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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXKEHUUA M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa30oBaTeIbHON HPOrpaMMbl, MPEJCTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHLENIMHU penojaBanus yueOHoro npeamera « Ouznka».

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 H3yYeHUS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke y4yuThIBArOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii GI'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00ydeHHs], a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0ydyeHus (o Kiaccam), MpejiaraeT IpUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIuxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU pabodeil mporpaMMbl 10 y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pU3ndyecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomued u QGUHIECKOU
reorpadguei, BHOCHT BKJIAJ B E€CTECTBEHHOHAYYHYIO KapTUHY  MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl NPUMEHEHUs Hay4dHOro MeToja
MIO3HAHUS, TO €CTh CI1O0CO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHSA B CTPYKTYpE OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPEAIONaraetT OBJAJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTH SBICHUS,

e OLICHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e UWHTEPIPETUPOBATH JaHHBIE W WCIIOJIB30BAaTh HAYYHBIC JOKA3aTEIhCTBA

JUTSI TIOTTyYEHUST BBIBOJIOBY.



Henu wu3yueHuss ¢GuU3MKM Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHHs
Olpe/eNicHbl B KOHIICTIMU TpernojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBaTeibHBIX opraHusauuax Poccuiickoit ®enepauuu, peamu3yronux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSI K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIUICKTYaJBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJE IMO3HaHUS U (DOPMHUPOBAHUE
UCCJICIOBATEIBCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNA O POJU (DU3UKH JUISI Pa3BUTHS JPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHEC  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyien
npodecCHOHaIBbHOM JIeATeILHOCTH, CBSI3aHHON C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsel 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs PCHICHUCM CJICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJEKTPUYECKHUX, MAarHUTHBIX W KBAHTOBBIX
SBJICHUSX;

NpUOOpETeHNEe YMEHHUI OMUCHIBaTh U OOBACHATH (DU3UUECKUE SIBICHUS C
UCITOJIb30BAHUEM IOJYUYEHHBIX 3HAHU;

OCBOEHUE METOJOB PEHIEHUS MPOCTEMIIMX pacUeTHBIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nUecKnx MOJENeH, TBOPYECKUX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIE SIBICHUS U BBIIOJIHSITH OIbITHI,
nabopaTopHble  pabOTBI M  JKCHEPUMEHTAIbHBIE HUCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImenn GU3NIEeCKOro COAEpKAHUS,
BKJIFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHRKEHUSX (DU3UKH, aHATTU3 U
KPUTHUUYECKOE OlICHMBaHKHe UH(GOPMAIIUY;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIHHOCTH, CBI3aHHBIMU
C GU3NKOW, ©W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HUECKON HAYKH.

OO6mu1ee unciio YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs! PU3UKN Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 daca B Heneln0), B 8 kiaacce — 68
yacoB (2 uaca B Henemo), B 9 kmacce — 102 uaca (3 yaca B HeIeo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb Jab0opaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIaTEIbHBIM, YUUTEIb JI€TAET BHIOOP NPH MPOBEICHUU
7a00paTOpHBIX PAbOT M OMNBITOB C YYETOM HWHIAUMBUIYAIbHBIX OCOOEHHOCTEN
oOy4arommxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA
8 KIIACC

TenyioBble ABJIEHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBONCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauunBaHue U KanwUISIpHBIE siBIeHUA. TemIoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKECHUS
gactull. BryTpeHnsisi sHeprus. CnocoObl HW3MEHEHUs] BHYTPEHHEH SHEPrumu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bunasl TeIIoNepeaaun:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KomanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BelllecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. I[lnaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEUIECTB. YAEJbHAas TEIUIOTAa IJIABIICHUS.
[TapooOpaszoBanne u koHjaeHcaius. Mcmapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOro
JIaBJICHMUS.

BnaxHocTs Bo3myxa.

DHeprus TomIuBa. Y AejabHas TeIUIOTa CTOpaHuUs.

[Tpunnumer pabotel TernoBeix asuratenerd KIIJ[ TtermoBoro aBurarters.
TernoBble IBUTaTeNIM U 3alIUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIIOBBIX MPOLIECCaX.

Hemoncmpavuu.

1. HaGmomeHne OpOyHOBCKOTO JIBHKEHUS.

Ha6monenune nuddysun.
HabGmonenue siBjeHUN cCMaYMBaHUS M KalTWJIISIPHBIX SBICHUH.
HaGmoneHne TermioBoro pacmmpeHus Tel.

A A

N3meHeHne naBieHus rasa Mmpu M3MEHEHHM OObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuiia u3mepeHus TeMnepaTypsl.

Bunpr Teronepenayn.

OxutaxkieHre Ipyu COBEPILICHUN PaOOTHI.

9. HarpeBaHnue npu coBeplieHUU paOOThl BHEITHUMU CHJIAMH.

10. CpaBHEHUE TETUIOEMKOCTEN PA3IMYHBIX BEILECTB.

11. HaGmtoeHue KumneHus.

© N o



12. HaGmtoieHrne mocTOSHCTBA TEMIIEPATYPhI MPHU TIABIICHHUH.

13. Moznenu TeIIoBbIX IBUTATEIEH.

Jlabopamophule padomot u onvimot.

1. OmbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnpITHI 110 BEIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEII.
OrnpeneneHue JaBieHUs BO3yXa B OaJUIOHE HITTPUIIA.

5. OneITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHs BO3AyXa OT €ro

00bEMa M HArpEeBaHUS WIN OXJIAXKCHUS.

6. IlpoBepka rumnores3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmogenue wu3MEHEHUsT BHYTPEHHEW OHHEPrHMM Tejla B pe3yjbTaTe
TeIyIonepe1aud U paboThl BHEIITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA NPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeneneHre yAenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca ncnapeHusl.

12. OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3AYyXa.

13. OnpeneneHre yAenbHON TEIUIOTHI IJIaBIEHUS JIb/IA.

JJIeKTpUYeCcKHe U MATHUTHBIE SIBJICHHUS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUYECKHUX 3apsiaoB. BzammojeicTBue
3apspKeHHBIX  Tell.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3ieKkTpudeckoro mnods. IlpuHnun
CYNEepHO3ULIMH SIEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHUMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUECKOIO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS DIIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIHHOE COMPOTHUBIICHHE BellecTBa. 3akoH OMma
s ydactka uenu.  [lociegoBaTenbHOE€ W MapajlielibHOE  COEUMHEHHE
MIPOBOTHUKOB.



Pabota ® MOIIHOCTH 3JEKTpUYECKOro TokKa. 3akoH Jlxoynsa—Jlenua.
DneKTpuYecKue Lenu U NOTPEOUTENH INEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

IToctossHHble  MarHuThl.  B3auMOZENCTBUE  IIOCTOSAHHBIX  MArHUTOB.
MarnuTtHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE NI KU3HU Ha 3eMIle.
OnmeiTr  Opcrena. MarHutHoe 1OoJl€  DJIEKTPUYECKOro Toka. IIpumeHeHwne
JJIEKTPOMAarHuTOB B TEXHUKE. /[eliCTBME MarHUTHOI'O IOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUraTelb MOCTOSHHOTO TOKa. lcmosb30BaHME HIEKTpOABUTATENEN B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0Obl MOJTy4YEHUS AIEKTPUYECKOU SHEPIUM.
DNEeKTPOCTAaHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX DHEPTUH.
Jemoncmpayuu.

1. DnekTtpu3aius Tell.

2. JIBa poja 31IeKTPUYECKUX 3apsI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEJl.

3. YCTpPOMCTBO U JIEMCTBUE JIEKTPOCKOIA.

4. DJeKTpocTaTudyeckass UHAYKIIUS.

5. 3aKOH COXpaHEHUS DJICKTPUUECKUX 3apsI0B.

6. [IpoBOOHUKH M JTUDIIEKTPUKH.

7. MonaenupoBaHU€ CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO IOJIS.

8. McTOYHHMKH MOCTOSHHOTO TOKA.

9. JlelcTBUS JIEKTPUUYECKOTO TOKA.

10. DNEKTPUUECKUI TOK B )KUIKOCTH.

11. 1'a30BbIN pa3ps.

12. I3mepenue cuibl TOKa aMIIepMETPOM.

13. I3MepeHune 3eKTPUYECKOTO HANPSIKEHNS BOJIbTMETPOM.

14. PeoctaT 1 Mara3suH CONPOTHUBIICHUU.

15. B3aumoaencTBre NOCTOSIHHBIX MATHUTOB.

16. MozenrpoBaHrue HEBO3MOXKHOCTH Pa3EJICHHS ITOJI0COB MarHNUTa.

17. MonennpoBaHre MarHUTHBIX IOJIEN MOCTOSIHHBIX MarHUTOB.

18. OnwIT DpcTena.

19. MarnuTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

20. JlelicTBME MarHMTHOT'O TIOJISI HA MPOBOJIHHUK C TOKOM.

21. DJEKTpOoABUTATENb TOCTOSIHHOTO TOKA.

22. MccrienoBanue SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23. OnbiTel Dapajes.

24.3aBUCUMOCTb HAIpaBJICHUs] HHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBCHMUS.

25. DIIEKTPOT€HEPATOP NOCTOSHHOTO TOKA.



Jlabopamophule padomot u onvimot.

1.
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17.

18.
19.
20.
21.

OnbITel 1O HAOMIONEHUIO DJIICKTPU3ALMU Tel HHAYKIUMEH U TpH
CONIPUKOCHOBEHUH.

HccnenoBanne MAEHUCTBHUS DIEKTPUUECKOTO TIOJsI HA IIPOBOJHUKU U
TADJICKTPUKHU.

CoOopka u npoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUIIbI TOKA.

N3Mmepenue u perynmpoBaHUe HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO 4YE€pPE3 PE3UCTOP, OT
COINPOTHUBIICHUSI PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOLIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJN MONEPEYHOTO
CEUCHHMS U MaTepuana.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUH TIPU TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia i CWIbl TOKA MPU TapayIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO 4YEpe3 JAMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MarHUTOB NPU  UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanne neicTBUA 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.
OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUSA
KaTyIIKM C TOKOM W MarHuTa OT CWJIbl TOKa M HalpaBlICHHs TOKa B
KaTyIIKE.

N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynupoBanue u nzydenue paboThl JIEKTPOABUTATEIIS.

N3smepenne KII/] anekTpoaBuraTeIbHOM yCTaHOBKH.

OneITEl 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WMHIYKIUU:
UCCJIEJOBAaHNE W3MEHEHUW 3HAYEHUS] U HANpaBICHUS HWHIYKIHOHHOTO
TOKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3umkn Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPABICHO Ha JOCTIKEHHE JIMYHOCTHBIX,

MCTAIIPECAMETHBIX U IPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YIbTATOB.

B pesynpraTe wu3ydeHus (UMK HAa YpPOBHE OCHOBHOTO o00IIero ooOpa3zoBaHus y oOydaromierocsi OyayT

C(I)OpMI/IpOBaHBI CICAYOINEC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE UHTEpeca K HCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (hU3MUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJCHUHU OOIIECTBEHHO 3HAYMMbBIX M ITHYECKUX MPOOJIEM, CBS3AHHBIX C
MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN (PUBHKY;

- OCO3HaHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHILIMIIOB B JEATEIbHOCTA YUYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- BOCHPHUSATHE JCTETHMYECKHX KadyecTB (HU3MYECKON HayKu: €€ TapMOHHYHOIO MOCTPOCHHMSI, CTPOTOCTH, TOUYHOCTH,
JTAKOHUYHOCTU;

4) HIEHHOCTH HAYYHOI' 0 NO3HAHUS:

- OCO3HAaHME IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa IIO3HAaHUS MHpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUM, BAXKHEUIIEH COCTABJISIOIIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON 1E€ATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS H IMOLMOHAJBHOI0 0JIATOMOIYYHS:

- OCO3HAHME LIEHHOCTH O€30MacHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BaKHOCTHU MpPaBHII
0€30MacHOro MOBEIECHUSI HAa TPAHCHOPTE, Ha JOpPOraxX, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOPYAOBaHHEM B JOMAITHUX
YCIIOBUSAX;

- ¢(hOpMHUPOBAHHOCTh HaBbIKAa peQIIeKCHM, MPU3HAHME CBOETO IpaBa Ha OIIMOKY M TaKOro >Ke€ MpaBa y APYroro
YEJI0BEKA;



e 6) TPy10BOI0 BOCIIMTAHUA:

e - aKTHBHOE YYacTHE B PEIICHUH NMPAKTUYECKUX 3a/1a4 (B paMKax ceMbU, 00pa30BaTeIbHON OpraHu3aluy, ropojaa, Kpas)
TEXHOJOTHYECKON U COLIMATIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUK;

e - UHTEpEC K MPAKTUUYECKOMY M3YUYEHUIO MPOPECCUl, CBA3aHHBIX C PUBUKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalMs Ha NIpUMEHEHHEe (PU3MYECKUX B3HAHMM JUIsl pelleHHus 3aJad B O0JacTH OKpY)Kalollel cpejsbl,
IJIJAHUPOBAHUS MIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITIOCJIEICTBUN JUIsI OKPYKAIOLLEH CPEIbL;

e - OCO3HaHHE rI00aJTbHOrO XapaKkTepa HKOJIOTHUECKUX MPOOIeM U MyTe X pellieHus;

e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBUAM COUMAJIBHON U NIPUPOAHOM Cpeabl:

e - MOTPEOHOCTH BO B3aWMOJCHCTBUU TPH BBHIMOJHEHUU HUCCIEIOBAHUN M TMPOEKTOB (HHU3MUECKOW HANpaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

e - IIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IIPAKTUUYECKYIO JIESTEIbHOCTD;

e - TOTpPeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHWH, B TOM uHucie (OPMYIUPOBATb WJIEU, IHOHATUS, THIIOTE3Bl O
(pu3nyecknx 0ObEKTax U SBICHUSAX;

e - OCO3HaHME Je(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU (DU3HKHY;

e - IUIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

e - CTpEMJICHME AaHAJU3UPOBATh M BBIABIATH B3aUMOCBS3M NPUPOJBI, OOIIECTBA M HSKOHOMUKH, B TOM UHUCIE C
UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUMH;

e - OLIEHKA CBOMX JACHCTBUI C YUYETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX III00AIbHBIX MOCIEACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOeHuUs mporpaMMel Mo (pu3uKe Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y oOydatoierocs OyayT
chopMHUpOBaHEI MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOYAIONINE TO3HABATEIHHBIC yYHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBHS.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA



ba3oBble JIoruuyecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTE€pPU30BATh CYLIECTBEHHbIE MPU3HAKUA OOBEKTOB (SBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKALIMKI, OCHOBAHUS ISl 0000IIEHUs U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M NPOTUBOPEUMST B paccMaTpuBaeMbIX (akTax, HaHHBIX M HAOJIIOJEHUSX,
OTHOCSAUIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBA3U NMPHU M3YyUYEHUHU (PU3MUYECKUX SIBICHUN U MPOLECCOB, JI€NaTh BHIBOJBI C
UCITOJIb30BAHUEM JIEIYKTUBHBIX W WHIYKTHUBHBIX YMO3aKIIOUEHHUW, BBIIBUTAaTh TMIOTE3bl O B3aWMOCBSI3SIX
($u3MUECKUX BETUYMH;

CaMOCTOATEIIbHO BBIOMPATh COCcO0 perieHust yueOHoM (u3nueckoil 3aaun (CpaBHEHUE HECKOJbKMX BapHAaHTOB
pernieHus1, BBIOOp Hanboiee MOAXOASIIETO C YYETOM CaMOCTOSITENIbHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKNe AeCTBHUA:

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABIICHHOMY TUIAHY OIBIT, HECJIIOKHBIN (U3NYSCKUIN IKCIIEPUMEHT, HEOOIbIIToe
Ucclie/IoBaHne (PU3MUECKOTO SIBICHUS;

OLICHWBaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OPMAIHIO, TOJYYCHHYIO B XOJAE WCCICIOBAHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIHUPOBATh O0OOINEHUS W BBIBOJBI IO Pe3yibTaTaM MPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
UCCIICJIOBAHNS;

NPOTHO3UPOBATh BO3MOXKHOE JIalibHEHIIee pa3BUTHE (PUINYCCKUX TMPOIECCOB, a TaKKe BBIIBUTATH
MPENONIOKEHUSI 00 UX Pa3BUTHUN B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPU MOMUCKE M O0TOOpe MH(POPMAIUU WM JTaHHBIX C
y4EéTOM MPEITIOKCHHON YueOHOH (hU3NISCKOM 3aauH;

aHAJU3MPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH HWH(POPMANMIO pa3IUYHBIX BHAOB U  (popm
MPEJICTABIICHUS;

CaMOCTOSITEILHO BBIOMPATh ONTHMAIIBHYIO (OpMY TpeACTaBICHUS HWHPOPMAIMA U WLTIOCTPUPOBATH pellacMbIe
3a7]a4d HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOHN rpad)MKOM U MX KOMOHWHAITUSIMHU.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHS:

B X0JIe 00CYXKJIeHUsI y4eOHOro MaTepuania, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh BOMPOCHI MO
CYIIECTBY OOCYXKIaeMOW TeMbl M BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha pEIICHUE 3aJaud W IMOJICpKaHHUC
0J1aroKeaaTeIbHOCTH OOIICHMS,;

COIIOCTABJISITh CBOU CYXACHUS C CYXACHUAMHU JIPYTUX YIACTHUKOB JIUAJIOTa, OOHAPYKHBATh Pa3IUIHe M CXOCTBO
MO3HUIUM;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEACTABIATh PE3YJIbTaThl BBIMOTHCHHOTO (PU3MUECKOTO OIbITa (IKCIECPUMEHTA, HCCICAOBAHMS,
IPOEKTA);

NIOHMMAaTh W WCIIOJI30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBHIYAJIbHOW PaOOTHI MPH PEIICHHM KOHKPETHOM
buzruecKkoi MPoOIEMBI;

NPUHUMATh IICJIM COBMECTHOHW JCATEIBHOCTH, OPTaHWU30BBIBATH JEHCTBUS IO €€ JOCTHKCHHUIO: PacIpeaeiisiaTh
poiin, 00CYX1aTh MPOIIECCHl U PE3YyJIbTaThl COBMECTHON PabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAMPABICHUIO U KOOPJIUHUPYS
CBOM JIEUCTBUSI C IPYTUMU YICHAMH KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMUNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSTENHHO CHOPMYIMPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYaIUSIX, TPEOYIONTUX JIJIsl pelIeHNus (PU3NIECKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3IMYHBIX MOJAX0/IaX MPUHATUSA pelleHUuN (MHAUBUAYAIbHOE, IPUHATHE PEUICHUS B TPYIIIE,
NPUHSATHE PEUICHUN TPYIION);

CaMOCTOSITEJIbHO COCTaBJISTh AJrOPUTM pelieHus (U3MYECKOW 3aJaud WM IJIJaHa HCCIEIOBAHUS C YYETOM
MMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH MIpeIjlaracMbie BAPUAHTHI PEIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh aJIeKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IjIaH €€ U3MEHECHUS,

OOBSACHATH NPUYUHBI JOCTUKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB JAEATENbHOCTH, 1aBATh OLEHKY NMPUOOPETEHHOMY
OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YMCJIE€ B XOJ BBINOJHEHHUS (U3HUECKOrO0 HCCIEAOBAHMS WIIU
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHMBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK, BO3HHMKIIUX
TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBUSM;

CTaBUThH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAYyYHYIO TEMY, IOHUMaTh MOTHUBBI,
HaMEPEHUs U JIOTUKY APYIroro;

NpU3HABaTh CBOE MPABO Ha OMIMOKY MPH peHIeHUH (PU3NYECKUX 3a7a4 WM B YTBEP)KJCHUAX HA HAYYHbIE TEMbI U
TaKO€ K€ IPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00ydeHus B 8 Kjacce mpeaMeTHBIE pe3ylIbTaThl Ha 0230BOM YPOBHE JIOJKHEI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BUKEHHE AaTOMOB M MOJEKYJ, arperaTHble
COCTOSIHUSA BEIIECTBAa, KPUCTAINTMYECKUE M aMOp(HBIE Teja, HACBHIIEHHBIM M HEHACBIIEHHBIM Tap, BIaKHOCTh
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHsS JHEPrus, TEIUIOBOW JBUIaTElb, JJIEMEHTAPHBIN DJICKTPUUYECKUU 3apsifi,
3JIEKTPUYECKOE M0JIE, IPOBOJAHUKHU U JUDJICKTPUKH, ITOCTOSTHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SIBJIEHUA (TEIIOBOE pACIIMPEHHE M CXKaTue, TeIlonepeaada, TEIUIOBOE pPaBHOBECHE, CMadMBaHUE,
KaNWUIApHBIE SIBJICHUS, WCHApEeHHE, KOHACHCALWs, IUIABJIICHHE, KpHUCTAu3anusi (OTBEpAEBAaHUE), KUIICHUE,
Terionepenayda (TEMIONPOBOJIHOCTh, KOHBEKIMS, HW3JYYEHHUE), DJICKTPU3ALMS TeJ, B3aUMOJICUCTBUE 3apsJiOB,
JNEUCTBUS JIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJICVICTBUE MAarHUTOB, JEUCTBUE MAarHUTHOTO ITOJIS
Ha MPOBOJAHUK C TOKOM, AJIEKTPOMAarHUTHAas WHAYKIMS) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBICHHCE;



pacro3HaBaTh MPOSIBIICHUE M3YyUYECHHBIX (PU3UYECKHUX SIBIICHHI B OKPY’KAIOIIEM MHUpPE, B TOM yucjie (U3NYECKUEe
SIBJICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBICHUSA B MPUPOJAE, KPUCTAUIBI B MPUPOJIE,
nznyuenne CofHLa, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHl, TymaHa, HHEs, CHera,
AJIEKTPUYECKHUE SIBIICHUS B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Tojie 3emiu, Japeid
MOJIFOCOB, POJIb MArHUTHOTO MOJIS JJIs )KU3HU Ha 3eMJI€, MOJAPHOE CUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B y4€OHYIO, BBIICIISThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHU;

OMHCHIBATh M3yUYECHHBIC CBOMCTBA Tel U (U3UYECKUE SIBJICHUS, UCTIONB3Yys (U3UUYECKUE BEIUYUHBI (TeMIepaTypa,
BHYTPEHHSIS SHEPIrus, KOJUYECTBO TEIUIOTHI, yAEbHAA TEIUIOEMKOCTh BEUIECTBA, yAEIbHAs TEIUIOTA IJIABJICHUS,
ylleJIbHas TeIioTa napooOpa3oBaHus, yAelIbHas TEIJI0Ta CrOpaHusl TOIJIMBA, KOAG(UIIMEHT MOJIE3HOrO JIeUCTBUS
TEIUIOBOM MaIIWHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/lyXa, JJICKTPUUECKUW 3apsijl, CuUja TOKa, JJIEKTPUUECKOE
HaIpsDKEHUE, COMPOTUBIECHHUE TPOBOJIHUKA, YAEIBHOE COMPOTUBICHHE BeIIeCTBa, padoTa W MOIIHOCTH
AJIEKTPUUYECKOTO TOKA), MPH OMHCAHWU MPABWIBHO TPAKTOBATh (PUBMUECKUN CMBICI MCIOJb3yEMbIX BEJIIMYUH,
0003HaYeHUsI M €IUWHULBI (PU3NYECKUX BEJIMYWH, HAXOIUTH (HOPMYJIBI, CBSA3BIBAIOIIME NAHHYIO (U3HUECKYIO
BEJIMYUHY C APYTHUMH BEIMYMHAMU, CTPOUTH IPAPUKU N3YyUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUe SBICHUS W TPOIECChl, MCIOIb3Yys OCHOBHBIE TOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELIECTBA, MPUHLMI CYINEPIIO3UIUU TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma JJis yyacTka menu, 3akoH [[xoyns—JIeHua, 3aKkoH coxpaHEeHUs
SHEPTUU, TIPHU ITOM JaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMHCHIBATH €T0 MAaTEMAaTHUYECKOE BHIPAKCHHE;
OOBSACHATh (U3MUECKUE TIPOLIECChl M CBOMCTBA Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTYyalui
NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTEpa: BBIABISATh IPUUUMHHOCIEICTBEHHBIE CBA3U, CTPOUTh 00BsICHEHHE U3 1—2
JIOTUYECKUX IIaroB C OMOpOM Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBICHHUM, (HU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THbIC 3a7aud B 2—3 JCHCTBHS, HUCHONB3YyS 3aKOHBI W (OPMYJIbI, CBS3bIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4 3aMKMChIBATh KPATKOE YCIOBHUE, BBISBIISITh HEAOCTATOK TAHHBIX JJIS
pemieHus 3a7a4d, BHIOMpATh 3aKOHBI W (DOpPMyIbI, HEOOXomWMbIe MJIA €€ pPEMICHHs, MPOBOJUTH PACUETHI H
CpPaBHUBATH MOJIYYCHHOE 3HAUYCHHUE (PU3NUECKON BETUIHHBI C U3BECTHBIMU JAHHBIMHU;



pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOAOB, UCIOJIb3Ys OMUCAHUE
WCCIIEJIOBAHUSI, BBIJCTSATh MPOBEPSIEMOE TMPEANOI0KEHUE, OLCHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS
UCCJIEJIOBAHUS, JIeJIaTh BHIBO/IBI;

IPOBOJIUTH OTBITHI 110 HAOIIOICHUIO (PU3NYECKUX SBICHUM WM (U3UIECKUX CBOMCTB Tel (KamWUIIPHbIE SBICHUS,
3aBUCHUMOCTD JIaBJICHUS BO3/yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH IIpoliecca OCThIBAaHUSI U HArpEeBaHUs MpHU
U3JIYYCHUHU OT IIBETa M3Iydaroliei (MOTJIoNarolei) MOBEPXHOCTH, CKOPOCTh UCIAPEHUsI BOJLI OT TeMIIepaTyphl
KUJKOCTH U TIUIONIaAu €€ TOBEPXHOCTH, HJICKTPU3AIMS Tel W B3aUMOJICHCTBHUE DIICKTPUUECKUX 3apsJIOB,
B3aUMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJW3alllsl MAarHUTHBIX TOJIEM TMOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO TIOJISI Ha TTPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJEKTPOABUTATENSI TTOCTOSTHHOTO
TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIE MPEATIONOKEHUSI, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHUS,
OMHCHIBATH XOJI OMbITa U (hOPMYJIUPOBATH BHIBOJIHI,

BBITIOJIHSITh MPSAMbBIC U3MEPEHUSI TeMIEpaTyphbl, OTHOCUTEILHON BIA)XKHOCTH BO3/TyXa, CHUJIbI TOKA, HAMPSIKCHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUYECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHU I
¢ y4€TOM 3aJ]aHHOI a0COJIFOTHON MOTPEIIHOCTH;

IPOBOAUTH MCCIENOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYECKOW BETUYHMHBI OT APYroi C MCIOJIb30BAHHEM IPSMBIX
U3MEpeHu (3aBUCUMOCTh COIPOTUBIICHUS MPOBOJHMKA OT €ro JIMHBI, IJIOMIAIU MOMEPEYHOr0 CEYEeHUS WU
yIIETLHOTO CONMPOTHBIIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHMK, OT HAIMPSIKEHUS Ha
IIPOBOJHUKE, MCCIEIOBAHHUE IOCIEIOBATEILHOTO M MapajuiebHOTO COCIWHEHUN MPOBOJHUKOB): TJIAHUPOBATH
UCCJIeIOBaHNEe, COOMpPATh YCTAHOBKY M BBITIOJNHSATH M3MEPEHUS, CIEeAysl MPEIOKEHHOMY IUIaHy, (DUKCUPOBATH
pEe3yNbTaThl TOMYYEHHOW 3aBUCHUMOCTH B BHUAE TaOMUI] W rpaduKOB, JeNaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEIOBAHNUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUS (PU3NUECKUX BENWYUH (yaeiabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE
NpPOBOAHMKA, paboTa W  MOIIHOCTh  JJIEKTPUYECKOTO TOKa): IUJIAHUPOBAaTh MW3MEpPEHHUs, CcoOupaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEAI0KEHHON NHCTPYKIMH, U BBIYUCIATH 3HAYECHNUE BEIMUHHBIL;
coOI01aTh TIPaBMIIa TEXHUKH 0€30MaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

XapaKTeprU30BaTh MPUHIIAIBI JEUCTBHUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHusa (B TOM 4YHCJE: CHCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIEpPMETP, BOJBTMETP,



CUETUMK DJICKTPUUYECKOM DHEPrUM, HJICKTPOOCBETUTEIbHbIE MPUOOPHI, HArpeBaTEIbHBIE SJIEKTPONPUOOPHI
(mpuMepsbl ), FIAEKTPUUYECKHUE TTPEAOXPAHUTEIH, STEKTPOMATHUT, FJEKTPOABUTATENh MTOCTOSSHHOTO TOKA), UCTIONB3YS
3HaHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUMN U HE0OX0AUMBbIe (U3UUECKHUE 3aKOHOMEPHOCTH;

e pAacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA W M3MEPUTEIIbHBIE MPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCyHKaM (OKHJKOCTHBI TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETpP, JABUraTesib BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI JJICKTPUYECKUX ILIETIeH C MOCIe0BaTEIbHBIM W MapalijieIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi YCJIOBHbIC 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX TETICH;

e TPUBOJUTH MPUMEPHI (HAXOIUTHh HH(OPMAIIMIO O TTPUMEPAX) MPAKTUIECKOT0 UCTIOIH30BaHUS (DU3NUECKUX 3HAHU N
B TIOBCEHEBHOM >XM3HU sl o0ecreueHus: O0€30MacHOCTH TpH OOpalleHud ¢ NpUOopaMH U TEXHUUYECKUMU
YCTPOUCTBAMU, COXPAHEHUS 3JI0POBbS M COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO IMMOBEJACHUS B OKPYXKAIOIIEH cpelie;

e OCYHIECTBIIATH MOUCK MH(pOpMAIMU (PU3NUECKOro cojaepkanus B MHTepHeTe, HAa OCHOBE MMEIOIIMXCS 3HAHUU U
nyTEM CpaBHEHHMsI JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIICIATH HHGOPMAIIUIO, KOTOpas SIBJSETCS MPOTUBOPEUUBOMN
WM MOXET ObITh HEOCTOBEPHO;

e HCIOJB30BATh MPU BBHIMOIHEHUU YUEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3UUECKOTO COJIEP KAHMS,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceTu HHTepHeT, BiaAeTh NpUEMAaMH KOHCIIEKTUPOBAHUSA TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KpPAaTKUE YCTHBIC COOOIIEeHUs, 00001mas nHGOPMAIIUI0 U3 HECKOIbKHX
UCTOYHUKOB (DM3HUECKOT0 COJIEpKaHMs, B TOM YHCIIEC MMyOJMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHOW HWIIU
UCCIIEOBATENBCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATHUMHBIN amnmapar Kypca
(bu3HUKHU, COMMPOBOXKIATH BHICTYIIJICHUE MTPE3CHTAIINECH;

e TMPU BBHINIOJHEHUU YYEOHBIX MPOEKTOB U HMCCIEAOBAHUN (DM3MUECKUX MPOIECCOB PACTPEEIsATh 00SI3aHHOCTH B
IpyIIe B COOTBETCTBUM C I[IOCTAaBJICHHBIMH 3aJa4aMH, CJEAUTh 34 BBINOJHEHUWEM IUJIaHA JIEUCTBUU H
KOPPEKTHPOBAaTh €ro, aJCKBATHO OIICHWBATh COOCTBEHHBIM BKJIQJ B JEATEILHOCTh TPYMIBI, BBHICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE, MPOSBIISISi TOTOBHOCTh pa3peliaTb KOH(IUKTHI

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC



KosnnyectBo yacos
HanmeHnoBaHue pa3ae/ioB U TeM JuexkTpoHHbIe (U poBbIE)
Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznes 1. TenuioBble siB1eHUA
1.1 Ctpoenue u CBOICTBA BEIECTBA 3 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBsie mporecch 25 1 3 https://m.edsoo.ru/FI42A5VZA
Hroro no pazgeny 28
Paznen 2. DilekTpuyeckne 1 MATHUTHbIE SIBJICHU S
DnexTpuyeckue 3apsaabl. 3apsHKeHHbIE
2.1 P PAIEL. >ap 5 https:/m.edsoo.r/R4QORCTQ4
TeJa U UX B3aUMO/JICHCTBUE
2.2 [TocTOSTHHBIN 3EKTPUYECKUNA TOK 21 2 5 https://m.edsoo.ru/PBOQBOWS2B
2.3 MarsuTHbI€ SIBICHUS https://m.edsoo.ru/BULAFRBRA
2.4 DJIEKTpOMAarHuTHas MHIYKIUS 7 https://m.edsoo.ru/7QOD8EL15
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 9

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHu s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPHUU U UX OTBITHHIE
TIOITBEPOK ICHUSI

01.09.2026

https://m.edsoo.ru/10BIEJ8GQ

ArperaTHbI€ COCTOSHUS
BeniectBa. CMaunBaHUE U
HecmauuBaHue. Kanumisipaeie
SIBIICHUS

03.09.2026

https://m.edsoo.ru/HVW3WMRAS

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JBMKEHUS YaCTHUIL

08.09.2026

https://m.edsoo.ru/SXSV6F15B

Buyrpennsis sueprus. CriocoObl
W3MEHEHHUs BHYTPEHHEH
SHEPruu

10.09.2026

https://m.edsoo.ru/BBVCI9IMH6

Buabl Teronepenaun.
TennonpoBoHOCTH

15.09.2026

https://m.edsoo.ru/WF4J3070P

Buabl Teronepenaun.
Koungeknus. U3nyuenue

17.09.2026

https://m.edsoo.ru/WF4J3070P

KoanuecTBO TEMNOTHI.
YaenpHas TEI0€MKOCTh

22.09.2026

https://m.edso0.ru/88291DDIZ

Pacder konu4ecTBa TEIIOTHI.
ypaBHeHI/Ie TEIUIOBOro OajaHca.

24.09.2026

https://m.edsoo.ru/P52QUVQJE




JlaboparopHas paboTa
"HccnenoBanue IBICHUS
TETI000MEHa PU CMEIIMBAHUHT
XOJIOTHOM U Topsiueit BoAbI"

29.09.2026

https://m.edsoo.ru/FR2N6N5GV

10

Pacuer xonmdecTBa TEILIOTHI,
HE00XOAMMOTO JJIsl HArpeBaHUs
TeJa W BBIJCIIIEMOTO MM IIPU
OXJIaXKICHHH

01.10.2026

https://m.edsoo.ru/JSMRA1APW

11

JlabopaTtopHnast pabota
"Onpenenenne yaenpbHOM
TEIUIOEMKOCTH BelecTBa"

06.10.2026

https://m.edsoo.ru/40IT1ZJAH

12

DHeprus TOnBa. Y IeiabHast
TEIJIOTa CTOPAHMS

08.10.2026

https://m.edso00.ru/683AIXYWS

13

3aKOH COXpaHEHHUS U
MIpEeBpPALIEHUS SHEPTUU B
MEXaHUYECKUX U TEIJIOBBIX
rporeccax

13.10.2026

https://m.edso00.ru/683AIXYWS

14

KonTtponbHas paboTa o treme
"TermnoBble siBIcHUS"

15.10.2026

https://m.edsoo.ru/JHESA1PJF

15

[1naBneHue u oTBEpACBaHHE
KpUCTaJITM4ecKux Tei. I'paduk
TJIABJICHUS U OTBEPACBAHHUS
KPUCTAIITMYECKUX TeTl.

20.10.2026

https://m.edsoo.ru/JHESA1PJF

16

Pemenue 3amau

22.10.2026

https://m.edsoo.ru/LCOQXVHGHD

17

[TapooGpa3oBanue u
KoHaeHcanus. Mcnapenue

05.11.2026

https://m.edsoo.ru/CQG4DQKML

18

BrnaxHocTh Bo3ayxa. CiocoObt

https://m.edsoo.ru/7KP37W0J1




ONpCACIICHHA BIIAJKHOCTH.

10.11.2026

19

JlaboparopHas paboTa
"Onpenenenre OTHOCUTEIBLHOM
BJIQYKHOCTH BO31yxa"

12.11.2026

https://m.edsoo.ru/7KP37W0J1

20

Kunenne. 3aBucumMocTts
TEMIIEPATYPhI KUTICHHS OT
aTMOC(hepHOTO TaBJICHUS

17.11.2026

https://m.edsoo.ru/Y7HDIM2GZ

21

VYenbHasa TeIioTa
napooOpa3oBaHus U
KOHIEHCAIINH.

19.11.2026

https://m.edsoo.ru/Y7HDIM2GZ

22

Pemenue 3amgau.

24.11.2026

https://m.edsoo.ru/N4XJEXGAL

23

Pa6ora raza u napa npu
pacImpeHnu

26.11.2026

https://m.edsoo.ru/6BKWSWYG6

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO
CrOpaHus

01.12.2026

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro aBurares.
TemoBble ABUraTeNN U 3allUTa

OKpYyXaromei cpeibl

03.12.2026

https://m.edsoo.ru/UJA3DRDOH

26

Pemenue 3amau

08.12.2026

https://m.edsoo.ru/B1 KX6RPQ9

27

[ToaroToBka K KOHTPOJIBHOM
pabote no Teme "M3meHenue
arperaTHbIX COCTOSIHUMN
BelecTna"

10.12.2026

https://m.eds0o0.ru/9AQ53CC7C

28

KonTponpHas paboTa o teme

https://m.edsoo.ru/0X03133KU




"N3mMeHeHne arperaTHbix
COCTOsIHUI BellecTBa"

15.12.2026

29

Dnekrpuzaius Ten. [IBa pona
AIIEKTPUUYECKHUX 3apsIJIOB.
Onexrpockon. [IpoBoHUKY U
HCIIPOBOAHUKHU SJICKTPUUCCTBA

17.12.2026

https://m.edso0.ru/9E8SKDQMD

30

3akoH Kynona. Dnekrpuueckoe
noje

22.12.2026

https://m.edsoo.ru/LIJCQZZS9

31

JlemMMOCTh 3JIEKTPUIECKOTO
3apsna. DnekTpoH. CtpoeHune
aToma

24.12.2026

https://m.edsoo.ru/LIJCQZZS9

32

OObscHEHNE NEeKTPUUECKUX
SBJICHUH. 3aKOH COXpaHEHUs
NIEKTPUYECKOI0 3apsizia

29.12.2026

https://m.edsoo.ru/USJR991PB

33

CraTuyeckoe 3JIeKTPUYECTBO,
€ro y4eT U HUCI0JIb30BaHUE B
TeXHUKe U ObITy. TecT o Teme
"Onekrpocraruka"

12.01.2027

https://m.edsoo.ru/SXWWOSWIJ5

34

DIJIEKTPUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBAHMSL.
HcTOYHUKH 3IEKTPUYECKOTO
TOKa

14.01.2027

https://m.edsoo.ru/ISIMP3J3M

35

DneKTpruYecKas 1enb U e
COCTaBHBIE YaCTH

19.01.2027

https://m.edsoo.ru/ROW7KUDDO

36

DIEKTPUUYECKUI TOK B
Mmetannax. JlencTeus
AJIEKTPUYECKOTO TOKA

21.01.2027

https://m.edsoo.ru/E4COOOYPF

37

Cuna Toxa. EunHuIie! cuisl

https://m.edsoo.ru/9LHH7UNIJI




TOKa. AMIIEpMETP

26.01.2027

38

JlaboparopHuas padota "Coopka
3IEKTPUYECKOM LIENH U
M3MEpEHUE CHJIBI TOKA B €€
pa3IMYHbIX yyacTKax"

28.01.2027

https://m.edsoo.ru/9LHH7UNJI

39

DNEKTpUUECKOE HANpPSKEHHE.
EnuHums! HanpsoKeHus..
BoasrmeTtp

02.02.2027

https://m.edsoo.ru/9LHH7UNJI

40

JlabopaTtopHnast pabota
"N3mepeHue HanpsKeHUs Ha
Pa3IUYHBIX y4aCTKax
IOCJIEOBATEILHOM
AJIEKTpUYECKOM renu"

04.02.2027

https://m.edsoo.ru/9LHH7UNJI

41

ConpoTHBICHHE TPOBOTHUKA.
3akoH OMa 15 ydyacTKa enu

09.02.2027

https://m.edsoo.ru/ESUOSPC4G

42

Pacuet conpotuBieHus
MPOBOJIHUKA. Y IETBHOE
conpoTtuBiieHue. PeocraTel

11.02.2027

https://m.edsoo0.ru/4JDASGZNX

43

JlaGopaTopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYILEro uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpPA U HAMIPSIKEHUS HA
pesucrope"

16.02.2027

https://m.edsoo.ru/X5THIN3RM

44

Pemenue 3amau

18.02.2027

https://m.edso0o.ru/4JDASGZNX

45

IlocnegoBaTenpHOE COSIUHEHHUE
IIPpOBOAHHUKOB

25.02.2027

https://m.edsoo.ru/HJ990Q3493




46

[TapannensHOE coeMHEHUE
IIPOBOJHUKOB

02.03.2027

https://m.edso0.ru/HJ99Q3493

47

Jlaboparopuas paboTa
"[IpoBepka mpaBuiia 11k CUIIbI
TOKa MPH MapauIeTbHOM
COEJIMHEHUH pe3ucTOpoB"

04.03.2027

https://m.edsoo.ru/DPAXG8PZJ

48

Pemenue 3agau Ha npuMeHEHUE
3akoHa OMa AJis pa3IuyHOro
COEJIMHEHUS! TIPOBOIHUKOB

09.03.2027

https://m.edsoo.ru/19ZEFK7Z74

49

PaGora u MomHOCTE
MEKTPUIECKOTO TOKA

11.03.2027

https://m.edsoo.ru/40AIX YN3H

50

JlabopaTtopnast pabota
"Onpenenenne paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

16.03.2027

https://m.edsoo.ru/VR92V8JHA

51

3akoH Jlxoynsa-Jlenna

18.03.2027

https://m.edsoo.ru/40AIX YN3H

52

DneKTpuyYecKue Henu u
MOTPEeOUTENHN DIEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

23.03.2027

https://m.edsoo.ru/1L3KZ2XI.M

53

Pemenue 3amau

25.03.2027

https://m.edsoo.ru/RTA1IB1C5

54

KonTposnpHas paboTa o teme
"DneKTpruYecKue 3apsapl.
3apsKEHHBIE TEJa U UX
B3auMoencTBUs. [IocTOSHHBIN
AJIeKTpUUYECKHi TOK" /

06.04.2027

https://m.edsoo.ru/ZISSW4Z7TW




Bcepoccuiickas npoBepoyHas
pabora

55

ITocTossHHBIE MarHuTHI, UX
B3auMoaeiicTBe. MarautHoe
oJie.

08.04.2027

https://m.edsoo.ru/KL1ZHIKQF

56

MarauTHOe moJjie IMPOBOAHUKOB
C TOKOM H IIOCTOSHHBIX
MaranuToB. MarHuTHBIE JIMHHUH.

13.04.2027

https://m.edsoo.ru/R3XXJCRVK

57

MarauTHO€E 1oJi€ KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHI.
MarsuTtHoe 1oJjie 3eMJIM U €ro
3HaYEHHE TS )KU3HU Ha 3eMie

15.04.2027

https://m.edsoo.ru/R3XXJCRVK

58

JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJIHUK ¢ TOKOM. [IpaBuio
JIEBOU PYKH

20.04.2027

https://m.edsoo.ru/PC1DMV4ID

59

WNHIyKuust MarHUTHOTO TTOJIS

22.04.2027

https://m.edsoo.ru/KG8XDIUWD

60

DIEeKTPOABUTATENb
IOCTOSIHHOT'O TOKa.
Hcnons3oBanne
AJIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA
TpaHCIIOPTE.

27.04.2027

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

61

MarauTtHbIA IOTOK. SIBiIEHIE
AJEKTPOMArHUTHON UHIYKLIHUH.

29.04.2027

https://m.edsoo.ru/YSDW34FV0

62

JIaGopatopHas paboTa 1o Teme
"N3y4eHue sBIeHUA
3IEKTPOMAarHUTHOM MHIYKIUU"

04.05.2027

https://m.edsoo.ru/YSDW34FV0




63

HaHpaBJIeHI/Ie HHAYKIIUOHHOTO
toka. [IpaBuiio Jlenua

06.05.2027

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHepatop. CriocoOb
IMOJIYYCHHA U ICpeaadu
JNEKTPUYECKON SHEPIUU.
DNEeKTPOCTAHIIUU Ha
BO300HOBJIIIEMBIX HCTOYHUKAX
SHEPTUU

11.05.2027

https://m.edsoo.ru/LM1C70D7A

65

KonTponsHas pabora no teme
"MarauTtHble gBieHus"

13.05.2027

https://m.edsoo.ru/APBXXTADS

66

PesepsHslit ypok. Pabora ¢
TekctaMu 110 Teme "TernmoBrie
saBiieHUd"

18.05.2027

https://m.edsoo.ru/4B8GKYQ1X

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"DneKTpuUecKui aBiIeHUs"

20.05.2027

https://m.edsoo.ru/ISHXLLTXX

68

Peseprubiit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
SBJIEHUS"

25.05.2027

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




IPOBEPSIEMBIE TPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCIIOJIB30BaTh NOHATHA

1.2

pasiindaTtb ABJICHUSA 110 ONMCAHWIO HMX XAPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (U3NYecKue SIBICHUS B MPUPOJIE,
MIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 3a]ady B Y4eOHYIO, BBIICIATH

CYyILIECTBEHHbIE CBOICTBA (MTPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINUCAHWU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaYCHHS U CAUHMIIB (PU3HUUECKUX BETUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIMYMHY C JAPYTHMH
BEIIMYMHAMH, CTPOUTh  TpadUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I“ICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU JOTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

O00BACHATH (I)I/ISI/I‘ICCKI/IC IMpoueCChbl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyauHﬁ MMPAaKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATD IPUYUMHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsAcHeHue u3 1
— 2 JIOTMYECKHUX IIaroB C IIOMOIIIBIO 1 -2 HN3YYCHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘leCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTHU

1.7

peuiaTb paC‘léTHLIe 3aga4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (1)I/I3I/I‘leCKI/IC BCJIIMYMHLBI: HA OCHOBC aHaJIn3a
YCJIOBUA 3alavU 3allMChIBATH KPATKOC YCJIIOBUC, BBIABJIATH HEAOCTATOK

JAaHHBIX IUId PCIICHHUA 3a4adu, BBI6I/IpaTB 3aKOHbI H (bOpMyJ'ILI,




HeoOXoAuMBbIe Ui € PEeIeHUs, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIydeHHOE 3Ha4eHHWE (PU3MUYECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(U3NIECKUX METOJIOB, UCTIOJIB3Ysl OTIMCAHNE UCCIICIOBAHUS, BBIICISATh
IIPOBEPSIEMOE TNPEIIIOJIOKEHUE, OLECHUBATh IIPABUIIBHOCTH IOPSAIKA

IMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOAbI

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢bu3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANONIOKEHUSI, COOMpPaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO

000py/10BaHNUs, OTIUCHIBATh XO/1 ONbITa U (POPMYJIHPOBATH BHIBOIbI

1.10

BBIIIOJIHATh TNPSMBIE HM3MEPEHHs C HCIOJb30BAHMEM AHAOTOBBIX
MpuUOOPOB U JATUYNKOB (PU3NUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

M3MEPEHUH C YIETOM 3aJaHHOU a0COFOTHOM MOTPENTHOCTH

1.11

MPOBOJUTHh  HCCIECOBAaHWE 3aBHCHUMOCTH  OJHOW  (DU3UYECKOI
BEJIMYMHBI OT JPYrodl € HCHOJIB30BAHUEM TNPSIMBIX HW3MEPEHUN:
IJIAHUPOBATh HMCCIEOBAaHUE, COOMPATh YCTAaHOBKY W BBHITIOJHATH
W3MEpEeHUs, CcleAys  MPeIOKCHHOMY  IIaHy,  (DUKCHUpPOBATH
pe3ynbTaThl MOJYYCHHON 3aBHCHUMOCTH B BHC TaONHI] U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3yjIbTaTaM UCCICOO0OBaHUA

1.12

IMPpOBOJINUTD KOCBCHHBIC HU3MEPCHUA (1)I/ISI/ILICCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
(1 (S14% npez[nomeHHoﬁ HHCTPYKIIMKM, H©W BbIYUCIIATH 3HAYCHHC

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e301acHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCPHU30BaATh IIPUHIUIIBL HeﬁCTBHH HN3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHus, HCIIOJIb3Yys
3HAHUS O CBOMCTBax (I)I/I?»I/I‘ICCKI/IX SBJIICHHUH U HeO6XOI[I/IMI>Ie

(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTU

1.15

paciio3dHaBaTb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX Lelel ¢ MOoCaeN0BaTeAbHBIM M napajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3jinyas YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lemnei




1.16

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY KarolIeil cpeze

1.17

OCYILIECTBJIATh MOUCK UHPOpMALUU (PU3UUECKOTO COAEpPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLICIATH HWH(POPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJOCTOBEPHOM

1.18

WCIIOJIb30BAaTh TpPU  BBINOJHEHUM Y4€OHBIX 3aJaHUN  HAy4HO-
MONYJSIPHYIO JIUTEpaTypy (PU3MUECKOro cojepiaHus, CIPaBOUHbIE
Marepuainsl, pecypcbl ceth VHTepHeT; BiIageTh  NpUEMAMHU
KOHCIIEKTHPOBAaHUS TEKCTa, Mpeodpa3zoBaHusi WH(GOPMALIUK U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

cO31aBaThb coOCTBEHHBIE MUCEMEHHEIE U KpaTKU€ YCTHBIC COO6I_HGHI/I$I,
0000mmass wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHsA, B TOM YHUCJIE MYOIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HCCIEA0BATENbCKOW JAEATEIBbHOCTH, IPU STOM
rpaMOTHO HCMOJIb30BATh W3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.20

IIpHU BBIIIOJIHCHUHU y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX
IIPOLECCOB pacupeaCIATh 0053aHHOCTH B rpymnre€ B COOTBECTCTBUHU C
IIOCTAaBJICHHBIMHU  3aJa4aMH, CJICIUTb 3a BBIIIOJIHCHHUEM IIJIaHa
,Z[GflCTBPIfI n KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBATh
CcOOCTBEHHBIH BKJIaad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHNBATH
KOMMYHUKATUBHOC BBaHMOHCﬁCTBHe, IIPOABJIAA T'OTOBHOCTB

pazpemniatb KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS
pa3iena 3JIeMEeHTAa
6 TEITJIOBLBIE ABJIEHW A




OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KUHETHUECKON

TEOpPUH CTPOCHMs BemecTBa. Macca U pa3Mepsl

ol MoJsieKyll.  OmnbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
M0JIO’KEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTostHMM BemecTBa. Kpucrammmdeckue m amopHbIC
Tena
OObscHEHUE CBOICTB Ia30B, KHUAKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TemioBoe pacimpeHue u cxarue
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABM)KEHHUS YaCTHUII
6.7 Buytpennss sneprus. CnocoObl n3MEHEHUs1 BHYTpEeHHEN
' SHEPI'uHU: TeIIonepeada U CoBeplieHne padboThl
63 Buasl Tennonepenauu: TEMIONPOBOIHOCTh, KOHBEKIIMS,
' U3JIy4eHue
KosnyectBo  temnoTel.  YaenpHas — TEMIOEMKOCTb
6.9
BEIIIECTBA
TennmooOMeH © TeIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OajaHca
611 [InaBnenue u oTBEpAEBaHUE KPUCTANIMYECKUX BEILIECTB.
' VY aenpHas TEIIOTA IUIABICHUS
[TapooOpazoBanne u  KoHaeHcauus. Mcnapenue.
61n Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTro
JIaBJICHUS
6.13 Bnaxnocts Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeibHasl TEIJIOTa CTOPAHUS
- [Mpunnuner  pabotel  TerioBbix apurateneid  KIIJ

TEIUIOBOI0 ABuUrarens. TeIlIoBble ABUTaTeId M 3allluTa




OKpY>Karollen cpeibl

6.16

3aKkoH COXPAHCHUSA U IMMPEBPALICHUA SHCPIUH B TCIIOBLIX

nporeccax

6.17

[IpakTnueckue pabOThI:

OnpiTbl 1m0 OOHApyKEHUIO  JEMCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSAKECHHUSL.

OnpIThl 1O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOU
COJI WJIM caxapa.

OnpIThl 1O HAOJIOIEHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, )KUJKOCTEH U TBEPBIX Tell.

Ornpezenenue naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.

OnbITHI, JTEMOHCTPUPYIOIINE 3aBHCHUMOCTh JaBJICHUS
BO3/yXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

IIpoBepka rumoTe3bl JUHEWMHOW 3aBUCUMOCTH JJTMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIEepaTyphbl.

HabGmronenne n3MeHeHnsi BHYTPEHHEHW SHEPTHH Teja B
pe3yibTare Terionepesadyd U paboThl BHEIIHUX CHIL.

HccnenoBanue SBJICHUS TeII000MeHa npu
CMEILIMBAaHUU XOJIOAHOM U ropsyeil BOJbI.

OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM mpHu TemaooOMEHe C HarpeTbiM MEeTaUIMYECKUM
LWINHAPOM.

Onpenenenne yaenbHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Onpenenenne OTHOCUTEIIBHOM BIIAKHOCTH BO3yXa.

Onpez[eneHI/Ie YHCHLHOﬁ TCIIJIOTHI IJIAaBJICHUA JIbAA.

6.18

@usnyeckue SBICHHUS B IPUPOAE: IOBEPXHOCTHOE
HaTsDKEHHE M KalWULIpHbIE SBJIEHUS B MpPUPOJE,
KPUCTAJUIBI B IIpUpoe, usnydeHne ConHia, 3aMep3aHue
BO/I0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHl, TyMaHa,

HNHCA, CHCTa.

6.19

TexHuueckue  yCTpOICTBa:  KamWUISPbL,  MPUMEPHI




UCIIOJIb30BAaHUS KPHUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, TMCHUXPOMETp, IMapoBas TypOuHa,

ABUTaTC]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tel. J[Ba poja 3JeKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHbIX Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHJIbI B3aUMOJIECUCTBHS 3apSKEHHBIX TNl OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXK Y TEJIaMu)
Onexrpuueckoe mnoJie. Hanpspk€HHOCTD 3IEKTPUUECKOTO
7.3 noss. lIpyuHIMO Cynmepno3uuuMy 3JIEeKTPUYECKUX ITOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenun »snekrpruueckux 3apsioB. OJIeMEHTapHBIN
7.4 anekTpuueckuil 3apsaa. Crpoenue aroma. [IpoBogHukH u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUs AIEKTPUUECKOTO 3apsiaa
6 OJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMS
' 3IEKTPUYECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO TOKa
HevictBus 3NEKTPUYECKOTrO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJICKTPUYECKUH TOK B
KUJKOCTAX U rasax
- OnekTpuyeckas 1enb. Cuia ToKa. IJIEKTPUUECKOE
' HaIpsiKEHUe
79 Conporusienue MIPOBO/IHUKA. VY nenbHoe
' CONIPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa Juisl yyacTKa Lenu
[locnenoBarenpHOE W MapajuleNbHOE  COEAMHEHHE
7.11
IIPOBOJHMKOB
PabGota W MOIIHOCTb 3JIEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
713 DJeKTpUYecKue Lenu M MOTPEOUTENTH 3SIeKTPHYECKON

OHCPIUHr B 6LITy. KOpOTKOC 3aMbIKaHHUEC




IlocTosHHbIE MarHuTbl. B3amMoIelcTBUE NOCTOSHHBIX

7.14
MarHuTOB
7 1s MaruutHoe mnoje. MarHuTHoe 1mojie 3eMiM U €ro
' 3HauEHUe /IS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10JI€ 3JIEKTPUUECKOTO TOKA.
' [IpumeHeHue 31eKTPOMarHiToB B TEXHUKE
JlelicTBME MAarHWTHOrO IMOJS HA MPOBOJHUK C TOKOM.
17 DneKTpoABUTaTeNb MOCTOSHHOTO ToKa. Mcrmosib3oBaHue
' JJIEKTPOJIBUTATENIed B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOPTE
Oneitel  @apanes.  SBieHue  3IEKTPOMarHUTHOMN
7.18
naaykiuu. [Ipasuno Jlenna
DIIEeKTPOTEHEPATOP. Crioco0mr TIOJTY9ICHHS
7.19 JJIEKTPUYECKON  SHEprumu. ONEeKTpOCTaHIMM  HAa
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH
[IpakTrueckue paboOTHI:
OnpIThl 0 HAOTIOACHUIO DIEKTPU3ALUHN TEJ MHIYKIHEH
U IIPU CONPUKOCHOBEHHUH.
UccnenoBanue ACUCTBHUS AIEKTPUYECKOTO TOJIST  Ha
IIPOBOJIHUKH U IUAJIEKTPUKH.
COopka u mpoBepka pabOThl DIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKA.
W3mepenne u peryiaupoBaHUe CUIIbI TOKa.
220 N3mepenue u peryaupoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Yepes
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA M HANPSDKEHUS
Ha pEe3UCTOpE.

OnpITsl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
JJIEKTPUYECKOTO CONPOTHBIIEHHUS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIAH TOTIEPEYHOTO CEYEHMsI U MaTepHaa.
[IpoBepka TmpaBuia CIOXKEHUS HANpsDKEHUH  MpH
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIBYX PE3UCTOPOB.

HpOBepKa npaBujia Ui CHJIbBI TOKa MpPH MapaJlJICIbHOM




coeMHEeHUU  pe3uctopoB.  Ompenenenne  pabOThI
AJIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PEe3UCTop.
OmpezneneHrue  MOIIHOCTA  DJIEKTPUYECKOrO  TOKa,
BBIJIETISIEMON Ha pe3uctope. VMccnenqoBanue 3aBUCUMOCTH
CUJIBI TOKA, MJIYIIETO Yepe3 JIAMIOYKY, OT HaIpPsDKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHuTHOTI' O B3aI/IMOZI€I\/JICTBI/I$I IIOCTOSIHHBIX MAar"HuToOB.
HSyquI/Ie MAardvTHOI'O IOJIA MOCTOAHHBIX MAarHUTOB ITPU
uX oObenMHeHMH W pazaenenun. McciemoBanue
JIEWCTBUSA AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl,  JI€EMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aI/IMO)IeI7ICTBI/I5[ KaTyIIKH C TOKOM W MarHuTa OT CHJIbI
TOKa W HampaBJeHUs TOKAa B KaTymke. 3yueHue

)IGIZCTBHSI MAardiuTHOrO I10Ji1 Ha MPOBOAHUK C TOKOM.

Koncrpynposanue U U3y4EeHUE paboThI
3JIEKTPOIBUTATENS. N3mepenne KITA
3JIEKTPOIBUTATEBHOMN YCTaHOBKH. OnbIThI o

HCCICOOBAaHHUIO ABJICHUA BHCKTpOMaFHHTHOfI WHIAYKIUN:
HCCIICO0BAaHUC W3MCHCHHMI 3HAYCHUS H HaIlpaBJICHUA

HHAYKIIHOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJE: DIIEKTPUUYECKHE
ABIIEHUST B  aTtMocdepe, ANEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, JIpeid MOJIOCOB,
POJIb MAarHUTHOTO TOJIS JJISl )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

7.22

TexHuveckue YCTPOHCTBA: BIIEKTPOCKOI, aMIEPMETp,
BOJITMETP, PEOCTaT, CUETYHK AIEKTPUYECKOW SHEPIHH,
JIEKTPOOCBETUTENIbHBIE ~ HPUOOPBI,  HarpeBaTelbHbIE
JIEKTPONPUOOPHI (mpumepsl), IIEKTPUUECKHE
NPEJOXPAaHUTENH, JJIEKTPOMArHuT, 3JEKTPOJIBUTATEINb

IMMOCTOSAHHOI'O TOKA, F€HEPATOP IMOCTOSAHHOTO TOKa




MPOBEPSIEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue poau  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyromeil poau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUU KaK
croco0e CyIIeCTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (DU3NYECKON CYIIHOCTH SIBICHUH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pacllO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DH3MUECKUX SIBICHUH
B OKpYXKalOIleM MHUpPE, BBIACIsAsS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofeHns mpaBuil 0€30MacHOTO Tpyna: HaOmwoaeHue (QU3MYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PH3NUECKUX BEITHMUUH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIICIOBAaHUM;
CaMOCTOSITEILHO  COOMpaTh AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpadMKOB, YYUTHIBATh TIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3yIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3y4yeHHBbIE CBOMCTBA (PM3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3aJa4n

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHue HCIoNb30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHS JOCTIKCHHA (U3UKH W TEXHOJIOTUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHUBATh JOCTOBEPHOCTh
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKkoro cojaep)kaHusl, CIPaBOYHbIE MaTEpUaibl, PECYpPChl CETU
Wnrtepuer; BnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3zoBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeAHEN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMeleHusi, IyTH, KOOPJAMHAThl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JBUKEHUN
3aBUCUMOCTb KOOpPJAMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
3
Se(f)=vy = f+ay = ;
2
@opmynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JIBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduky 3aBUCHMOCTH OT BpPEMEHH I TNPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
Ls BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,

OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OI{HOM naacHuM TCjIa II0




BEPTUKAIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia i BBIYKCICHUS CKOPOCTH YEPE3 PAJANYC OKPYKHOCTU M IEPUOJ

oOparieHus:
2nR
=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe [EeHTPOCTPEMHUTEIBLHOTO

1.6 yckopenusi. @opMyiia Jyisi BEBIYUCIEHUS YCKOPEHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmya Jjisi BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chl
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 Fy 4 =-F
Tpenue nokosi U TpeHUe CKONIbKEeHUs. PopMyIia i BBIYUCIECHUS MOYJIS CUIIbI
1.12 TPEHUSI CKOJIbKEHUS:

Fszp-N




1.13

Hedopmanuss Tenma. Ympyrue u Heynpyrue negopmanuu. 3aKkoH yIpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -q
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaIeHHUS.
®dopmyna JUIsl BBIYUCIEHUS CUJIbI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr ConnHna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeneHne umnysnbsca. MMmmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TE:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jijsl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

Mexaandeckas MOIIIHOCTB:

=24
I

1.18

Kunernueckas n NOTCHIOHAJIbHAA SOHCPIUsA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

J'HUE
By

TeopeMa 0 KMHETHUYECKOMU SHEPTHUH. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&HLHOﬁ

OHCPTUH TCJia, IOAHATOIO

Hag 3eMiéit:




E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.1 .
9 3aK0H COXpaHEHHS MeXaHu4eckoil sHeprun. Gopmyna A 3aKk0Ha COXpaHEHUS
MEXaHUYECKOMW PHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasmwxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
@opmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
= F
5
191 JaBnenue raza. AtMocdepHoe JaBicHHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
@opmyina sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dn,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. @Dopmyna a1 ONPECICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh UM Ta3:
1.23
Fape =PEV
VYcnosue nnaBanusd tena. [naBanue cygoB U BO3yXOIJIaBaHUE
104 Mexannyeckue KonebaHus. AMIUIMTYHA, TEPUOJ M dYacToTa KoJjeOaHui.

dopmyna, CBSI3bIBAOLIAs YACTOTY U MEPUOJT KOJIeOaHUIl:




1.25

MareMaTtnueckuii ¥ NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIHFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHu4eCcKrue BOJIHEL HpOIIOJII)HI)IG N TIOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PACHpPOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IBYyX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAhOUIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpEeHHsT OpycKa MpH JBWKCHHH 110 HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
neprojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpH MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOIO
6510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChl T€JIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poO/ia MOBEPXHOCTH; CUJIbI YIPYIOCTH, BO3HUKAIOUIEH B MPY)KHUHE, OT CTEIECHU
nedopManuu MpyXKUHBI, YCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHUN MPYXKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOJE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBIKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEeaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, phlYard B TeJIe YeJIOBEKa, BIUSHUE

aTMOC(pepHOPO JIaBJICHHS Ha >KHUBOM OpraHusmM, IIJIaBaHUC pBI6, BOCIIpUATHUC




3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAUIIHWIIHWKH, PAKECTbI, pbIYar, HOI[BPDKHBIFI u

HGHOI[BI/DKHI:Iﬁ 6JIOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B GI)ITy,

131 COOOIIAIOIMECS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe nBmxenue, iMpPpy3us

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacHIMpeHne U CxKaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGora u Termonepenadya Kak CHOCOOBbI H3MEHEHHS

' BHYTPEHHEU SHEPTUU

2.7 Buael Tenonepenaun: TENJIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
Harpesanue wu oxmaxzaenue Tena. KomumdectBo  TemnoTel. Y iaenbHas
TETIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX IpolleccaxX. YpPaBHEHHE TEIIOBOTO
OaylaHca:

2.9

0 +0, +..=0
Ucnapenne u xonaeHcamusi. V3MeHeHUE BHYTpEHHEH SHEpPruM B Ipoliecce

510 WClapeHuss ¢ KoHAeHcanuu. KumeHnume KuAKOCTH. YenbHas TemioTa

. napoo6pazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3yxa

512 [InaBnenne wu kpuctasuzauus. VI3MeHeHHe BHYTPEHHEH DSHEpPruM NpH

TUIaBJICHUU U KPpUCTAJUIU3AallUH. VY aenpHas TemioTa IIaBICHUS:




=2

m

2.13

BHyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnmns! paboTs! TermoBbix apurarenei. KI1/[ termoBoro apurarens

2.15

Ipakxmuueckue pabomui

N3mepenne yaenpHOM TEINIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTZAHHOI'O HAarpeTbIM IWJIMHJIPOM, IOCJIE OIYCKaHHs €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropstueid BOJIbI; MPOIecca UCTIaPCHHS

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTALIBI B mpHupoje, uznydenue CoJiHLA, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWuUIApbl, TPUMEPbl UCIIOJIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A SJICKTPUUCCKUX 3apPsA10B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

3.3

3aKkoH COXpPaHCHUA SJICKTPUYICCKOTI'O 3apsaa

34

9J'ICKTpI/I‘ICCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O  I10JIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. HeﬁCTBHC QJICKTPUYCCKOTO TIOJII Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpudecKuid TOK. JlecTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
I=q/t,U=A/




DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTBHOE IEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
1.8 3akoH Oma a1 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMmernranabIie COEAMHEHUS TTPOBOTHUKOB
3,10 PaboTa u MmomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe TOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe MoJi€ TMOCTOSHHOTO Marfdura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ilpakmuuecxue pabomoi
H3mepeHue  ANEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTopsbl, JaMIOYKa), OT HAMpPsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUHCHUA U
YACIBHOTO COIIPOTUBJICHUAL.
HpOBepKa npaBuJia UIA 3JICKTPUUCCKOTO HAIIPSKCHHUA IIPpU NTOCICAOBATCIIBHOM

COCAMHCHUN MPOBOAHUKOB; IIpaBuJia JIA CHWJbl JJICKTPUYCCKOIO TOKa IIpU




HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sa61eHUs 6 Npupooe: DBIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TIOJIe 3eMJIH, JIpeid MOIIOCOB,
POJIb MAarHUTHOTO OJIS 711 )KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: O3IIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  BHEPruu,  DJIEKTPOOCBETUTEIbHBIE  IPHOOPHI,
3.18 HarpeBaTeibHbIE AIIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKHE
MpPEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBIL. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlygyeBas moniensb cBerta. [IpsiMonmHeliHOe pacnipocTpaHEeHUE CBeTa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
3.4 JIunza. Xox nydeil B nnH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' munH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipaxmuueckue pabomol
N3mepenne onTUYecKoi CUIbl cOOMparomieil JuH3bI; (POKYCHOTO PAaCcCTOSHUS
coOuparolieid JTMH3bI (110 CBOMCTBY paBEHCTBA pPa3MepOB MpEAMETa U N300pakeHHUs,
326 KOT'/Ia IPeIMET PacIoyIOKEH B IBOMHOM (oKyce), oKa3aTelis IPeIoMIICHUS CTEeKIIa.
' UccnenoBanue cBOMCTBA H300pa)KeHHs, TMOJIYYEHHOTO C  IOMOIIbIO
coOuparomield JTHH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JIBYX CIIONKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla MPEIOMJICHHs CBETOBOTO Jy4a OT yIjla MaJeHHs Ha TpaHHIle
«BO3JIyX — CTEKIIO»
3.7 Qusuueckue seneHus 6 npupode: 3arMmenus Connna u JlyHel, 1Bera Ten,
' onTHYECKHUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TeEpHUCKol, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-
' pacmana
4.2 OmnsiTe Pe3epdopaa mo paccesauto anbda-yactui. [InanerapHas Moaens atToma
4.3 CocraB aToMHOTO0 sipa. M30Toms!




4.4

[Tepuon nonmypacnana aTOMHBIX SIAEP

4.5 SnepHblie peakuu. 3aKOHBI COXPAaHEHUsI 3apsA0BOTO U MAaCCOBOTO YUCEI
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4H, pPaIdOaKTUBHOE H3Iy4eHHUE IIPUPOJHBIX MHHEPAJIOB,
I[GﬁCTBI/IG PaanOaKTUBHBIX I/ISJIleeHI/IfI Ha OpraHusm 4€JIOBCKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN J03UMETp, Kamepa

BI/IJILCOHa, AACpHad SOHCPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 8-i kacc: 6a30BbIN YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., UBanos A.M. AkuirionepHO€e 00IIECTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET
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