKa,

. 6) Tpyn10BOr0 BOCIMTAHMSA:

J - aKTHBHOE y4yacTHE€ B PEIICHUH MPAKTHYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTEIbHOM

OpTaHM3aINH, TOPOJIA, Kpasi) TEXHOJIOTUYECKON U CONMATBLHOW HANPABICHHOCTH, TPEOYIOIIUX B TOM
qucie U PU3NIeCcKnX 3HAHHM;

. - UHTEpEC K MPAaKTUYECKOMY U3YyUEHHIO Mpodeccuid, CBSI3aHHbBIX ¢ GUZUKOM;

. 7) 3K0OJI0OrH4€eCKOro BOCIIMTAHMS:

. - OpHEHTAIMs Ha TPUMEHEeHHEe (PU3MUECKIX 3HAHUH IJIs pEeLIeHNUs 331249 B 00JIaCTH OKPYKAIOIIEH
Cpenbl, INIAHUPOBAHHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM JIJIs1 OKPYIKAOIIEH Cpebl;
L - OCO3HaHME [VI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

. 8) ajanTanuu K N3MEHAIOIMMCSH YCJIOBUAM COLUAIBHON U MPUPOAHOH Cpeabl:

. - TOTPEOHOCTHh BO B3aUMOJICHCTBUU MPU BBHIOJHEHUU HUCCIIEOBAHUI U MPOEKTOB (PU3NUECKOM
HAIIpaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM APYIHX;

. - IIOBBILICHUE YPOBHS CBOE€H KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO EATEIbHOCTD;

o - IOTPEOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (GOpMyIUpOBaTh UAECH, TOHATHS,

TUIIOTE3BI O (I)I/I3I/I‘-ICCKI/IX 00BEKTaxX U SABJICHUAX
L4 - OCO3HaHHC ZLC(I)I/IL[I/ITOB COOCTBEHHBIX 3HAHHHM M KOMIIETCHTHOCTEH B 00J1aCTH (I)I/IBI/IKI/I;
L4 - INIAHUPOBAHUC CBOCTO PA3BUTHUA B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/I‘IGCKI/IX 3HaHHI>i;



L - CTpeMJICHI/IG aHaHI/I3I/IpOBaTI> 1 BBIABJISITH B3AUMOCBA3U HpI/IpO,Z[BI, OGH.[GCTBa U 3KOHOMHMKHU, B
TOM YHUCJIC C UCITIOJIb30BAHUECM (I)I/ISI/I‘-IGCKI/IX 3HaHHﬁ;

° - OLIEHKA CBOMX JCHCTBUI € YUETOM BIMSHUS HA OKPYKAIOLIYIO CPEIY, BO3SMOXKHBIX II100aTBHBIX
MOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbpraTe ocBoeHms mporpaMmbl 10 (PU3MKE HA YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs Y
oOyuwaromerocsi  OyayT  chOpMHUpPOBaHBI  MeTamnpeaIMeTHbie  Pe3yJIbTAThl, BKIIOYAIOIIUC
MO03HABATENIbHBIC YHUBEPCAIbHBIC YUeOHbIE IEHCTBUSI, KOMMYHUKATUBHbIC YHUBEPCAIbHbIE YUeOHbBIE
JEICTBYS, PETYJISITUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS.

Ilo3naBaTenbHBIC YHHBeEPcaAbHbIE y4eOHbIE JeHCTBUSA

ba3oBble Jornyeckue aeiicTBUA:

L4 BBISABIIATHE U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKN 00BEKTOB (HBHGHHﬁ);

L4 YCTaHaBJIMBATb CYH_IeCTBeHHHﬁ IMPpU3HAK KHaCCI/I(I)I/IKaI_II/II/I, OCHOBAaHHA JJIA O606IJ.[CHI/I$I n
CpaBHCHHUA;

L4 BBIABJIAITE 3aKOHOMCPHOCTH HW NPOTHUBOPCUYUA B pPACCMATPUBACMBIX (I)aKTaX, JaHHBbIX H

HaAOJIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBICHUSM;

J BBISIBIIATh IPUYMHHO--CJICICTBEHHbBIE CBS3U MIPU U3YUYEHUHU (PU3UUECKUX SIBIICHUH U MPOLIECCOB,
JIeJIaTh BBIBOJbI C HMCIIOJIb30BAaHUEM JIEAYKTHUBHBIX M HMHIYKTHBHBIX YMO3aKJIIOYEHHH, BbIIBUIaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYUH;

. CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus ydeOHoM ¢Qusmueckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIIEHHUs, BBHIOOP Hambojee MNOIXOJSAIIEr0 C Y4ETOM CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBare/bCKue 1eHCTBHA!

o MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATENIbCKUI NHCTPYMEHT MO3HAHNUS;

o IPOBOJUTH 10 CAaMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIH (QU3NUECKUui
HKCHEPUMEHT, HEOOIIbIIIOE UCCIIEIOBaHUE (PU3MUECKOTO SBICHHUS;

o OLIEHMBAaTh Ha NPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIMIO, TOJYYEHHYIO B XOJe
HCCIIEI0BAaHUS WIN DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (OpMYJIHpPOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJII0ICHNUS, OIIBITA, UCCIICOBAHMS;

o IPOTHO3UPOBATh BO3MOXKHOE JaibHEiIIee pa3BUTHE (PU3MUECKUX TNPOIECCOB, a TaKkKe
BBIJIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmaumeii:

J NPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3aIPOCHI TIPU MOUCKE U 0TOOpe MH(POpMALTUU
WM JTAHHBIX C YYETOM MPEI0KEHHON yueOHOo# Gpu3ndeckoii 3a1auu;

. aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATHh MH(OPMALIMIO Pa3IUYHBIX BUIOB U
(dhopm mpencTaBIeHus;

. CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMalbHYIO (OpMy TMpeACTaBlieHUs HHPOpMAUU U
WUTIOCTPUPOBATH peIlaeMble 3a/ladll HECIOKHBIMU CXEMaMH, AMarpaMMaMH, UHOW Trpa@uKoil U ux
KOMOUWHAIIUSIMU.

KoMMyHHKaTHBHBIE YyHUBEPCAIbHbIC YUeOHbIE 1eHCTBUA:



J B XoJie OOCYyXXIeHUs y4eOHOro MaTepuala, pe3yjibTaToB JIAOOPATOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CY/1aeMO TeMbI M BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHUE
3a7a4yM U MOepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;

o COIIOCTABJIATh CBOM CYXKICHMS C CYKJIEHUSMHU APYTHX YYAaCTHHMKOB JMajnora, oOHapy>KHUBaTh
pa3au4ne U CXOACTBO MO3ULIMM;

. BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;

. MyOJMYHO NPENCTaBISITh PE3yIbTaThl BBHIMOJIHEHHOIO (DPU3MUECKOro OmbiTa (3KCHEPHUMEHTA,

HCCTIEIOBaHUS, TIPOCKTA);

. MOHMMATh W HCIOJIb30BaTh MpPEUMYLIECTBA KOMAHIHOM M HHIUBUAYaJIbHOW pabOThl IpH
pelIeHUH KOHKPETHON (U3UYECKOM MPoOIeMbl;

J MPUHUMATD LEJIH COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS MO €€ TOCTHKEHUIO:
pacnpenensTbh poyid, 00CykaaTh MPOLECChl U Pe3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIBKUX JIIOJIEH;

. BBITIOJHATH CBOIO YaCTh PabOThI, TOCTUTAs KAUECTBEHHOTO pe3yIbTaTa 0 CBOEMY HAIIPABJICHUIO
Y KOOPJAUHUPYS CBOU JACUCTBUS C APYTMMH YJIEHAMU KOMAH/IbI;

. OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMNA TPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS.

PeryisiTHBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

J BBISIBIIATh NPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEeOYIOIUX Uil peIIeHUs
(bu3NYeCcKUX 3HAHUM;

. OpPUEHTUPOBATHCS B PA3NMUYHBIX MOAXO0/AAX MPUHATHUS PElIeHUN (MHAUBUAYAIbHOE, IIPUHITHE
pelleHus B IpynIe, NIPUHITHE PELLIEHUI TPYIIIOi);

. CaMOCTOSITENIHO COCTABIISATH AJITOPUTM peIIeHus (PU3NIECKOH 3aa4i UIIH TJIaHA UCCIIET0BAHUS
C Y4ETOM MMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeiaracMble
BAPUAHTHI PEIICHUN;

. JieaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, JMOLUOHAJIbHBIH HHTEJIEKT:

J JlaBaTh aJ€KBaTHYIO OLIEHKY CUTYyallU{ U MpeajaraTh IU1aH €€ U3MEHEHUS,

° OOBSACHATH MPUYNHBI TOCTHKEHUS (HEJOCTHKEHUS) PE3YJIbTaTOB JEATEILHOCTH, AaBaTh OL[EHKY

MPUOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM 4HCI€ B XOJ BBINOJIHEHUS (PUINYECKOTO
UCCIIEZIOBAaHUSI WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENIBCTB, WM3MEHUBUIMXCS CUTYalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

o OLIEHNBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUSIM;

J CTaBUTh ce0s Ha MECTO JPYroro 4esJoBeKa B XOJE CIOopa WIM JUCKYCCHUM HAa HAyYHYIO TEMY,
MIOHUMAaTh MOTHUBBI, HAMEPEHU U JIOTUKY JIpYIoro;

J IPU3HABaTh CBOE MPABO Ha OUIMOKY MpHU pelleHnn (PU3NYECKHUX 3a7a4d WIN B YTBEPXKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ IIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 7 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa’KaThb
c(hOpMHUPOBAHHOCTD y OOYYAFOIINXCS YMEHUMN:

o UCIIONIb30BaTh MOHATHA: (pU3MUEeCKHe W XMMHUYECKUE SIBJICHHS, HaONIOJEHUE, SKCIEPUMEHT,
MOJI€NIb, THUIOTE3a, €AWHHULBI (U3MUECKUX BEJIWYMH, aTOM, MOJIEKYyJla, arperaTHbleé COCTOSHHS
BemecTBa  (TBEpAOE, IKUIOKOE, Tra3000pa3HOe), MEXaHMYeCKoe JIBUXKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYOMAs cuiia, Aedopmarus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

. paznuyath sBiaeHUsA (Auddy3us, TEMIOBOE IBWIKEHHWE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBMKCHHE, WHEPLIUA, B3aUMO/ICICTBHE TeJl, paBHOBECHE TBEPIBIX TEI C
3aKpeIUIEHHOW OChIO BpallleHMs, Nepefadya JaBiCHUs TBEPABIMU TEIAMH, XKUAKOCTSIMU M Ta3aMH,
atMoc(epHOe aBieHHE, TUIABAHHE TEN, MPEBPALECHUS MEXaHUYECKOW SHEPTruu) MO OMUCAHUIO0 UX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

. pacrto3HaBaTh MPOSBICHUE M3YyUYEHHBIX (DM3MUECKUX SIBICHUN B OKPYXAIOIIEM MHpE, B TOM
yucie GU3NYEeCKue SBJICHHS B MPUPOJIC: IPUMEPHI IBWKEHHUS C PA3TMYHBIMUA CKOPOCTSIMU B KUBOH U
HEXHUBOW MPUPOE, NCHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EpHOTo TaBICHUS
Ha KUBOW OpPraHU3M, IUIaBaHKUE PBIO, PHIYaru B TEJE YEIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUIECKYIO
3a/1a4y B yU4eOHYIO, BEICTISITh CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKH) (PH3UUECKUX SBIICHHUIA,

. OMKCHIBATh M3yYCHHBIC CBOWCTBA TeN W (PU3UYECKHUE SIBICHUS, WCIONB3Yys (u3mdeckue
BENUYMHBI (Macca, 00BEM, TIIOTHOCTh BEMIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
YIOPYTOCTH, CWJIa TSOKECTH, BEC TeJa, CHJIa TPEHHWs, JaBjeHue (TBEPIOTO Tela, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYecKasi paboTa, MOIIHOCTb, IJICYO CUIIbI, MOMEHT CHJIbI, KOO UIIUEHT
MOJIE3HOTO JIEHCTBUS MEXAaHM3MOB, KWHETHYECKas M TOTEHIUAalbHAs JHEPTus), NpH OMUCAHUU
MPABWIBHO TPAKTOBATh (PU3WYCCKUIN CMBICT MCIOJIB3YEMBIX BEITUYHH, UX 0003HAYCHHS W C€IMHUIIBI
(bUBUYECKUX BEIWYWH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYHUHY C
JPYTUMH BETUUMHAMU, CTPOUTH IPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

J XapaKTepu30BaTh CBOWMCTBAa TeJ, (U3MYECKUE SBJICHHUS M TPOILECCHI, HCIONb3Ys IpaBuiIa
CIIOKeHHUs cwiI (BJOJb OJHOW mpsMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, IPaBUIIO
paBHOBecHs pbluara (0J0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHUYEeCKOU
SHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTEMaTHUECKOE
BBIpaXCHHE;

. OOBSICHATh (PU3NUYECKHE SIBIICHHSI, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTyaIluil TPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISABIATH MPUYHMHHO--CICJACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHNE U3 1—2 JTOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemars pacy€THhIE 3aa4ul B 1-2 MEHCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIUE
¢u3nyueckre BENMYWHBI: HAa OCHOBE aHAIW3a YCJIOBHS 3a/laddl 3alKChIBaTh KPAaTKOE YCIOBHE,
MOACTABIATh (PU3NUYECKHE BEIUYUHBI B (DOPMYIJIBI U MPOBOJUTH PACUETHI, HAXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JJIsl PELICHUsS 3aj]a4, OLIEHUBATh PEATMCTUYHOCTH MOTYYEHHON (hH3HUecKoi
BEITUYHHBI;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (DU3HUYECKUX METO/OB, B
OMHMCAaHUU WCCIEOBAHUS BBIICTATh TMPOBEPSiEeMOE TPEANONoKeHHe (TUMOoTe3y), pasiauyarh |
WHTEPIPETUPOBATH IMOJTYICHHBIN PE3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIIBITA, JACJIATh BBIBOBI 110 €TO
pe3ynbTaram;

. MIPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (DU3WYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEI:
dbopmynupoBaTh TMPOBEPSEMBIC MPEANOJIOXKEHHs, COOUpaTh YCTAaHOBKY W3 MPEII0KEHHOTO
000pyI0BaHus, 3aMUCHIBATh X0l ONbITa U (DOPMYITHPOBATH BHIBObL;



J BBIMOJIHATh TPSMBIE W3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tela, 00b&Ma, CHUJIBI U
TEMIIEpaTypbl C HUCIOJb30BAHUEM AaHAJOTOBBIX M LU(POBBIX MPHUOOPOB, 3alMMCHIBATH ITOKA3aHUS
prOOPOB ¢ YUETOM 33JaHHOU a0COTIOTHON MOTPEIITHOCTH U3MEPEHUH;

. MPOBOJIUTHh HCCJIEIOBAHNE 3aBUCUMOCTH OIHOM (U3UYECKON BEIUYMHBI OT JPYrod C
UCIOJb30BAHUEM IMPSMBIX H3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO MABIJKYLIETOCs Tejla OT
BpPEMEHHU JABMKEHUS TeJIa, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela, KadyecTBa 00pab0TKH MOBEPXHOCTEH
TE1 W HE3aBHUCHUMOCTH CHWJIBI TPEHMsI OT IUIOIIAJU CONPUKOCHOBEHMS TEJ, CHUJIbl YIPYTOCTH OT
YAJUHEHUS TPYKUHbBI, BHITAJIKUBAIOIIEH CUIIBI OT 00bEMa MOrpy>KEHHOM YacTu Tejaa U OT INIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHMOCTU OT IUIOTHOCTHM Tejla, OT IUIyOMHBI, HA KOTOPYI IMOTPYXEHO Tello,
yCIOBUH IJIaBaHUS TeJN, YCJIOBUM paBHOBECHs pblyara M OJIOKOB), y4yacCTBOBaTh B IIJIAHUPOBAHUU
y4eOHOT0 UCCIIeZIOBaHUsI, COOMpaTh YCTAaHOBKY U BBIIOJHATH M3MEPEHHs, CIEAys MPeIoKEeHHOMY
IIany, (UKCUPOBATh pe3yJbTAaThl MOJYYCHHOH 3aBHCUMOCTH (U3UYECKUX BEJIHMYUH B BHJE
MPEIJI0KEHHBIX Ta0IUIl U TpadUKOB, AeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICOBAHMUS;

. IIPOBOJAMTH KOCBEHHbIE U3MEPEHUsI (PU3NUYECKUX BEJIWYUH (IUIOTHOCTH BELECTBA KUAKOCTU U
TBEPOTO Tela, CUJIa TPEHUs CKOJIbKECHMSI, 1aBJICHUE BO3yXa, BBITAJIKABAIOIIAs CUJIA, ACHCTBYIOIIAs
Ha MOrpYXEHHOE B XHUJKOCTb TeNO, KOI(P(UIMEHT IMOJE3HOro ACHCTBUS MPOCTHIX MEXaHHU3MOB),
cllefysl MPEUI0KEHHOW WHCTPYKIMU: MPH BBHIIOJHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBL;

. co0JII0AaTh MpaBUila TEXHUKHU 0€30I1aCHOCTHU IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BAaHUEM;

J YKa3bIBaTh MPUHIUMBI JACHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMecs COCylbl, OapoMeTp, pblYyar, MOJIBMKHBIM M HEMOJBMXHBIA OJIOK,
HAaKJIOHHAS [JI0CKOCTH;

. XapaKTepu30BaTh MPHUHLMIIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpPOM Ha MX OMMCaHUs (B TOM 4HUCIIE: MOJMIIMIIHUKY, YCTPOHCTBO BOJONPOBO/A, THAPABIMUYECKUI
IIpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETp), MCHOJb3Yys 3HAHHUA O CBOWMCTBAX
(u3NYECKNX SBICHUH U HEOOXOIUMBIE (PH3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

J NPUBOIUTH MPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUIECKOTO HCIIOIb30BAHUS
¢u3nvYecKux 3HAHWK B TIOBCEAHEBHOM XHU3HH UL oOecrieueHHs] 0€30MacHOCTH MpHU OOpalleHuH ¢
npubopaMu M TEXHUYECKUMU YCTPOWCTBAMH, COXpPAHEHHUS 3/0pPOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CPELIE;

o OCYILECTBIIATE OTOOP MCTOYHMKOB HMH(popMmanuu B VIHTepHETe B COOTBETCTBUU C 3aJlaHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUHM U ITyTEM CPaBHEHHS Pa3/INYHbIX UCTOYHUKOB
BBIJIENIATh HHPOPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o UCTOJIb30BaTh MPU BBINOJIHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy
(u3NYECKOro coJepkaHus, CIpaBOUHbIE MaTepualibl, pecypchl cetu MHTepHeT, BiIaieTh npuémMamu
KOHCITIEKTHPOBAHUs TEKCTA, TpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

J co3llaBaTh COOCTBEHHBIC KpaTKHE IHMChbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HMCTOYHUKOB HMH(pOpManMu (U3NYECKOTO COJEp’KaHus, B TOM YHUCIE MyOJIUYHO JeJaThb KpaTKue
COOOLIEHHUs O pe3yJIbTaTaX MPOEKTOB WM YUEOHBIX UCCIIEI0BaHUMA, TPH 3TOM I'PaMOTHO UCIIOIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATh BHICTYIUIEHUE MTPE3EHTAIUECH;

o IIPY BBIMOJIHEHUH YYeOHBIX MMPOEKTOB M MCCIIEIOBAHUIN pacHpeensiTh 005 3aHHOCTH B TPYyIIIIE B
COOTBETCTBUM C ITOCTABJIEHHBIMM 3a/ladaMU, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA JEHCTBUM, aeKBAaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTh TIPYIIBL, BBICTpAaUBaTh KOMMYHHKATHBHOE
B3aMMO/JICHCTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOUTHX.



K koHiy oOydenust B 8 kJiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAa’KaTh
c(hOpMHUPOBAHHOCTD y OOYYAFOIINXCS YMEHUMN:

o MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHMSI BEIIECTBA, KpUCTAIMYeCKHe U amopdHble Tena, HACHIIIEHHBI |
HEHACBIIEHHBIN Tap, BIAXXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHsl, TETNIOBOM IBUTATEb,
JJIEMEHTAPHBIA JIIEKTPUYECKUHM 3apsll, DJJIEKTPUYECKOe TIoJie, TMPOBOJHUKA U JUDIEKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

. pa3iauyath SBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKaTUE, TeIlonepeaaya, TEIIOBOe paBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SIBICHUSA, HCIApeHUe, KOHACHCAllWs, IUIaBJICHHE, KPUCTAJUIM3AIM
(oTBepaeBaHME), KUIEHHE, TeIulonepenavya (TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3JIy4YEeHHUE),
JIEKTpHU3aLMs Tell, B3aUMOAECHCTBHIE 3apsi/I0B, JEHCTBUS SJIEKTPUIECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBHE MAarHUTOB, JICHCTBHE MAarHUTHOTO IOJISl HA TIPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIHS ) TIO OMTUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIGMOHCTPHUPYIOIINX TAHHOE
(buznyeckoe sIBICHUE;

J pacrno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3MYECKUX SIBJICHHM B OKpPYXKarolleM MHpE, B TOM
yycie (U3NYECKUe SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KANWUISPHBIC SIBICHUS B
NpUpoJie, KpUCTAJUIBI B Tpupoze, miznydenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BHI,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUYECKHE SIBJICHUS B arMocdepe, 3JIEKTPUUECTBO
YKUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipei( MOI0COB, POJIb MATHUTHOT'O MOJIS IS )KU3HU Ha
3emiie, HOJSIPHOE CHSIHHUE, NPH 3TOM MEPEBOIUTH IMPAKTUYECKYIO 3ajjauyy B y4ueOHYIO0, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBIICHUM;

J OINMCHIBaTh M3YYCHHbIE CBOMCTBA Tel W (PU3MUECKUE SIBICHUS, HCHOJIB3YS (usnyeckue
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJHMYECTBO TEIUIOTHI, yJENbHAas TEIUIOEMKOCTh
BEIIECTBA, YJEJIbHAas TEIUIOTa IUIAaBJICHMS, YelIbHas TEIJIoTa MapooOpa3oBaHus, yAeiabHas TEIuloTa
CrOpaHHs TOIUIMBA, KOI(PPUIMEHT NOJE3HOTO JEHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCHUTEIbHAS
BJIQKHOCTB BO3/1yXa, 3JIEKTPUUECKUH 3aps]l, CUiIa TOKA, HJIEKTPUYECKOE HANpPsHKEHUE, CONPOTUBIICHUE
IIPOBOJHMKA, yAEIbHOE CONPOTHUBIEHUE BELIECTBA, pab0Ta U MOLUIHOCTh 3JIEKTPUUECKOIO TOKA), IPU
ONMCAaHWH TPABWIBHO TPAKTOBATh (PH3MUECKUII CMBICT HCHOJIB3YyEMBIX BEIMYHMH, O00O3HAUYCHUS H
€MHUILIBI (PU3NYECKHUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BETHUNHY
C IPYTUMU BEIMYUHAMH, CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH,

o XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U TPOLECCHI, HCIOJIb3YS OCHOBHBIC
MIOJIOKEHHUST MOJIEKYJIIPHO--KMHETUYECKON TEOpUH CTPOEHHUS BEIIECTBA, MPUHIMII CYNEPHO3ULIUN
noJsiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Oma I yJacTKa IeMnu, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTHYECKOE BBHIPAKEHUE;

o 00BSACHATH (hU3MUECKHE TMPOLIECChl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYallHid
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHEHHE U3 1—2 JTOrMYECKUX MIAroB ¢ OMOPOoi Ha 1—2 U3yueHHBIX CBOWCTBA (DM3UUYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

J pemaTh pacd€THBIC 3a7a4M B 2—3 NEHCTBUA, MCIONB3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
(u3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aaul 3allUChIBATh KPATKOE YCIIOBUE, BBISBIAThH
HEJ0CTAaTOK JaHHBIX JAJIS PelIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIEC A €&
pelIeHus, TPOBOJIUTh pPacdy€Thl W CPABHUBATH TMOJIYYEHHOE 3HAUYCHHE (PUINYECKOW BEIHYUHBI C
W3BECTHBIMU JIAHHBIMH;



J pacro3HaBaTh MpPOOJEMBbI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIM (PHU3MUECKUX METOMOB,
UCTOJNB3ys OINUCAaHWE WCCIEeNIOBAaHMA, BBIACIATH IPOBEPSIEMOE MPEINOI0KEHNE, OICHUBATh
MIPaBUIILHOCTH MOPSAKA MMPOBEIACHUS UCCIIETOBAHHMSA, I€IaTh BEIBOIBI;

o MPOBOJUTH OMBITHl TI0 HAOIIOACHUIO (U3NYECKUX SBICHUA WIH (DU3NYECKUX CBOWCTB TeN
(KanmwUIsipHbIE ABIICHUS, 3aBUCUMOCTh JaBJICHHS BO3QyXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH
Mpolecca OCTHIBAaHUS W HArpeBaHUs MpPHU M3IYYCHUU OT IIBETa H3JIydarolied (TOTIOMIaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIIEPATypPbl KHUIKOCTH U IJIOMIAIU €€ TTOBEPXHOCTH,
ANIEKTPHU3AMA TE W B3aMMOJACUCTBHE ODIICKTPUUYSCKUX 3apsloB, B3aMMOJICHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJu3alysi MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO MOJISI Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOJIBUTATENS OCTOSHHOTO TOKA):
(dopMyIMpoBaTh HpPOBEpsAEMBbIE MNPEIANOIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOIO
000pyI0BaHUS, ONMCHIBATH X0 ONBITa U (POPMYIIHPOBATH BHIBOBI;

o BBITIOJIHATH IPSAMbIE H3MEPEHHS TEMIIEPATYPhl, OTHOCUTENILHON BIAXKHOCTH BO3/yXa, CHUIIbI TOKA,
HaNpSDKCHUST C HKCIIOJIb30BAaHMEM AaHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMWH,
CpPaBHMBATh PE3YJIbTAThI U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

J MPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKONM BEIUYMHBI OT JPYrol c
HCIOJIb30BaHUEM IMPSIMBIX M3MEPEHUIl (3aBUCUMOCTb COMPOTUBJICHHSI MPOBOJHUKA OT €ro JUIMHBI,
IUIOINAM TIONEPEYHOI0 CEUEHUsS] U YJENbHOTO COMPOTHBIICHHS BEIIEeCTBa MPOBOJHHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha MPOBOAHUKE, UCCIIEIOBAHHE MOCIEI0BATEILHOIO U
MapajuIeIbHOTO COEJMHEHUH TPOBOJAHUKOB): TUIAHMPOBATH HCCIIEOBAHUE, COOMPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHHUs, CJeays MPEeIOKEHHOMY IUIaHy, (PUKCHUPOBATH Pe3yJbTaThl IMOIYUYEHHOMN
3aBUCUMOCTH B BUJIE TaOIUI] U TpaMKOB, AeTaTh BEIBOJbI IO PE3yJIbTaTaM UCCIICAOBAHMS;

J IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIUUUH (yJe/bHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOHMKA, pab0Ta U MOIIHOCTb 3JEKTPUUECKOTO TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MpPEUIOKEHHOW HWHCTPYKLUMH, W BBIYUCIATH
3HAYCHUE BEIINYHHEI,

. co0JIr0AaTh MpaBUila TEXHUKKM 0€30I1aCHOCTHU IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BAaHUEM;

o XapaKTepU30BaTh MPUHIMITEI JCHCTBHUS M3yUYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOHCTB C
OTIOPOH Ha WX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB, THTPOMETp, IMapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETYHK SJICKTPUYECKON HHEPruH, 3IIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTesbHbIe JIEKTPONPUOOpPHI (TPUMEPHI), AIIEKTPUUYECKUE MPEAOXPAHUTENH, SJIEKTPOMArHMUT,
AJIEKTPOJBHUraTeNlb MOCTOSHHOTO TOKa), MCIIONB3ysl 3HAHUS O CBOMCTBAaX (M3WYECKUX SBICHUHA M
HEOOXOAUMBbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENFHBIE MPUOOPHI MO0 CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETpP, THTPOMETP, IBUTATEIb
BHYTPEHHETO CTOpaHHUs, JIJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUYECKUX Ieneil ¢
MoCJIeI0BaTeIbHBIM U MapaljIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAUEHHS
HJIEMEHTOB JIEKTPUYECKHX IIETICH;

J MPUBOJIUTE MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIE30BAHMS
(u3MYecKUX 3HAHUI B TIOBCEIHEBHOM XM3HM JUIsl OoOecTieueHus OE30MacHOCTH MPU OOPAIEHUH C
npubopaMH ¥ TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAHEHUS 3II0POBbSI M COONIOJIEHHS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKpYKAIOIIeH cpelie;

o OCYUIECTBIIATh TMOMCK HHpOpManuu (U3MUECKOrO colepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHUS JIOTOJIHUTEIbHBIX MCTOYHHUKOB BBIACIATH MH(OPMAIHIO,
KOTOpas SBJSETCS MPOTHUBOPEUMBOM HITH MOXKET ObITH HEIOCTOBEPHOIA;



J UCTOJIb30BAaTh MPU BBINOJIHEHUH YUYEOHBIX 3aJaHUN HAyYHO--TIONMYJSIPHYIO JIUTEpaTypy
(U3NYECKOTro CoJepkKaHus, CIPAaBOUYHBIE MaTepUalibl, pecypchl cetu MHTepHeT, BIaieTh npuéMamMu
KOHCIIEKTHPOBAHU TEKCTA, TPeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO;

. co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEH s, 00001mas nH(HOpMAIHIO
U3 HECKOJIBKMX HCTOYHUKOB (DPU3MYECKOIO COJAEp)KaHMs, B TOM 4YHCIE IyOJIMYHO HPEICTaBIATH
pe3yJbTaThl MPOEKTHONW WJIM MCCIIEI0BATEIbCKON AEATENbHOCTH, P 3TOM I'PaMOTHO HCIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIHCH;

J NIPY BBIIOJHEHUU Y4E€OHBIX TPOEKTOB U MCCIIEIOBAHUN (PU3HMUECKUX MPOLIECCOB PaCHpEACIsaTh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABICHHBIMHU 33/1a4aMH, CIICUTh 32 BBINOJIHEHUEM TIaHa
NEHCTBUM U KOPPEKTUPOBATH €T0, aIEKBATHO OLIEHUBATh COOCTBEHHBIH BKJIA]] B 1€ATEIbHOCTD FPYIIIBL,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJIEHCTBHE, IPOSIBIIASA TOTOBHOCTh pa3periaTb KOHQIHUKTHI.

K xoHuy oOyuenus B 9 kJjacce mpeaMeETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINXCS YMEHUH:

. HCII0JIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepHaAJIbHAS TOUYKA, TPAEKTOPHS, OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBIWXKEeHHA, Aeopmanus (yrnpyras, IIaCTHYECKasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, HEBECOMOCTb M NEPErpy3KHu, LEHTP TAKECTU, aOCOIIOTHO TBEPJOE TEIO, LIEHTP TSKECTU
TBEPIOrO Teja, paBHOBECHE, MEXaHUYECKUE KosieOaHHs U BOJIHBI, 3BYK, MH(Pa3ByK U yIbTpa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTH,
CHEKTpPhl MCIyCKaHWS W TMOTJIOMICHUs, anb(pa-, 0eTa- M ramMma-u3iIydeHHUs, H30TONbI, SAepHas
SHEPreTHKa;

. paznuuath  sBJI€HHS (paBHOMEPHOE M  HEPAaBHOMEpPHOE MPSIMOJUHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaJIeHUE TeJl, pPABHOMEPHOE JABUKEHUE 10
OKpY’KHOCTH, B3aUMOJIEHCTBUE TEJI, pEaKTUBHOE JBHKEHHE, KOJIeOATENbHOE IBUKEHHE (3aTyXarolue
U BBIHYXJIEHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JBMKEHHME, OTPaKEHUE 3BYKa, MPSIMOJIMHEITHOE
pacrnpocTpaHeHue, OTPaKEHUE U IPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETa,
pas3nokeHue Oeyoro CBeTa B CHEKTP U CJI0XKEHUE CIEKTPaJbHBIX ILIBETOB, JUCIIEPCHUS CBETA,
€CTECTBEHHAs PaAM0aKTUBHOCTb, BOSHUKHOBEHHE JINHEHUATOr O CIIEKTPa U3JIy4eHHs) 10 OMMCAHUIO UX
XapaKTePHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX AAHHOE (PU3NYECKOE SIBIICHUE;

o pacrio3HaBaTh IMPOSBICHUE U3YyUYEHHBIX (PU3MUYECKUX SBJICHUH B OKpY’KalolleM MHUpe (B TOM
gricie (U3NIeCcKHe SIBICHUS B IPUPOE: PUIUBHI U OTJIMBBI, IBIKeHHE T1aHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JIBM)KEHUE >KMBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSICEHHE,
ceificMHuYecKHue BOJIHBI, I[yHaMH, 3XO0, [[BETa TeJl, ONTHYECKUE SBJICHUS B MPHPOJE, OMOIOrHYECKOoe
JeficTBUe BUAMMOIO, YJIbTPa(UOJIETOBOIO M  PEHTTEHOBCKOI'O H3IYYEHHMH, €CTECTBEHHBIN
pazMOaKTUBHBIM ()OH, KOCMUYECKHE JIyYd, PaJMOAKTUBHOE H3Iy4YCHHE NPHUPOIHBIX MHUHEPAJOB,
JIeiCTBHE paJIMOAKTUBHBIX U3JyUYEHUI Ha OpraHU3M 4eJIOBEKA), IPU STOM MEPEBOIUTH PAKTUUYECKYIO
3a/1a4y B yueOHYI0, BBIIETISTH CYLIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA;

. ONKCHIBATh HU3YYEHHbIE CBOWCTBA Tel M (PU3UYECKUE SBJICHUS, HCIONB3Yys (usnueckue
BEJIMYMHBI (CpeAHsAs M MIHOBEHHas CKOPOCTh Tejla NMPH HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE,
NEpEMEILEHUE, TyTh, YIIOBasi CKOPOCTb, CUJIa TPEHMS, CUJIa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHHs, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOITHOCTH,
MOTEHLIMAJIbHAsl SHEprusi Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAs YHEPrHs
CKaTOW TpPYXKHMHbI, KUHETUYECKas SHEpPrus, IMOJIHAsS MeXaHWYecKas SHeprus, NMepuoja M yacToTa
Kosie0aHul, JJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTejb
MIPEJIOMJICHHUSI CPebl), IPYU ONHCAHUM MPABUIBHO TPAKTOBATH (PMU3UUYECKUN CMBICI HCIIONB3YEMBIX
BEJIMYMH, O0O3HAU€HUs M €AMHULBI (PU3MUECKUX BEJIWYMH, HAXOAUTHb (OPMYJIbI, CBS3BIBAIOLINE



JIaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapuKH H3yUYCHHBIX
3aBUCHMOCTEH (PU3NYECKUX BEIHMYMH;

J XapaKTepU30BaTh CBOWCTBAa Tes, (U3UYECKHE SBICHHUS W MPOLECCHI, WCHONb3YS 3aKOH
COXpaHEHHs SHEpPIruH, 3aKOH BCEMHPHOTO TATOTCHUS, NPHHIUII CYNEPIO3UINUN CHJI, TPHHIUII
oTHocuTenbHOCTH ["anmes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHCHHUS 3apsI0BOI0 M MacCOBOTO YHCEN MPH SIEPHBIX PEaKIUsX,
IIPU 3TOM JIaBaTh CIIOBECHYO ()OPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMAaTHYECKOE BBIPAKCHUE,
o OOBSICHATh (DPU3UYECKUE MPOIECChl M CBOWMCTBA TEJ, B TOM YHUCIC U B KOHTEKCTE CHTYAaIlUid
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH HNPUYNHHO--CIICACTBCHHBIC CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX [IarOB C OMOPOM Ha 2—3 W3yUCHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH,
(pU3MUECKHIX 3aKOHOB WM 3aKOHOMEPHOCTEH;

o penrate pacy€THbIC 33/1a4 (OMMPAIOLIMECs HAa CUCTEMY U3 2—3 ypaBHEHHH ), UCTIONb3YsI 3aKOHBI
1 GOpMYJIbI, CBSA3BIBAIOLINE (PH3MUCCKHE BEITMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H 3aIIMChIBAThH
KpaTKOE YCJIOBHE, BBISBIISTh HEAOCTAIOIINE WK N30BITOYHBIC TAHHBIC, BRIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXOJMMBIEC Ul PELICHUS, MPOBOAUTH PACU€Thl M OLEHHMBATh PEATUCTUYHOCTH MOIYYEHHOTO
3HaYeHHs (PU3NUECKON BEITHMYMHBI,

o pacno3HaBaTh TPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (UIUUYECKHX METOMIOB,
UCTIONIB3YSI ONMHUCAHUE MCCIICIOBaHMS, BBIICIATh IPOBEPSIEMOE IPEIIOJIIOKEHNE, OLCHUBAThH
NPaBUILHOCTH MOPSIIKA MPOBEICHUS UCCIICIOBAHMSI, ICTaTh BHIBOIbI, HHTEPIIPETUPOBATH PE3YIIbTATHI
HaOJIIOICHUM U OIILITOB;

o IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (U3MYCCKHUX SBICHUN WM (U3MYSCKHX CBOWCTB Tel
(u3ydeHue BToporo 3akoHa HproToHa, 3aK0OHa COXpaHEeHHUS SHEPTUH, 3aBUCHMOCTh MIEPUOIa KOJIeOaHui
NPY>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTH NPY>KUHBI M HE3aBUCHMOCTH OT aMIUTUTY/IbI
MaJIbIX KOJIeOaHUil, MPSIMOJIMHEHHOE paclpoCTpaHeHNUE CBETA, Pa3JIoKeHHUE OENOro CBeTa B CHEKTP,
W3y4YCHHUE CBOWCTB HM300paXCHUS B IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHHs IpeIMera B
coOuparoliel IMH3e, HAOIIOICHHE CIUIOMIHBIX U JTMHEHYATHIX CIICKTPOB U3JIyUSHHS): CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa OOOPYMOBaHUS, ONHMCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, (POPMYJIUPOBATH BHIBOIbI;

o NPOBOUTH MPHU HEOOXOAWMOCTH CEPHUIO MPSIMBIX M3MEPEHHi, ONpeaeNss CpeHee 3HauYeHHE
M3MepsieMoil BelTMYrHbI ((POKYCHOE pacCTOsSTHIE COOMparoIIe IMH3bI), 000CHOBBIBATH BHIOOD crioco0a
u3MepeHus (M3MEpUTENBbHOrO Ipubopa);

o NPOBOJIUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH C UCIIOJIB30BAHUEM MPSMBIX
MU3MEepeHH (3aBHCUMOCTh MYTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM JBIKCHHU 0Oe€3 HadalbHON
CKOPOCTH, TepHo/ia KoJeOaHMi MaTeMaTHYECKOrO MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJia
OTpaXEHUsI CBeTa OT yIjla MNaJeHHs M yrja NpPEJOMJICHUS OT yrja WaJeHus): IUIaHWPOBAaTh
UCCIICIOBaHNE, CAMOCTOSTEIBHO COOMpAaTh YCTAHOBKY, (MKCHPOBATh pPE3YJIbTAThl MOJTYy4EHHOM
3aBUCHMOCTH (DU3UUECKUX BEIWYHMH B BHJC TaONHUI] U IpaUKOB, JEIaTh BBIBOJBI 0 PE3yJibTaTaM
WCCIIeIOBAHUS,;

J NPOBOINTH KOCBEHHBIE N3MEPEHHsT (PU3NUECKUX BETHMYHH (CPEIHSS CKOPOCTh M yCKOPEHHE Teja
IpU PaBHOYCKOPEHHOM JBIKCHUH, YCKOPEHHE CBOOOIHOTO TMAaJCHUs, KECTKOCTh MPYKUHBI,
K03()HUIIMEHT TPEHUS CKOJIBKECHUS, MEXaHUYeCcKasi paboTa M MOIITHOCTb, YACTOTA M MEPUOJ] KOJIeOaHN
MaTeMaTH4ecKOr0 M MPY)KUHHOTO MAasTHHKOB, ONTHYECKas CWJIAa COOHMpArOLICH  JIMH3HI,
paauoakTHBHBIA ()OH): TJIAHUPOBATH H3MEPCHHUS, COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh M3MEPEHHs, CIeAys TNPEUIOKCHHOW WHCTPYKIMH, BBIYHCISATH 3HAYCHUE BEIWYMHBI H
aHaJIM3UPOBATh NOTyYEHHBIC PE3yJIbTATHI C YUETOM 3aJaHHOU TTOTPELIHOCTH U3MEPEHHIA;

o COOJIO/IaTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;



. pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YUYCHHBIX (U3MUECKUX MOJENed: MaTepuanbHas TOYKa,
a0COJIIOTHO TBéleOC TCIIO0, TOYCUHBIM HCTOYHHUK CBCTA, JIy4, TOHKasA JIMH34, IUIAHCTapHasd MOICIIb
aToMa, HyKJIOHHAsl MOJIENIb aTOMHOTO SIJIpa;

. XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTIOPOH Ha WX ONMHUCAHUS (B TOM YHCIE: CIIUAOMETD, JATYUKH MTOJIOKEHUS, PACCTOSHUS M YCKOPECHUS,
pakera, 3X0JIOT, OYKH, MEPUCKOM, (OTOANNAPAT, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOM, JT03UMETP,
Kamepa BuibCoHa), WCMONB3ysl 3HAHUS O CBOHCTBaX (PH3UYECKUX SIBICHUH W HEOOXOJMMBIE
(u3nyeckre 3aKOHOMEPHOCTH;

° HCIIOJIB30BAaTh CXEMblI MW CXEMATUYHBIC PHCYHKH HW3YYCHHBLIX TCXHHUUYCCKHX YCTpOI\/’ICTB,
HU3MCEPHUTECIIbHBIX HpI/I60pOB U TEXHOJIOTHYCCKUX IPOHCCCOB IpU PCIICHHUU y‘Ie6HO--HpaKTI/I‘~ICCKI/IX
3aj1a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHUS N300pakeHUH B IIFIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
J NOPUBOJHUTE MPUMEPH! (HAXOIUTh MHPOPMAIMIO O MpUMepax) MPaKTHYECKOTO HCIOIb30BAHHS
(GU3MUECKUX 3HAHUH B TOBCEIHEBHOM XM3HHU JUIA oOecriedyeHHs 0e30IMacHOCTH NMpU OOpameHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUsS 30pPOBbS M COOJIIOJIEHHS HOPM
9KOJIOTMYECKOr0 MOBEICHHSI B OKPYXKAIOLIEH cpere;

° OCYIIECTBIISTh MOUCK MH(pOpMAIUHU (HU3NIecKoro cojepkanus B UHTepHETE, CaMOCTOATEIHHO
(dbopMynHpysl TIOMCKOBBIM 3alpoc, HAXOIUTh IYTH ONPEICICHUS JIOCTOBEPHOCTH IMOyYCHHOM
I/IH(l)OpMaIII/II/I Ha OCHOBE UMCIOIIIUXCS 3HAHUU 1 JOITOJIHUTEIBbHBIX NCTOYHUKOB,

. WCIIOJIB30BaTh TIPH BBITIOJIHEHWH YYE€OHBIX 3a/laHU HAyYHO--TIOMYJSIPHYIO JIUTEPaTypy
(U3MUECKOTO COZEpKaHMUs, CIIPABOYHBIC MaTepUallbl, PeCYpchl ceTH VMHTepHeT, BIajeTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. co3/laBaThb COOCTBEHHBIE IMUCHbMEHHBIE M YCTHBIE COOOILIEHHMS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUYECKOrO COAEp)KaHus, IyOIMYHO MPEACTaBIATh PpE3yJIbTaThl
HpOCKTHOﬁ HJIN HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTHU, ITPHU 3TOM I'PaMOTHO HCIIOJIb30BATh HSyHGHHBIﬁ
MOHATUMHBIN anmnapar u3y4yaeMoro paszena (pU3UKU U CONPOBOXKAATh BBICTYIUIEHUE MPE3EHTALUEH ¢
y4€ToM 0COOCHHOCTEH ay TUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acos
Ne HaumenoBanue

n/  pasiesioB U TeM Bcer Koutponsn  IIpakTuueck
1| NpOrpamMMel 0 ble padoThI ue padoThl

Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa

®du3mka - HayKa o

11 2
npupojie
dusnyeckue

1.2 2 1
BEJTMYHHBI
EcrecTBeHHOHAay4YH

1.3 BIIl METON 2 1
MO3HAHUS

Wroro mo pazneny 6

Pasznen 2. HepBOHa‘{aJ'ILHLIe CBE€JICHHUA 0 CTPOCHUMU BelIECTBA

CrpoeHue
BEILIECTBA

2.1

JIBW>xkeHUE U
2.2 B3aMMO/ICHCTBHUE 2 1
YaCTHUII BEIICCTBA
ArperatHblie
2.3 COCTOSTHUS 2
BEIIIECTBA

Hroro mo pazneny 5
Pa3znen 3. /[Bu:KeHMe W B3aMMO/IeHCTBHE TeJl

31 MexaHnueckoe 3

IBIDKEHHE

Nuepuus, macca,
IUIOTHOCTh

3.2

3.3 Cwuna. Bunsl cuin 14 1 2

DJIeKTPOHHbIE

(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubnunoreka LIOK
https://m.edsoo.ru/7f416
194

but6mmoreka [JOK
https://m.edsoo.ru/7f416
194

bubnmnoreka LIOK
https://m.edsoo.ru/7f416
194

bubnunorexka LIOK
https://m.edsoo.ru/7f416
194

but6mmoreka [IOK
https://m.edsoo.ru/7f416
194

bubnunoreka LIOK
https://m.edsoo.ru/7f416
194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

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

bubnunoreka [IOK

https://m.edsoo.ru/7f416
194
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HUroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B

JlaBreHue.
IIepenaua
J— but6mmoreka [JOK
4.1 . 3 https://m.eds00.ru/7f416
TBEPABIMU TEIIAMHU, 194
JKUIKOCTSIMH U -
rasamu
bubnmnoreka LIOK
JlaBnenue
4.2 5 https://m.edso00.ru/7f416
KUJIKOCTH
194
but6mmoreka [JOK
A
4.3 TMOChepHOC 6 https://m.edso00.ru/7f416
JIaBJIEHUE
194
JeiicTBue
YKUJKOCTH U Ta3a buGnnorexa [IOK
4.4 . 7 1 3 https://m.eds00.ru/7f416
Ha MOTPY’KEHHOE B
194
HHX TEJIO0
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTDH. JHeprus
but6mmoreka [IOK
Pa6
5.1 aboran 3 1 https://m.edso00.ru/7f416
MOII[HOCTb
194
MpocThLe bubnunorexka LIOK
5.2 P 5 1 https://m.eds00.ru/7f416
MEXaHHU3MBbI
194
bubnunoreka [IOK
Mexanandeckast
5.3 4 1 1 https://m.eds00.ru/7f416
SHEPTHUS 104
Hroro o pazaeny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO
YACOB IIO 68 3 12

I[TPOTPAMME
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8 KUIACC

KoanuyecTBO 4acos
Ne HaumenoBanue
n/ pa3aesioB U TeM Bcer

n NpPOrpaMMbl 0

Koutpoasn
bIe padoThI

Pa3pgen 1. TemioBbie IBJICHUSA

Crtpoenue u
1.1 CBOIiCTBa 7
BEIIECTBA
Tenmosrie
1.2 21 1
TIPOIECCHI
Hroro mo pasneny 28

Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUS

DIIeKTPUUYECKHE
3apsizibl.
2.1 3apsoKeHHbBIC 7
Tea U ux
B3aUMOJICHCTBHE
[TocTrosaHHbBII
2.2 AIIEKTPUYECKUI 20 1
TOK
53 MarsuTHbIe 5 1
SIBIICHUS
24 DJIEKTPOMAarHuTH 4
ast MHTy KIS
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBILEE
KOJIMYECTBO 68 3
YACOB 10

I[TPOTPAMME

[IpakTnyeck
ue padoTbl

1.5

145

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypcesl

but6mmoreka [IOK
https://m.edsoo.ru/7f418
lce

but6mmoreka [JOK
https://m.edsoo.ru/7f418
1ce

bubnunoreka LIOK
https://m.edsoo.ru/7f418
1ce

bubnmnoreka LIOK
https://m.edsoo.ru/7f418
1ce

bubnunorexa [IOK
https://m.edsoo.ru/7f418
lce

bubnmnoreka LIOK

https://m.edsoo.ru/7f418
1ce
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9 KUIACC

Ne
n/

1

Pa3zgen 1. Mexann4ueckue siBJICHUA

11

1.2

1.3

KoanuyecTBO 4acoB

HanmenoBanue
pa3aesioB U TeEM Bceer
MporpamMMel 0

Mexannueckoe

JIBIKEHUE U 10
CIIOCOOBI €70

OIIMCaHuA

B3aumonaeiictBue 20

TCI

3aKOHEBI
10
COXpaHCHUS

Wroro mo paszneny 40

Paznen 2. MexaHu4ecKkHne KoJ1e0aHusl U BOJHbI

Mexanudeckue
2.1 7
KoseOaHus
Mexanunueckue
2.2 8
BOJIHBI. 3BYK
Hroro no pazaeny 15

Pazgen 3. DiieKTPOMArHUTHOE 1OJI€ M DJIEKTPOMATHUTHBIE BOJIHBI

DJIEeKTPOMArHUTH
oe TIoJIe 1
3.1 6
DJIEKTPOMArHUTH
bIC BOJIHBI
Hroro mo pasneny 6

Pasnena 4. CeeToBbIe ABJICHUSA

4.1

4.2

3aKOHBI
pacrpocTpaHeH! 6
s CBETa

JInH3EI 1

OITHYECKHUE 6

IPUOOPHI

Kontposabh
ble padoThI

[IpakTnyeck
ue padoTsl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a
4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a
4a6
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Pazioxenne
4.3 0eJIoro cBeTa B
CIIEKT]

Hroro no pazneny

Pa3zgen 5. KBaHTOBLIE IBJICHUS

Ucnyckanue n
51 [IOTJIOIIEHUE
CBETa aTOMOM

5.9 Crpoenue
' aTOMHOTO siIpa
5.3 SAnepubie
peakuuu

Hroro no pasneny

Pa3nes 6. IloBTOpuTe1bHO-00001IAK0 1M MOYJIb

IToBTOpEHUE U
00061eHne

6.1 CoJZIepKaHUs
Kypca QU3UKH 3a
7-9 knacc

Hroro no pasneny

OBLLEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

15

17

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6
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