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PaGouast mporpamMma paspaboTaHa Ha OCHOBE:

— @enepallbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHJAapTa OCHOBHOTO OOIIEro
00pa3zoBaHus, YTBEPKJICHHOTO YTBEPXKICHHBIM MpukazoM Mwunmnpocsemenus ot 31.05.2021
Neo 287 (nelicTByroias pegakius);

— @enepanbHON  00pa3oBaTeNbHONW  NPOrpaMMBI  OCHOBHOTO  00mIero  oOpa3oBaHUS,
yTBEpKJIeHHOM nmprkazoM MunnpocsenieHus ot 18.05.2023 Ne 370.

Y4eOHO-METOANYECKNI KOMILUIEKC:
1. YueOuuk — @usuka: 8 knacc: 6a30Bbiil ypoBeHb: yueOHUK/U. I1. I1€ppimkun, A. I1.
NBanoB. — Mockaa: [Ipocsemenue, 2024.
2. http://www.fizika.ru - smexTpoHHBIC Y4eOHUKH 110 (PU3HKE.
3. http://class-fizika.narod.ru - uHTEpeCHBIE MaTEPHAIIBI K YPOKaM (DH3HMKH IT0 TEMaM; TECThI
110 TeMaM; HarJsIIHBIe M/M ITOCOOHS K ypOKaM.
4. http://fizika-class.narod.ru - BUAEOOMBITHI HA YPOKaX.
5. http://www.openclass.ru -iudpossie 00pazoBaTeIbHBIC PECYPCHI.
6. http://www.proshkolu.ru - 6ubauoreka — BcE mo npeamety «Pusnkay.
7. https://resh.edu.ru/ - nudpossie 006pa3oBaTeIbHBIC PECYPCHI.

Pabouas mnporpamma cocrtaBieHa ¢ yuérom Paboueld mnporpammsl Bocnutanus MBOY
«Yepnononsckas CIL» benoropckoro paitona Pecriy6nuku Kpbim (ypoBeHb OCHOBHOTO OOIIETO
oOpazoBanus) Ha 2025-2028 roasl, yTBepKAEHHOM mpuka3oM ot 21.08.2025 Ne 207.

1. Conep:xaHue y4eOHOI0 npeamera

Pa3gen 1. TenioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHUs BeliecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyd. ONBITbl, MOATBEPKIAIOMIUE OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Moaenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauuMBaHME U KanwUISIpHbIE siBIeHUs. TeruioBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUS YACTHIL.
Brytpennsis sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBepItieHre paboThl. BUIbI TerIonepeaun: TerionpoBOAHOCT, KOHBEKITUS, H3ITYICHHE.

KoanuectBo Temnorsl. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBneHune W OTBEp/IeBaHHE KPUCTATMYECKUX
BEIIECTB. YJeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanue u KoHAeHcamus. Vcmapenwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATyphl KHIICHHUS OT
aTMOC(EpHOTO JaBJICHUSL.

Brnaxnocts Bo3myxa.

OHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[puanums! padoTer TermwmoBsix Asurareneit KI1/] remnosoro nuratens. TennoBble IBUTATENTN U
3allUTa OKpPYKaroUeh Cpeibl.

3aKOH COXpaHEHHMS U MPEBPALICHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

2 Ha6monenue nuddysum.

3. HaGmtoienue sSBiICHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBJICHUI.
4 HaGmronenue TeniaoBoro pacuimpeHus Tel.


http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/
https://resh.edu.ru/

5) W3meHneHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH.
6 [TpaBuiia u3MepeHus TeMIepaTyphl.

7. Bunel renionepenauu.

8 OxJtakeHre pu COBEPIICHUN PaOOTHI.

9 HarpeBanue npu coBepiiieHnH padOTHI BHEIITHUMHU CHUIIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaGmronenne xumeHusl.

12. HabGmrogeHue mOCTOSHCTBA TEMIIEPATYPHI IIPH TUTABJICHUH.
13. Moieny TEeNIOBBIX ABUTATENIEH.

Jlabopamopusie pabomsl u onvimot.

1 OnBITHI 10 OOHAPYKEHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

2 OMBITHI IO BBIPANTMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OMNBITHI 110 HAOJIFOACHHUIO TETIOBOTO PACIITUPEHHMS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

4 Omnpenenenue AaBIeHUs BO3AyXa B OAJUIOHE IINPHIIA.

5 OneITHI, JEMOHCTPHUPYIONIME 3aBUCUMOCTh JaBIIEHUS BO3QyXa OT €ro o0béma u
HarpeBaHMs WM OXJIKICHUS.

6. [IpoBepka THMOTE3bl JWHEWHONW 3aBUCUMOCTH JJIMHBI CTOJOWKA KUAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmonenne w3MeHeHUs BHYTPEHHEW SHEPrUM Teja B pe3ysbTaTe TEIIONepeaauu u
paboTHl BHEIITHUX CHII.

8. HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.

9. OmnpeneneHre KOIUYECTBA TETIOTHI, TIOJYYEHHOTO BOJION MIPH TEINIOOOMEHE C HAarpeThiM
METATMYECKUM ATHHAPOM.

10. Omnpenenenue yAeIbHON TEIIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoliecca UCIIapeHus.

12. Ornpenenenne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.

13. Onpenenenue yneabHON TETUIOTHI TUTABIICHUS JIbJIA.

Paznen 7. diiekTpryeckne 1 MarHuTHbIE SIBJICHUS.

OnekTpuzanusa Ten. J[Ba poaa »AlEKTpUUECKUX 3apsaoB. B3anmopaeilcTBHE 3apsKEHHBIX TeE.
3akoH KynoHa (3aBHCUMOCTb CHJIBI B3aUMOJEHCTBUSI 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U
PacCTOSIHUSA MEXy TeJIaMu).

Onektpuyueckoe mosne. Hampsok€HHocTh 3nexktpudeckoro noss. [IpuHIun cynepno3uuuu
AJIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu anekTpuyeckux 3apsaoB. DJIEMEHTapHbIN IeKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsijia.

DJIEKTPUUYECKUI TOK. Y CJIOBHUSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. ICTOYHUKHU MMOCTOSHHOTO
TOKa. JIeHCTBHsI JIEKTPUUECKOTO TOKa (TETUIOBOE, XMMHUYECKOE, MAarHUTHOE). DIICKTPUUCCKHUI
TOK B JKUJIKOCTAX U Ta3ax.

Onexkrpuueckas nenb. Cuia Toka. DieKTpudeckoe HamnpspkeHue. CONpOTUBIEHUE MPOBOIHUKA.
VYnenbHoe compoTuBieHUE BemecTBa. 3akoH Oma misi yyactka nenu. [locnmemoBarenbHoe
napajyieIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabota ¥ MOLIHOCTB 3NIEKTpUUYECKOro ToKa. 3akoH Jlxoyms—JleHna. DieKTpHuecKue Ienu H
NOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3aumonelicTBUE NOCTOSHHBIX MAarHUTOB. MaruutHoe nojie. MarautHoe
nojae 3eMyiM M €ro 3HadyeHWe ma Ku3Hu Ha 3emuie. OmbIT Opcrena. MarHuTHoe Tmose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS



Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter ®apaned.  SIBneHue  anekTpomarHuTHOM — mHAykiuu.  [lpaBuno  JleHna.
OnektporeHeparop. CrnocoObl TONYYSHHUS JJICKTPUYCCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. DnexTpu3anus Tell.

2. JIBa ponia AJIeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOIA.

4. DnexTpocTaTuuecKas NHIYKIUS.

S5. 3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsi/I0B.

6. [IpoBOAHUKY M TUANEKTPUKH.

7. MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

8. Hcrounnky mocTOsTHHOTO TOKA.

9. JIenCTBUA DIIEKTPUYECKOTO TOKA.

10. DNEeKTPUYECKHIN TOK B )KUJIKOCTH.

11.  Ta30BHIit pa3psia.

12.  M3mepeHue CHIIBI TOKAa aMIIEPMETPOM.

13.  H3mepeHue 3NMEeKTPUIECKOTO HAMIPSHKEHUS BOJTBTMETPOM.

14.  PeocraT u Mara3uH COMPOTUBIICHUH.

15. BsaumoelicTBre MOCTOSHHBIX MAarHUTOB.

16.  MopenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs TTOTIOCOB MarHuTa.
17.  MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSIHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19.  MarauTHOE 1moJjie ToKa. DJIeKTPOMAarHur.

20. JleficTBE€ MarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.

21. DNEeKTpPOABUTaTENb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBJICHHS 3JEKTPOMAarHUTHON UHIYKIIUH.

23. OmnpiTer Dapames.

24.  3aBUCHUMOCTbH HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOSHUKHOBEHHSI.

25. DneKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopnwvie padbomot u onvimel.

OnbIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUMU TeJl UHAYKLIHENH U MPU COTPUKOCHOBEHHUH.
HccnenoBanue 1eHCTBUS JIEKTPUIECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThI ANMEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HapsHKEHHUs] Ha PE3UCTOPE.

7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOT0 COMPOTUBIICHUS MPOBOTHUKA
OT €ro JJIMHBI, MJIOIIAI1 MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

o ukrwhE

8. [TpoBepka mpaBuiia CIOXKEHHUS HANpPsDKEHUI MpPU MOCIEI0BATEIbHOM COCIMHEHHUU JIBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUJIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenne padOTHI JIEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTODE.



12. HccnemoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HANpsDHKSHUS Ha
HEW.

13.  Omnpenenenue KIIJ] HarpeBarens.

14, HccnenoBaHre MarHUTHOTO B3aMMOJICHCTBUS MTOCTOSSHHBIX MarHUTOB.

15. V3yuyeHme MarHMTHOTO TOJS MOCTOSHHBIX MAarHUTOB TIPH HX OOBEAMHEHHH W
pa3aeneHuH.

16.  HccnenoBaHue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aMMOJEHCTBUS KATYHIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HallpaBJICHNS TOKA B KaTYIIIKE.

18.  M3yueHue AeWCTBUS MAarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19.  KoncrpyupoBaHue U U3ydeHue paboThl 3JIEKTPOABUTATEIS.

20.  Usmepenue KII/] anexTpoaBuraTeabHON YyCTaHOBKH.

21. OnsITBl 1O HCCIICAOBAHUIO SIBJICHHUSA HICKTPOMAarHUTHOW WHIYKIWHU: HCCIIEIOBAHUE

M3MEHEHUH 3HAYEHUS U HANPaBJIEHUS UHIYKIUOHHOTO TOKA.
2. IInanupyemMble pe3ybTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

N3yuenne pu3nku Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS HAIPaBICHO Ha JOCTHXKCHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCIMCTHBIX 06pa30BaTeJIBHBIX PE3YJIbTATOB.

B pesynbraTe n3ydenus PU3MKN Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs y 00yYarOIIerocs
OyayT chOpMHUPOBAHBI CIICAYIOIINE TMYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

. MPOSIBJICHUE WHTEPECa K HCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3UIECKOI
HayKH;

o LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

o TFOTOBHOCTH K dKTUBHOMY YYAaCTHUIO B O6Cy)I(,Z[€HI/II/I O6H_I€CTBCHHO 3HAaYUMBbIX U 3TUYCCKHUX
npo0JieM, CBS3aHHBIX C IPAKTHUYECKUM TPUMEHEHUEM JOCTUKEHUHN PU3UKU;

o OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUYECKUX MIPUHLIUIIOB B I€ATEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOT0 BOCTIUTAHUS

o BOCTIPHSATHE ICTETUYECKUX KauecTB (pU3MUeCcKOl HayKH: €€ TapMOHMYHOTO MOCTPOCHHMS,

CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHMA:

° OCO3HAHME LIEHHOCTH (hU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEHUIIIEH COCTABIAIOIIEN KYJIbTYPHI;

o pa3BUTHE HAYYHOU JTH0003HATETLHOCTH, HHTEpECca K UCCIIEA0BATENbCKOM 1eATENbHOCTH;
5) popmupoBaHus KyJbTypbl 310POBbSI U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

o OCO3HaHME IIEHHOCTU 0Oe30macHoro o0pas3a XKM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MUpE, BaXKHOCTH TIPAaBHJI O€30MMaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUIECKUM
U TETUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBUSIX;

. c(hOpMHUPOBAHHOCTh HaBbIKa peIEKCHH, TPU3HAHKE CBOETO IpaBa Ha OMHUOKY U TaKOTO
K€ TIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIUTAHMS:

o aKTUBHOE y4acTHE B PELICHUH MPAKTUYECKHUX 33/a4 (B paMKaX ceMbH, 00pa30BaTeIbHOM
OpraHu3aliy, TOPoAa, Kpast) TEXHOJIOTUYECKON M COLMATBbHON HAaNpaBJIeHHOCTH, TPEOYIOMUX B
TOM 4ucle U (U3NYECKUX 3HAHUII;

o MHTEpPEC K MPaKTUUECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3IKOI0OTNYECKOT0 BOCIIMTAHMSA



° OpHEHTAIMsl Ha NpUMEHEHHe (U3MYECKMX 3HAHWM JUIs pelieHus 3axad B o0jacTu
0pr>1<a101uel?1 CpCabl, IMIAHUPOBAHUA IMOCTYIIKOB M OLICHKU WX BO3MOXKHBIX HOCJIG,Z[CTBI/Iﬁ JJIA
OKPYXaIOIIEil Cpebl;

o 0CO3HaHME ITI00AIIBHOTO XapaKTepa dKOJIOIHYECKUX MPoOIeM U IyTel UX peLIeHus;

8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COLMATBHON U NMPHPOIHOI cpeabl:

o NoTpeOHOCTh BO B3aMMOJACWUCTBUHM IPHU BBIMOJHECHUM HCCICIOBAHUNA M TPOCKTOB
(u3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM APYTHUX;

o MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO AEATEIbHOCTb;

. NMOTPeOHOCTh B (POPMUPOBAHWUM HOBBIX 3HAHWUU, B TOM 4mHcCIe (OPMYJIUPOBATH HJICH,
HOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

o 0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTh (PU3UKY;

o IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUA;

o CTpPEMJICHHE aHAJIM3MpPOBATh U BBIABIATH B3aUMOCBSI3M IPUPOJBI, OOLIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3UUECKUX 3HAHUM;

. OLICHKAa CBOMX JCHUCTBUM C y4E€TOM BIMSHUA HAa OKPYXKAIOUIYIO Cpedy, BO3MOXKHBIX

TJI00aTBHBIX TIOCIIEICTBHA.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynbpTare ocBOCHHS MpOrpaMmbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOydaromerocss OyayT chopMHpOBaHBI MeTanpeIMeTHbIE Pe3yJbTaThl, BKJIIOYAIOIINE
NIO3HABATENbHBIC YHHBEpPCAbHBIC Yy4deOHBIC IEHCTBHS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC
yueOHbIe JIeHCTBUS, pETyJIATUBHBIC YHUBEPCAIbHbIC yUeOHbIE AeHCTBUS.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBble JJornuyeckue geiicTBUA:

. BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUI);

. YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKALIUN, OCHOBAHUS JJIsi 0000IIeHUs U
CPaBHEHHS,

o BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOpEUYUsl B pacCMaTpHUBaeMbIX (hakTaX, JaHHBIX U
HaOJIOACHUAX, OTHOCALIUXCS K (PU3HMUECKUM SIBIICHUSM;

o BBISIBIISITh TIPUYMHHO--CJICJICTBEHHBIC CBSI3M NPU H3YYEHUH (PHU3UUECKUX SBICHHH U

IPOLIECCOB, JIeTaTh BBIBOJIBI C HCIOIb30BAaHUEM JICTyKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUECHHI,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIUYHH;

o CaMOCTOSITENILHO BBIOMpATh Croco0 pemieHust yueOHol (u3ndeckoit 3a1auun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Hambosiee MOAXOJAIIETO C yU4ETOM CaMOCTOSITEIILHO
BBIZICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKHe 1eHCTBHS:

o HCII0JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUI MHCTPYMEHT IIO3HAHMS;

o MPOBOJIUTH IO CAMOCTOSITEIIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN (PU3NUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNe PU3NUECKOTO SIBICHHUS;

. OLICHMBAaTh Ha NPUMEHHUMOCTb M JIOCTOBEPHOCTh MH(GOpPMAIUIO, MOJYyUYEHHYIO B XOJ€
MCCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (pOpMyIIMPOBaTH 0OOOIIEHHUS M BBIBOBI 110 PE3yibTaTaM MPOBEIEHHOTO
HaOJI0/IEHUS, ONBITA, UCCIICIOBAHNUS;

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TaKXKe

BBIABUT'aTb NPCAIIOJIONKCHUSA 06 HX PA3BUTHUHU B HOBBIX YCJIOBUSAX U KOHTCKCTAX.

PatGora ¢ undopmanmeii:

o MPUMEHTh DPA3JIWYHblE METOJAbI, MHCTPYMEHTBI W 3alpochl NpU MOUCKE U OTOOpe
WH(OpPMAIIUU WM TaHHBIX C YIETOM MPEIOKEHHON YueOHOW (PU3NUECKON 3a/1auu;



o aHAJIM3UPOBATh, CHCTEMATH3WPOBATh W HWHTEPIPETUPOBATh HH(DOPMAIMIO PA3TUIHBIX
BUJOB U (pOPM IIPECTABICHHUS;

o CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJbHYIO (popMy mpeacTaBieHuss HWHPOpMALUUA U
WUTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXEMaMH, IUarpaMMaMy, UHOU rpaduxoi u
X KOMOMHAIUSIMH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

. B XOJe OOCYXIeHHs Y4yeOHOro Marepuana, pe3yJbTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl W BBICKA3bIBaTh HJICH,
HAaIleJICHHbIE Ha pelleHue 33/1a4u U MOJIepKaHue OJ1aroxenaTeIbHOCTH OOIICHMUS,;

o COTOCTABJIATh CBOM CYXJACHUS C CYXKACHUSMH JAPYTUX YYaCTHHKOB JIMAJIOTa,
O0OHapy’KUBaTh pa3jIMYMe U CXOJICTBO MO3HIINH;

° BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

. nyOJIMYHO  TPEACTABIATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (DU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

o MOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M WHAWBUAYAIBHOW PabOTHI TIPU
pelieHur KOHKPETHON (PU3UIECKOM MPOOIIeMBI;

o NPUHUMATh 1T COBMECTHOM JESTEeIHHOCTH, OpPraHW30BHIBATh JCHCTBHS 1O €€

JOCTMKEHUIO: paclpesieNaTh PO, 00CYXAaTh MPOLECCH U Pe3yJbTaTbl COBMECTHOM paloThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;

. BBINOJIHATh CBOKO YacTb pPabOThl, AOCTHrash KadeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUA C APYTMMU WICHAMHU KOMaHbL;
. OLIEHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIUII MPOIAYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO

c(hOpMyJINPOBAHHBIM YYACTHUKAMU B3aMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmn3anusi:

° BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOIUX Ul PELICHUs
bU3UYEeCKUX 3HAHUK;

o OPUEHTHPOBATLCS B PA3IUYHBIX MOAXOAAX MPHUHATHS pELIeHUN (MHIUBUIYaTbHOE,
IPUHITHE PELLIEHUS B TPYIIE, IPUHATHE PELICHUH IPYyIIION);

° CaMOCTOATCIIBHO COCTABJIAATH AJTOPUTM PCHICHUA q)HSHHGCKOﬁ 3aa4u HWJIMW I1JIaHa

UCCIIEIOBaHUSI € Y4ETOM HMEIOIIMXCS PEcypcoB M  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHpOBATh MIpEAaraéMble BApUAHThI PELLICHUN;

. JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHATbHbII HHTE/JIEKT:

o JaBaTh a/IEKBaTHYIO OIICHKY CUTYallUX U MpejiaraTh IUlaH e€ H3MEHEHHS;

o OOBSICHATH MPUYUHBI JOCTHKCHHS (HEAOCTHXKEHHS) Pe3yJIbTaTOB JAEATEIBHOCTH, J1aBaTh
OLICHKY IPHOOPETEHHOMY OIBITY;

o BHOCHUTH KOPPEKTHBBI B JESATEIHHOCTH (B TOM YHMCIIC B XOJ BBIMOJHEHUS (PU3NIECKOTO

WCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MCHHBIIUXCS CUTYAIlHM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATH COOTBETCTBUE PE3yJIbTAaTa LEIH U yCIOBUAM;

o CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHM Ha Hay4HYIO
TE€MY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

. NpU3HABATh CBOE MpaBO HA OMMOKY MpH pemeHUH (U3NYECKUX 3aJad WK B

YTBCPIKACHUAX HAa HAYYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

MNPEJIMETHBIE PE3YJIBTATHBI
K koH1y 00yueHus B 8 kiacce rnpeiMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh

c(hOpMHUPOBAHHOCTH Y OOYJAFOIITXCSI YMECHUM



° WCIIONB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIINYECKHE U aMOP(HBIE TeJa, HACHIIICHHBIN
Y HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3JyXa, TEMIIEpAaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOU
JBUraTellb, JJIEMEHTAPHBINM JJIEKTPUYECKUN 3apsill, JJIEKTPUYECKOE I10JI€, IMPOBOAHUKH H
JIUAJIEKTPUKH, TOCTOSIHHBIN AJEKTPUUECKUN TOK, MArHUTHOE TOJIE;

° pa3nuyath sBIEHUS (TEIJIOBOE pACIIMPEHHE W CKaTuhe, Terionepeaada, TEIIOBOe
paBHOBECHE, CMadyMBaHWE, KalWUISIPHBIC SIBICHUS, HCIIAPEHUE, KOHJACHCALMs, IUJIaBJICHUE,
KpucTaJIM3anus (OTBEpJAEBaHUE), KUIMEHUE, Terulonepenaya (TeIIonpoBOIHOCTb, KOHBEKIIUS,
I/I3.Hy‘-I€HI/I€), QJICKTpU3alud TCII, B3aHMO,Z[€I>'ICTBI/I€ 3apsAa0B, ,Z[GI\/'ICTBI/IH QJICKTPHUYCCKOI'0 TOKa,
KOPOTKOC 3aMbIKaHHUC, BBaHMO,Z[GfICTBI/Ie MAar"HuToB, ,Z[GI\/'ICTBI/IG MAarauMTHOIO IOJid Ha TPOBOAHHK C
TOKOM, 3JICKTPOMAarHuTHas WHIYKIMS) MO OMMCAHUIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

° pacrmo3HaBaTh MPOSIBICHUE M3YyYECHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4YHclie (U3NYECKUE SIBICHHUS B TPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KalUJUISIPHBIC
SIBIIGHUS B TPUPOJE, KpHUCTaLIbl B Ipupone, uiinydeHue ConHLa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHES, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, 3IEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE mojie 3eMiH, Apeld MomrocoB,
pOJIb MAarHUTHOIO MOJS I KU3HM Ha 3emile, MOJSPHOE CUSHHE, NPU 3TOM IEPEBOAUTH
NPaKTUYECKYIO 33aJauy B Y4eOHYIO, BBIIENATh CYIECTBEHHbIE CBOWCTBA (MPU3HAKN) (PU3UUECKUX
SIBJICHUI;

° OINMCHIBATh M3yUEHHBIE CBOMICTBa Tel U (PU3MUECKHE SBICHUS, UCIONb3Ys (PU3MUECKUe
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS YHEPIHs, KOJIMUECTBO TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTD
BEIIECTBa, yJeNbHAas TEIUIoTa IUIaBJICHUS, yJAelIbHAas TEIIoTa MapooOpa3oBaHUs, YyAeNIbHas
TEIJIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT TMONEe3HOr0 MACWCTBUS TEIUIOBOW MAIlWHBI,
OTHOCHUTEJNIbHAS BJIQXKHOCTb BO3/yXa, OJJCKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HanpsOKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA, YJENbHOE CONPOTHBIEHUE BellecTBa, pabora U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHILHO TPAKTOBATH (PU3WYECKUN CMBICI
UCIIOJIb3YEMBIX BETUYMH, 0003HAUCHUS U €IUHUIIBI PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTMMHU BEIWYMHAMHU, CTPOUTH Trpaduku
N3YUYCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHH,

° XapakTepu30BaTh CBOWCTBA TeJl, (QU3WYECKUE SIBICHUS U TPOIECCHI, HCIIONIb3YS
OCHOBHBIE€ TOJIOKEHUSI MOJIEKYISPHO--KMHETUYECKOW TEOPUH CTPOEHUS BEUIECTBA, MPUHLIHUII
CYNepHo3uIMK Nojiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsana, 3akoH Oma ams
ydacTka 1enu, 3akoH Jxoyns—JIeHiia, 3akoH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMKMCHIBATh €70 MATEMATHYECKOE BHIPAKCHIE,

° OO0BSACHATH (PU3UYECKUE TIPOIIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYyalIUi
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATL NPUYUHHO-CIECICTBEHHEIE CBA3H, CTPOUTH
00BsCHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpOM Ha 1-2 WM3y4YEeHHBIX CBOWCTBA (PU3HMUECKHUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

° pemiaTh pacu€THbIE 3amaud B 2-3 JCWCTBUS, UCHONB3YS 3aKOHBI M (OPMYIIBI,
CBs3bIBAOIIME (PU3WYECKHE BEJIMYMHBI: HAa OCHOBE aHall3a YCJIOBHUS 33aJayd 3alUChIBATH
KpaTKOC YCJIIOBUC, BBIABJIIATH HCAOCTATOK AAHHBIX MJIA PCHICHUA 3adavu, BI:I6I/IpaTI> 3aKOHBbI U
dopmynbl, HeoOXOoAUMBIE ISl €€ pelieHHs, MPOBOAUTH Pacdy€Thl M CPABHUBATH IOJIyUYEHHOE
3HaYeHHe PU3NYECKON BETMUNHBI C U3BECTHBIMU JIaHHBIMH;

° pacrno3HaBaTh MPOOIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (HU3UYECKUX METOJIOB,
UCIIONIb3YSl OIMCAaHWE WCCIEIOBAHMS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATH
MPaBUIILHOCTh MOPSAJIKA POBEACHUS NCCIEA0BAHMS, 1E€JIaTh BBIBOBL;



o IIPOBOJIUTH OMBITHI [10 HAOJIIOJCHUIO (PU3NMUECKUX SABJICHUNA MM (PU3MUECKUX CBOWCTB Tell
(KanmuJUIApHBIE SBJICHUSA, 3aBHCHUMOCTb JaBJIEHUs BO3/yXa OT €ro o0bEMa, TEeMIepaTypshl,
CKOpPOCTH IIpollecCa OCTBIBAHUS M HAarpeBaHUs IPU H3JIYYECHUH OT LBETa H3IIydarolen
(morjomaIei) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOJABI OT TEMIIEPATyphl XUAKOCTH WU
wionanad €€ IMOBEPXHOCTH, DJIEKTPHU3alUs TeI W B3aUMOACUCTBHE DJICKTPUYECKHUX 3apsoB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaJM3allisl MArHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuTOB, IEWCTBUS MAarHUTHOIO IIOJISI HAa IIPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMAarHura,
CBOWCTBA  DJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsEMbIe
IPEINON0XKEHUs, COOMpaTh YCTAaHOBKY U3 MPENJIOKEHHOr0 OO0OpYIOBAHHUS, OMMCHIBATH XOJ
OMBITAa U (POPMYJIUPOBATH BHIBOJIBI;

° BBIIIOJIHATL IPAMBIE M3MEPEHUS TEMIIEpPaTypbl, OTHOCHUTEIBHON BIIAXKHOCTU BO31yXa,
CHJIBl TOKA, HAIIPSDKEHUS C MCIOJb30BAaHMEM AHAJIOIOBBIX NMPHOOPOB M JAaTYUKOB (PU3MUECKUX
BEJINYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM 33aHHOM aOCONIOTHOM MOTPEUTHOCTH;

° MPOBOJUTH MCCIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3NYECKOH BETUYMHBI OT IPYrou ¢
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCHUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAN IIONIEPEYHOr0 CEUYECHMs U YACIBHOIO COIPOTUBIICHUS BEILECTBA IIPOBOJHUKA,
CHJIBI TOKa, HAYLIETO 4Yepe3 IPOBOJHHUK, OT HANPSDHKEHUS Ha IPOBOAHMKE, HMCCIEIOBAHHE
IIOCJIEI0OBATENIBHOTO M MApajuIeIbHOTO  COEJUHEHHUH  IMPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHue, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIeIys IPEVIOKEHHOMY TUIaHy,
(UKCUpPOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHMOCTH B BHUAE TaONWIl U TpaduKOB, NeNaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIECIOBAHMS;

o IIPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3NYECKUX BeNMUYMH (yAelIbHas TEMI0EMKOCTh
BEIIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUITAHUPOBaTh M3MEPEHMs], COOUPATh SKCIEPUMEHTAIbHYIO0 YCTAHOBKY, CIEIys INpPeJI0KEHHOU
WHCTPYKIUU, U BBIYACIISATH 3HAYCHHUE BEJINYUHBI;

o coOmogaTh TpaBWiIa TEXHUKA Oe30macHOoCTH npu  pabore ¢ mabopaTOpPHBIM
o0opyaoBaHUEM;
o XapaKTepHU30BaTh NPUHINIIBI JCHCTBHUS N3yUYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB

C OMopoil Ha WX omucaHus (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMerp, BOJBTMETP, CUETUMK IIEKTPUYECKOW SHEPIHH, DIEKTPOOCBETHTEIbHBIC
NpUOOpBI, HAarpeBaTEIbHBIC SJICKTPONPHOOPHI (MPUMEPHI), IICKTPUUYCCKUE TMPETOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENIb IIOCTOSHHOTO TOKAa), MCIIONB3Ys 3HAHMS O CBOMCTBaX
¢u3nUecKkux SBICHUH U HEOOXOUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
o pacmo3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTENBHBIC IMPHOOPHI IO
cXeMaM M CXEMaTHYHbIM pHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETD,
THUTPOMETp, IBHTAaTelb BHYTPEHHETO CTOpaHMUsS, AJIEKTPOCKOI, PEOCTaT), COCTAaBISATH CXEMBI
IEKTPUYECKUX MENed C IOCIEAOBATEIFHBIM W TapauIeNbHBIM COCAWHEHHEM JIIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAYECHUS DJIEMEHTOB JICKTPUUECKUX LIETEH;
o OPUBOAUTH TpPHUMEPHl (HAXOOUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecrieueHus: 6e30MacHOCTH
npu oOpamieHHu C NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJTIOIEHNSI HOPM HKOJIOTMYECKOTO OBEICHHS B OKpYXKAIoIIel cpere;
o OCYIIECTBIIATH MONUCK MH(popManuu (uszndeckoro copepxkanus B VIHTepHETE, HA OCHOBE
UMEIOIINXCA 3HAaHUH W TyTEM CpaBHEHUS JIOMOJHUTEIBHBIX HCTOYHHMKOB  BBIICIATH
UHOPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUYMBOI UM MOKET OBITH HEIOCTOBEPHOM;
o UCIOJIb30BaTh TPU BBHIMOJHEHUH YUYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEpaTypy
(U3MUECKOro CcoJepXKaHMs, CIPaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIAAETh
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npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, NpeoOpa3oBaHus HHGOpMAIUMK W3 OJHON 3HAKOBOH
CHCTEMBI B JIPYTYIO;
o co3llaBaTh COOCTBEHHBIC THCbMEHHBIE M KpaTKUE YCTHBIE COOOUIeHus, o00o00Imas
UH(POPMALIMIO U3 HECKOJIIBKMX MCTOYHUKOB (PM3UUECKOTO COACPIKAaHUS, B TOM YUCIE IMyOIMYHO
NPE/AICTAaBIATh PE3yJNbTAaThl TPOSKTHOH WM HCCIENOBATEIBCKON NIESTEIBHOCTH, HPU 3TOM
TPaMOTHO HCIIOJIB30BaTh HM3YYCHHBIN MOHATHHHBINA ammapar Kypca (HU3WKH, CONPOBOXIATh
BBICTYIIJICHHUE TIPE3CHTAINEH;
o IpU BBIIOJHEHUH Y4YEOHBIX NPOCKTOB U HCCIEAOBAHUM (HU3UUECKUX IPOLIECCOB
pacrpenensaTb 00s13aHHOCTH B TPYIINIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1a4aMU, CICAUTD 32
BBINIOJIHEHUEM IIJIaHA JEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH
BKJIAJ B JICSATEIBHOCTh T'PYIIIBI, BHICTPAMBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHUE, MPOSBIIS
TOTOBHOCTbH pa3pemaTrb KOH(IUKTHL.

3. TemaTHyeckoe NJaHUPOBaHHE

KoJsnuecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nenoB (uudpoBbie)
n/n M TeM MPOrpaMMBbl Bceero KP JP o0pa3oBaTeJIbHbIE
pecypcsl
Pazjen 1. TenJioBble iBJIeHUS
11 CrpoeHue u cCBOMCTBa 7 Bubnmnorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
1.2 TemmoBsie IPOIIECCHI 21 1 3 mg s //(r)n.ee dS(I)_E)?’u 7£4181ce
Hroro no pazneny 28
Pa3nen 2. DnekTpryeckne  MATHUTHBIE SIBJICHUSI
21 e renann : ubmorera LIOK
B — https://m.edsoo.ru/7f4181ce
99 ITocTostHHBIH 20 1 5 bubmunoreka IIOK
JIIEKTPUUYECKHIA TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHsle IBJICHUS 6 1 1 ESS;II;/%IZIEZCI)_E)OI’I§/7 f4181ce
24 ONeKTpOMarHuTHast 4 Bubnmnoreka [JOK
WHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 3 145
1O ITPOI'PAMME
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KanennapHo-rematudeckoe niaHupopanue. ®usuka. 8 kiacc

(2026/2027 yueoHblii roa)

Ne | Hazpanme pasnena. Tembl ypoka Cpoxu 3/
No BbINOJTHEHUSI pum.
111 IJIAH \ (akr
Pa3nein 1. TeruioBble siBJIeHUS
CrpoeHue 1 CBOICTBA BelIECTBA
1. | OcHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPHH B HX 01.09
onbITHbIEe ToaTBepkaeHUs. UTH Ne 80, 81
2. | Macca u pazmMep aTOMOB M MOJIEKYJI 03.09
3. | Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHHI 08.09
BEIIECTBA
4. | O0bsicHEeHUE CBOMCTB TBEPAOTO, KUIKOTO U Ta3000pa3HOTO 10.09
COCTOSIHMM BEIIECTBA HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5. | Kpucramimnueckue u aMmopQHbIe Tena 15.09
6. | CMaunBaHME U KaNWJUIAPHOCTh. [IOBEpXHOCTHOE HATSIKCHHE 17.09
7. | TersioBO€ pacIIUpEHHE U CKATHE 22.09
TenioBble npouecchbl
8. | Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIIJIOBOTO 24.09
JIBUYKECHHSI YACTHI]
9. | Buyrpennsis aHeprusa. CriocoObl N3MEHEHHUsI BHYTPEHHEH YHEPTUU 29.09
10. | Bunsl Teronepenaun 01.10
11. | Ypok-koupepennus "[IpakTuueckoe NCIOTH30BaHUE TETIITIOBBIX 06.10
CBOMCTB BELIECTB U MaTEpPHAJIOB B IEJIAX dHEprocOepekeHus "
12. | KonmmuecTBO TEIIOTHL. Y IEIbHASA TEIUIOEMKOCTD 08.10
13. | YpaBHenue temnoBoro 6ananca. TermooOMeH U TErIoBoe 13.10
paBHOBeECHE
14. | JIaGopaTtopHas padota Ne 1 ""HcciienoBanue siBjieHUs! 15.10
Te1000MeHAa NMPU CMEeNIUBAHUH XO0JIOAHON U ropsiyei BoabI"
15. | Pacuer konm4ecTBa TEIUIOTHI, HEOOX0AUMOTO Tt HarpeBanus tena | 20.10
Y BBIICISIEMOT0 UM IIPH OXJIAXKICHUHU
16. | JladopaTopuasi padora Ne 2 "OnpenesieHue yaeabHOM 22.10
TEeMJIOeMKOCTH BeliecTsa'
17. | DHeprus TommBa. Y neibHas TEIIOTa CTOPAHMS 05.11
18. | [InaBneHue U OTBEpACBaHHE KPUCTATUIMYECKUX TEI. Y IebHas 10.11
TEIJI0Ta IUIaBJICHUS
19. | VYpoxk - npaktukyM "OmnpeneneHue yaeIbHON TeIIOTHI MIABJICHUS 12.11
npga"
20. | ITapooOpa3oBanue u KoHaeHcauus. Mcnapenue 17.11
21. | Kunienue. Y aenpHas TEIUIOTa NapooOpa3oBaHUs U KOHICHCAITUH. 19.11
3aBUCHMOCTh TEMIIEPaTypPhbl KUIICHHSI OT aTMOCHEPHOTO AaBJICHUS
22. | Bara:xxnocTb Bo3ayxa. JlabopaTtopHas paGora Ne 3 2411
"OnpeaesieHne OTHOCUTEIbHOM BJAKHOCTH Bo3ayxa'
23. | Pemenue 3a71a4u Ha onpeieIeHUe BIAYKHOCTH BO3AyXa 26.11
24. | TlpuHnunsl paboTsl TErnoBHIX jaBuratened. Ilapoas Typ6uHa. | 01.12
JlBurarenpr BHYTPEHHETO CTOPaHUS
25. | KII/I TeroBoro aBurarens. TerioBbie IBUTATSIN U 3allIUTa 03.12
OKpY’KaIOIIeH cpejibl
26. | 3akOH COXpaHEHHWs W TIpeBpamieHuss HSHeprud B TemioBbix | 08.12
mporeccax
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Ne | Hazpanme pasnena. Tembl ypoka Cpoxu 3/
No BbINOJTHEHUSI pum.
111 IaH | ¢gakr
27. | TlonrotoBKa K KOHTPOJBHOM padote 1o Teme "Temossie sBienus. | 10.12
N3meneHue arperaTHbIX COCTOSIHMM BenecTBa'
28. | KonTpoabHasi padora Ne 1 no teme "TernioBble siBJIeHUSI. 15.12
HN3meHeHMe arperaTHbIX COCTOSIHMI BenlecTBa'
Pazjen 2. JiieKTpu4ecKre 1 MAarHUTHBIE SIBJICHUS
JJIeKTpHYecKue 3apsiibl. 3apsikeHHbIE TeJIa U MX B3aUMOJIeliCTBHE
29. | Dnextpu3anus Tei. J[Ba pona 3JIeKTPUYECKHUX 3apsiIoB 17.12
30. | Ypoxk-uccnenoBanue "DieKTpU3anus eI HHAYKITUEH U TIPH 22.12
CONMPUKOCHOBEHUU"
31. | BzaumonericTBre 3apsbkeHHBIX Ten. 3akoH Kyinona 24.12
32. | Dnextpuueckoe nojie. HanpsykeHHOCTh 3JIEKTPUYECKOTO TOJIS. 29.12
[TpuHIMTT CYNIEpIIO3UIIMY IIEKTPUUECKUX MOJIEH
33. | Hocurenu 3meKTprUuecKux 3apsiioB. DIEMEHTapHBIN 3apsil. 30.12
Crpoenne atoma. U'Th Ne 80, 81
34. | IIpOBOAHMKHU U TUAJIEKTPUKH. 3aKOH COXPAHEHUS SJEKTPUIECKOTO 12.01
3apsaa
35. | Pemenue 3a7a4 Ha IPUMEHEHHE CBOWCTB JICKTPUUECKUX 3apsI0B 14.01
ITocTosiHHBII JJIEKTPHYECKHI TOK
36. | DNEKTpUYECKUI TOK, YCIOBUS €ro CyliecTBoBaHus. VcTouHNKH 19.01
AJIEKTPHUECKOTO TOKA
37. | JleWicTBHSI SIIEKTPUUECKOTO TOKA 21.01
38. | Ypok-uccnenoBanue "J{elcTBHE IEKTPUUECKOTO MO HA 26.01
MPOBOJHUKHU U JUAJIEKTPUKH"
39. | DnekTpHueCKUil TOK B METAJLJIaX, )KUAKOCTSIX U razax 28.01
40. | DnexTpudecKas 1enb U €€ COCTAaBHBIC YaCTH 02.02
41. | Cuna Toka. 3mMepeHue u peryampoBaHmue CHIIbI TOKa 04.02
42. | Dnexktpuueckoe HanpspkeHue. Bonbtmerp. M3mepenue u 09.02
pEryIupoBaHKe HaMPsHKEHUS
43. | ConpoTuBneHNe MPOBOIHUKA. Y IeJIbHOE conpoTuBieHue Bemectsa | 11.02
44, | JlabopaTopHasi padora Ne 4 ""3aBUCUMOCTD JIEKTPUUYECKOT0 16.02
CONPOTHBJIEHUS MPOBOJIHNKA OT €ro JJIMHbI, IVIOLATH
NMONepPeYHoro cevyeHus U marepuaJsa'
45. | 3aBUCUMOCTbH CHJIBI TOKA OT HamnpspkeHus. 3akon Oma anst yyactka | 18.02
Lenu
46. | JlabopaTopnasi pa6ota Ne 5 "HccieqoBanue 3aBUCHMOCTH 25.02
CIJIbI TOKA, MYLLEr0 Yepe3 pe3ucTop, OT CONPOTHBJICHUS
pe3ncTOpa M HANIPSIZKeHHUs HAa pe3ucrope'
47. | TlocmenoBaTeIbHOE U MApAJUICTLHOE COSTMHEHUSI IPOBOHUKOB 02.03
48. | JlaGopaTopHasi padota Ne 6 "[IpoBepka npaBuJia cJI0KeHUs 04.03
HanpsiZKeHUI NP NM0CJ1e10BaTeIbHOM COeJUHEHUH IBYX
pe3ucTopoB'
49. | JlabopaTopHasi padota Ne 7 "IIpoBepka npaBuJia 1Jisi CHJIbI 11.08
TOKA NPH NAPAJLIeJIbHOM COeIMHEHUHN Pe3ucTOpoB'
50. | Pemenue 3amau Ha mpuMeHeHHEe 3akoHa OMa JUTsl pa3InyHOro 16.03
COEIMHEHUS IPOBOIHUKOB
51. | PaboTa 1 MOIIHOCTH JIEKTpUYECKOro Toka. 3akoH Jikoynsa-Jlenna | 23.03
52. | JlabopaTopHas padora Ne 8 "OnpenesieHue padoThl 25.03
MOIIHOCTH 3J1eKTPHYEeCKOro Toka'
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Ne | Hazpanme pasnena. Tembl ypoka Cpoxu 3/
No BbINOJTHEHUSI pum.
111 IaH | ¢gakr
53. | IloaroroBka K KOHTPOJBHON paboTe 1o TeMe "DIEeKTPUIECKUE 06.04
3apsibl. 3apsHKeHHBIE Tella U uX B3aumojencTBus. [locTossHHbII
AJIEKTPUYECKUM TOK"
54. | DnexkTpuyecKue Lenu U NOTPEOUTETH FIEKTPUIECKOM SHEPTUU B 08.04
oniTy. KopoTkoe 3ambIkaHue
55. | KonTpoJsbHas padora Ne 2 o Teme '"JiieKTpu4ecKue 3apsiabl. 13.04
3apsixeHHbIE TeJia M X B3aumoaeicTeud. [locrossHubIit
JJIEKTPHUYECKHUI TOK»
MaruuTHbIe SIBJICHUS
56. | IlocTosHHBIE MArHUTHI, KX B3aUMOJICHCTBHE 15.04
57. | Ypok-uccnenosanue "M3ydyeHue nosei NOCTOSIHHBIX MarHUTOB" 20.04
58. | MaruutHoe noste. MaraHuTHOE 110J1e€ 3eMJIM U €r0 3HAaUYEHUE IS 22.04
KU3HH Ha 3emJie
59. | OmbIT Dpcrena. MarHUTHOE TIOJIE AJIEKTPUIECKOTO TOKA 27.04
MarHuTHOE 1oJie KaTyIIKH C TOKOM
60. | IIlpuMeHeHUE YJIEKTPOMATHHUTOB B TeXHUKe. JIaGopaTopHas 29.04
padota Ne 9 ""H3yuenue neiicTBUSI MATHUTHOTO MOJISA HA
NMPOBOJHUK C TOKOM"'
61. | DnekTpoaBUTaTENh TOCTOSIHHOTO TOKA. Vcmonbp30Banme 04.05
3JIEKTPOBUTaTeNel B TEXHUUECKUX YCTPOHCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora "KoHcTpynpoBaHue U u3ydeHue padoThl
AJIEKTpOABUTaTENS "
JIEKTPOMATrHUTHAsA HHIYKIHS
62. | OnbiTel @apazest. 3aKOH >IEKTPOMArHUTHON nHAYKUMU. [IpaBuio 06.05
Jlenna
63. | DnexTporeneparop. CocoObI MONTyUeHHs dIeKTpudecKoi sHeprur. | 11.05
DIEeKTPOCTaHIIMKM Ha BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUHU
64. | IToaroroBKa K KOHTPOJIBHOM paboTe 1o Teme "DIeKTpUIecKre U 13.05
MarHuTHBbIE siBJIeHUs"
65. | PesepBHbIii ypok. PaboTa ¢ Tekcramu no Teme "MaruuTHbIe 18.05 Ilepenoc ¢
sIBJICHUS" 68 ypoka
66. | KontpoabHas padora Ne 3 o Teme "' DileKTpUYeCKHE H 20.05
MATHUTHbBIE SIBJICHUSI
67. | Pe3epBHbIii ypok. Pabora ¢ Tekcramu no Teme "TerioBsie 25.05
sIBJIICHUS "
68. | PesepBHbIii ypok. Pabora ¢ Tekcramu no Teme "[locTossHHBII 25.05
AICKTPUICCKUN TOK"
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NPOBEPSIEMOT0

pe3)

Ko .
A IIpoBepsiemble MpeIMeTHBIE Pe3yJIbLTATHI OCBOCHHSI OCHOBHOI

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

yJbTaTa

11

HCIIOJIb30BaTh IMMOHATHUA

1.2

pa3nnyaTh SBJICHHUS 10 ONMCAHUIO UX XapAaKTEPHBIX CBOKMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PUZNYECKOE SIBICHUE

1.3

pacmo3HaBaTh MPOSIBICHNE N3YUCHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKAIOIIIEM MHUPE,
B TOM 4HcIie (U3HUECKUE SIBJICHUS B IPUPOJIE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B yueOHYIO0, BBIICTSAThH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH) (PH3UIECKIX
SIBJICHUI

14

OIUCBIBATh U3yUCHHbIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCIIONIb3YS
¢bu3nvecKkre BEJIMYMHBI, IPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €MHULBI GU3NYECKUX BEIUYHH, HAXOAUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMYUHAMM,
CTPOUTH TPa(PUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUUNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GU3HUECKUE SIBICHUS U MPOLIECCHI, UCIONb3Ys
M3Yy4YEeHHbIE 3aKOHBI, IPU STOM J]aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCH M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyaIlMid TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH TPHUNHHO-
CJICACTBCHHELIC CBA3U, CTPOUTH O6’b}ICHeHI/I€ n3 1 — 2 Joruueckux maros ¢ IIOMOIIIBIO
1 — 2 u3y4yeHHBIX CBOMCTBA (PU3MUECKHUX SBICHHUM, PU3NUECKUX 3aKOHA WA
3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3aauu B 2 — 3 NeiCTBUSA, UCTIONB3YS 3aKOHBI U (HOPMYJIHI,
CBsI3bIBaIOLIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4H
3aMHChIBaTh KPaTKOE yCIOBUE, BBIABIATh HEOCTATOK JAHHBIX JUIsSl PEIICHUS 3aa4H,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE [Tl €€ peleHus], MPOBOIUThH PACUETHI
Y CpaBHHUBATh MOJyYCHHOE 3HAYCHHUE (PU3NUECKOIN BETMUHUHBI C U3BECTHBIMU
JAHHBIMHU

1.8

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOLTN (PU3NIECKUX
METO/OB, UCTIOJIb3Ys ONUCAHUE UCCIIEIOBAHMS, BBIJIESAThH IPOBEPSIEMOE
MIPEII0JIOKEHNE, OLIEHNBATh PABUIIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEJOBAHMS,
JIeJ1aTh BBIBOJIbI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBJICHUN WIIN (PU3UUECKUX CBOMCTB
Ten: GOopMYIUPOBATH IPOBEPsieMble IPEANONI0KEHUS, COOUPATh YCTAHOBKY U3
MPeJI0KEHHOT0 000PYI0BaHMUS, OMMCHIBATh X0 ONBbITa U (POPMYJIHUPOBATH BHIBOIBI

1.10

BBITIOJTHATH TIPSIMBIE U3MEPEHHS C UCTIOJIb30BAaHUEM aHATIOTOBBIX TPHUOOPOB U
JIaTYMKOB (PU3MUYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTAThl U3BMEPEHUH C yUETOM
3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH UCCIICOBAaHUE 3aBUCUMOCTH OJTHON (DM3UYECKOMN BEITMYUHBI OT IPYTOH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHU: INIAHUPOBATH MCCIIeI0BaHNE, COOUPATh
YCTAHOBKY Y BBITIOJIHATH H3MEPEHUS, CICAYs MPEAJIOKECHHOMY IJIaHy, GUKCUPOBATH
peByHBTaTBI HOHy‘IeHHOI\/'I 3aBUCHUMOCTH B BUIC Ta6JII/II_[ nu I‘pa(bI/IKOB, JeJIaTb BBIBOAbI
10 pe3yJIbTaTaM UCCIEIOBaHUS

1.12

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIMUMH: INIAHUPOBATh U3MEPEHHUS,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeIysl IPEI0KEHHOW HHCTPYKIINHU, U
BBIYHUCIIATh 3HAYECHUE BETUYNHBI

1.13

coOJTr01aTh MpaBUJia TEXHUKK 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM
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o0opyoBaHEM

1.14

XapaKTepu30BaTh MPUHIUIIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOUCTB C OMOPOM HA UX OMHUCAHUS, UCTIOIB3Ys 3HAHUS O CBOMCTBaX (PU3NUECKUX
SBJICHUI U HEOOXO0JMMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENIbHBIE TIPUOOPHI 10
CXE€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBIISITh CXEMbI DJIEKTPUYECKUX LENEH C
IIOCJIEI0BATEIbHBIM U IapPAJIJICIIbHBIM COEUHEHUEM DIIEMEHTOB, pa3jindasi yCIOBHbIE
0003HAYECHMSI IEMEHTOB JIEKTPUUYECKUX LieTei

1.16

MPUBOIUTH IPUMEPHI (HAXOAUTH HH(GOPMAITHIO O IIPUMEPaX) MPAKTHIECKOTO
HUCITOJIB30BaHUA (1)I/I3I/I‘IGCKI/IX 3HAHUH B HOBCGI[HGBHOﬁ KU3HU OJIA OGGCHG‘-IGHI/I}I
0€301acHOCTH MpU 0OpaIeHNH ¢ TPUOOpPaMU U TEXHUUYECKUMHU yCTPONCTBAMU,
COXpPaHCHUA 300POBbA U CO6JIIOI[GHI/I$I HOPM 35KOJIOTHYCCKOTO IOBCACHHUA B
OKpY>Kalollen cpee

1.17

OCYILLECTBIIATh MOUCK MH(POpMAIK (PU3NUECKOTO COAEpKaHus B ceTH MIHTepHeT, Ha
OCHOBC UMCIOIIIUXCA 3HAHUM U HYTéM CpaBHCHHUA NJOIIOJHUTCIBbHBIX HCTOYHHUKOB
BBLJIEJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUNBOM MIM MOXKET OBITh
HEJIOCTOBEPHOM

1.18

MCIOJIb30BaTh MPU BHIOJHEHUH YUeOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
TuTepaTypy GU3NYECKOro CoAep KaHUs, CIPABOYHBIC MaTepUalbl, peCypChl CETH
WuTepHer; BnaaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus
nH(OpMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U KPATKHE YCTHBIE COOOIIEeHNs, 00001as
UH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NIECKOTO CO/ICPKAHNUS, B TOM UHUCIIE
myOIMYHO MPEACTABIATh PE3YJIbTAaThl IPOSKTHOMN UM UCCIIEA0BATENBCKOM
AEATENbHOCTH, TIPH TOM I'PaMOTHO HCIIOJIb30BaTh H3Y4YCHHBIN MOHATHIHBIN armapar
Kypca pU3UKHU, COMPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUEH

1.20

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEOBAHUHN (PU3HMUECKUX MTPOIIECCOB
pacnpenensatb 00I3aHHOCTHU B TPYIINE B COOTBETCTBUU C ITOCTABICHHBIMH 33/1a4aMH,
CJICIUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUN U KOPPEKTUPOBATH €TI0, aIEKBATHO
OLICHUBATh COOCTBEHHBIH BKJIa/l B ACSITEIbHOCTD IPYIIIbl, BEICTpPAaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJACHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniath KOH(IUKTHI

Kon
pazneia

Kon

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
3JIeMEeHTA

TEIIIOBBIE ABJIEHUA

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHHUS
6.1 pemecrsa. Macca n pazMepsl MOeKyJ. OIBITBI, MOATBEPKIAIOIIUE
OCHOBHBIE IT0JI0KEHUSI MOJIEKYJISIPHOKMHETHYECKOM TEOPUU

6.2 Mogenn TBEPHOrO, KUAKOrO M razo00pasHOro COCTOSHHMM BELIECTBA.
Kpucrannnueckue u amopdHble Tena

6.3 OOBsicHeHHE CBOWCTB Ta3oB, JKUJIKOCTEH W TBEPIBIX TEI HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

6.4 CmauuBaHue u KalnuJIAPHBIC SABJICHUA

6.5 Temnooe paclIipeHHe U CxKaTHe

6.6 @ Temmeparypa. Cpsa3b TeMmIEpaTypbl CO CKOPOCTBIO  TEILUIOBOIO
JIBY)KEHUS YaCTHIL
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6.7 Buyrpennsas sueprus. CrnocoObl W3MEHEHMs BHYTPEHHEH SHEpPIUM:
Teruionepeaya u copepuieHne padoThl
6.8  Bugn TEIUIONEPEAUN: TEIIONPOBOAHOCT, KOHBEKIUS, U3Ty4EHHE
6.9 ' Komnuectso TemnorsL. VienpHas TEMI0EMKOCTb BeIECTBa
6.10  Tennoo6men n TemioBoe paBHOBecHe. Y paBHEHHE TEIIOBOTO OamaHca
6.11 IlnaBnenue M OTBEpACBAHWE KPUCTAIUIMYECKMX BELIECTB. Y AeNbHas
TEIUI0TA IJIABJICHUS
[MapoobpazoBanue u kouaeHcauus. Mcmapenue. Kumenue. Y nenbHas
6.12  remnora napooOpa3zoBaHusi. 3aBUCHUMOCTh TEMIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS
6.13  Braxnocts BO31yXa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs
6.15 IIpunmunsr pabotsl Temnoseix apurarenei KIIJI rennosoro apurarens.
TerioBble JBUTATENIN U 3aIIUTA OKPYKAIOIIEH CpPebl
6.16  3akon COXPAHEHHUS U IPEBPAIIECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX
[IpakTuueckue pabOTHI:
[TP/JIP OmnbiTel 1O OOHAPYXEHHMIO JEHUCTBHUSI CHUJI MOJICKYJISIPHOTO
IPUTSKEHUS.
[TP/JIP OmbITHI MO BBIPANMBAHUIO KPUCTAIJIOB MOBAPEHHOW COJIM WM
caxapa.
[TP/JIP OmnpiTel 1O HAOMIONEHUIO TEIUIOBOTO pPACIIMPEHUs] Ta30B,
JKUJIKOCTEN U TBEPIBIX TEIL.
[TP/JIP OnpeneneHue AaBieHUS BO3IyXa B OaJUIOHE IITTPHIIA.
[TP/JIP OmnbITH, AEMOHCTPHUPYIONINE 3aBUCHMOCTH JaBJICHHUS BO3IyXa
OT ero o0béMa 1 HarpeBaHMsI MU OXJIAXKACHHUS.
6.17 @ IIP/JIP IlpoBepka rumnoressl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUYECKOMN TpyOKE OT TeMIEpaTyphl.
[1IP/JIP HaGmtogeHue uU3MEHEHHMs BHYTPEHHEH »HEpPrUM Tena B
pe3ynbTare Terionepeaadn u paboThl BHEIIHUX CUJI.
[IP/JIP WccnenoBanue SBICHHS TEIJIOOOMEHA TMPU CMEIIMBAHUHU
XOJIOJTHOW U TOPSTYEH BOJIBI.
[TP/JIP OmpeneneHue KOJIWYECTBA TEIUIOTHI, MMOJyYEHHOTO BOJOW MPH
TEII000MEeHe C HarpeThIM METAJUIMYECKUM IIUIHHIPOM.
[TP/JIP Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.
[TP/JIP UccnemoBanue mpoiiecca UCIapeHus.
[TP/JIP Ompenenenue OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa.
[TP/JIP OnpeneneHue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.
®usnueckue SBICHHUS B NPUPOJE: IOBEPXHOCTHOE HATSIKEHUE U
6.18 KalMJUISAPHLIE SABICHUS B IPUPOJE, KPUCTAIUILI B IIPUPOJE, U3ILyUCHUE
Connia, 3amep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHEra.
TexHuyeckue yCTpPONCTBA: KalWJUIAPbl, HPUMEPHl HCIOJIb30BAHUS
6.19 KpHCTaJIOB, XMIKOCTHBIA TEPMOMETP, JATYMK TEMIIEPATYpPhI, TEPMOC,

CUCTEMa OTOIUIEHHsS JIOMOB, THUIPOMETPBI, IICUXPOMETp, IapoBas
TypOMHa, IBUTaTElb BHYTPEHHETO CTOPaHMSL.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA
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7.1

DnekTpusanusd Teil. [[Ba poaa 3MeKTpUUECKUX 3apsi0B

B3anmoneiictBue 3apsikeHHBIX Ten. 3akoH KylioHa (3aBHCHMOCTH CHIIBI

7.2 psaumoneiicteus 3apsHDKEHHBIX T€J OT BEJIMYMHBI 3apsiIoB U PACCTOSHUS
MEXK]Ty TEeJIaMH )
Onektpuyueckoe mosie.  HanpsE€HHOCTh  JIEKTPUYECKOrO  IOJIS.

7.3 [MpuHIMI Cyneprmo3uiuy AIIEKTPUUYECKUX TMOJed (Ha KauyeCTBEHHOM
YPOBHE)

7.4 | Hocurenu >1neKTpUYECKMX 3apsAn0B. OJIEMEHTApHBLIA DJIEKTPUYECKUN
3apsia. Ctpoenue atoma. [IpOBOAHUKY U JUAIIEKTPUKHU

7.5 3akon COXpaHEHUs AJIEKTPUUYECKOTO 3apsia

7.6 | OJIEKTPUYECKHH TOK. YCJIOBHs CYLIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
HcTouHMKH MOCTOSHHOTO TOKA

7.7 | JeHcTBUsA DIEKTPUIECKOrO TOKA (TEIIOBOE, XMMUYECKOE, MATHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSX U ra3ax

7.8 Onexrpuueckas nemnb. Cuia Toka. JNeKTPUUYECKOE HaIIPSHKEHNE

7.9 ConpoTHBieHNE IPOBOJHUKA. Y IEIbHOE CONTPOTUBIICHHE BEIIECTBA

7.10 | 3akom Oma JUTSl y4acTKa e

711 Mocnenosarensuoe u napajuieIbHOE COEJUHEHNE TPOBOIHUKOB

7112 pagoran MOIIHOCTD 3JIEKTPUYECKOro Toka. 3akoH /oy — Jlenua

7.13 = O7eKTpHYECKHE LENH U NOTPEOUTENHN >JIEKTPHYECKOH SHEPIHHU B OBITY.
KopoTkoe 3ambikaHue

7.14 " MocrosHuble MarHuTHL. B3anMOEICTBIE IOCTOSHHBIX MATHATOB

7.15 Marnutnoe none. MaruutHoe nose 3eMIIM U €r0 3HaY€HHUE ULl XKU3HH
Ha 3emiie

7.16 @ OmeiT Opcrena. MaruutHoe mose >JIeKTpuYeckoro Toka. Ilpumenenue
AJIEKTPOMATHUTOB B TEXHUKE
[eiictBue ~ MarHMTHOrO  MOJS  HA  IHPOBOJHUK C  TOKOM.

r.17 DNEeKTPOABUTATEIb MTOCTOSIHHOTO TOKA. Hcnonws3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Ombiter ®apanes. SIBjenue 31€KTPOMArHUTHOM MHAYKIMU. IIpaBuio
Jlenna

719 = Onexrporeneparop. CnocoObl MONy4eHHSI DIEKTPUYECKOH DHEPrHH.
DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUU
[IpakTrueckue pabOTHI:
OneITel MO HAOMIONEHUIO DJIIEKTPU3ALUU T WHAYKIHEH W TpH
CONPHUKOCHOBEHUHU.
HccnenoBanue NEUCTBUS DIEKTPUYECKOrO IIOJIA HA INPOBOAHUKHA U
JUIEKTPUKH.

7.20

COopka u mpoBepka paboThl IEKTPUIECKOM LEMH MOCTOSTHHOTO TOKA.
W3mepeHue u peryiupoBaHHUe CUIIbI TOKA.

W3mepenue u perynupoBaHue HAIPSKEHMUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UIYILIETO Yepe3 Pe3ucTop, oT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTODE.

OnbiThI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTh ANEKTPUYECKOTO
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COINPOTUBIIEHUSI NIPOBOJHMKA OT €ro JUIMHBI, IUIOAAHM IONEPEYHOrO
CCYCHHUs U MaTepuaa.

IIpoBepka mpaBuiia CIIOKEHUS HANPSKEHUM IIPU I10CIIEL0BAaTEIbHOM
COCIMHEHUH [IByX Pe3UCTOpOB. [IpoBepka mpaBuiia sl CHIIBI TOKA IIPH
napajjielb-HOM —COCJUHEHUH pe3uctopoB. OmpeneneHue pabOTHI
JNEKTPUYECKOTO TOKa, HAYyIEro uepe3 pesucrop. OmnpenencHue
MOIIIHOCTA  DJIEKTPUYECKOIO TOKA, BBIAEISEMOM Ha PE3UCTOPE.
HccnenoBanye 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HanpspkeHus: Ha Heil. Onpenenenune KIIJI narpesarens. VMccnenosanue
MarHMUTHOTO B3aWMOJEHCTBHSA IOCTOSIHHBIX MAarHuToB. M3ydeHue
MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB IMpPHU UX OOBEIUHEHUU H
paznenenuu. HccnmemoBaHue MAEHMCTBHS DJIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTpesKy. OIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI
B3aMMOJCHCTBUS KAaTyLIKM C TOKOM M MAariMra OT CHJIbl TOKa WU
HaIpaBJIEHUs TOKa B KaTyuike. M3ydueHue NeHCTBUS MarHUTHOIO IOJIS
Ha TPOBOJAHMK C TOKOM. KOHCTpynpoBaHue M H3ydeHHE DPAOOTHI
JIEKTPOABUIATEIIS. N3mepenue KIIJ JJIEKTPOABUTaTEIbHOMN
yCTaHOBKHM. ONBITBI 10 HCCIEIOBAaHUIO SIBICHHS DJIEKTPOMAarHUTHOU
MHAYKIMH: HCCIIEIOBAaHUE W3MEHEHMM 3HAu€HUs M HaIlpaBJICHUS
MHAYKIIMOHHOTO TOKa

Ouznyeckue SABIECHUS B MPHUPOJAE: DIEKTPUUECKHE SBJICHHUS B
721 @ aTMocdepe, >JIEKTPHUYECTBO >KUBBIX OPraHM3MOB, MArHUTHOE IIOJIE
3emutn, Apeiid MoIr0COB, pOJIb MAarHUTHOTO TOJIS IJIs )KM3HU Ha 3eMIle,
MOJISIPHOC CUSHUC

TexHuueckue yCTPOWCTBA: 3JEKTPOCKOI, aMIIEPMETpP, BOJIBTMETD,
peocTaT, CYETYMK ODJIEKTPHUCCKOH HHEPTHH, 3IIEKTPOOCBETUTEIHHBIC
7.22 npudopHl, HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpumepsl),
IIEKTPUYECKUE TMPEIOXPAHUTEH, DICKTPOMArHHUT, 3JICKTPOABHUIATENb
HOCTOSIHHOTO TOKa, TeHEPATOp MOCTOSHHOTO TOKA

ITPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBAHMA K NPEeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHA
NMPOBEPAEMOro0 OCBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOIO 00111er0
TpeOoBaHusl o0pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue ponau GU3MKK B HAYYHOM KapTHHE MHPa; CHOPMUPOBAHHOCTh 0a30BBIX
MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M W II03HABAEMOCTH SABJIEHUWA MPUPOJIBI, O POJIU
SKCTIEpUMEHTa B (PU3HUKE, O CUCTEMOOOpa3yroiel poin PU3UKU B Pa3BUTHUU €CTECTBEHHBIX
1  Hayk, TEXHMKH U TE€XHOJIOTHH, 00 3BOMIOLUHN (U3NYECKUX 3HAHUN U MX POJIM B LIETOCTHON
€CTECTBEHHOHAYYHOM KapTUHE MUPa, O BKJIaJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUPA, Pa3BUTHE TEXHUKH H
TEXHOJIOTHI1

3HaHUsA O BUAAX MaTepuH (BEIIECTBO W TOJIC), O IBWIKEHWM KaK CIOCOOE CYIEeCTBOBAHHS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU CTPOCHHSI BEUIECTBA, O (PU3UUECKON CYITHOCTH
SIBIICHUH TIPUPOJIBI (MEXaHWYECKUX, TEIJIOBBIX, 3JICKTPOMArHUTHBIX M KBAaHTOBBIX); YMCHHUE
2 pa3)11/1anb SIBJICHUS 110 OIIMCAHUIO HUX xapaKTepHHx CBOﬁCTB U Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIONIMX JaHHOE (U3WYECKOE SIBJICHHWE;, YMCHHE pacliOo3HaBaTh IPOSIBICHUE
I/I3y‘-I€HHbIX (bI/IBI/I‘IeCKI/IX }IBHGHI/Iﬁ B Opr)KaIOH_IeM MI/Ipe, BBIACTIAA HUX CYH_IGCTBGHHBIG
CBOMCTBa (ITPU3HAKH)
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Brnagenne ocHOBaMH TOHATHWHOTO amnmaparta W CHMBOJIMYECKOTO s3bIKa (H3UKH U
UCIIOJIb30BAaHUE WX JJISl pelleHusl yueOHBIX 3aJad; YMEHUE XapaKTephu30BaTh CBOMCTBa Tell,
dbusznyecKue SBICHHSI U MPOLIECCHI, UCTIONB3Ys (YHIaMEHTAIBHBIE i SMITUPHUECKUE 3aKOHBI

VYMeHHe OIMCHIBaTh HN3YUCHHBIC CBOICTBA Tel H (bmnqecxne SABJICHUS, HWCIOJIb3YAd
(bPISI/I‘IeCKI/Ie BCIIMYHUHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOTO TIIO3HAHUA C Y4YETOM COOJIIOJIEHUS MpPaBHII
0e301acHOro Tpy/aa: HabMoAeHne (PU3NIECKUX SIBICHHIMA:

YMEHHE CaMOCTOSTEIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa
O60py,Z[OBaHI/I$I M0 HMHCTPYKIHWH, ONMUCHLIBATH XOJ OIbITa U 3allMChIBATL €TI0 PC3YJIbTATHI,
(dbopMyIHpOBaTh BHIBOJIBI;

MMPOBCACHUC NIPAMBIX U KOCBCHHBIX I/IBMepeHHﬁ (I)I/I3I/I‘-I€CKI/IX BCJIIMYMH: YMCHUC IIJIAHUPOBATH
U3MEPEHUS, CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAbHYIO YCTAHOBKY MO WHCTPYKLHH,
BBIYUCIIATH 3HAUCHUC BCIWYHMHBI W aAHAJIU3UPOBATH IIOJYUCHHBIC PE3YJIbTAThlI C y‘-IéTOM
3aJIJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;

IMPOBCACHUC HCCIIOKHBIX SKCIICPHUMCHTAJIbHBIX HCCHGHOBaHHﬁ; CaMOCTOATCIIbHO C06HpaTB
9KCIIEPUMEHTANIbHYIO YCTAaHOBKY M MPOBOJUTH UCCIIEIOBAHUE 110 MHCTPYKIUH, PEACTABIATh
MOJIyYCHHbIE 3aBUCUMOCTH (DM3MYECKHX BEMYMH B BHUJE TAOMUI] U Tpa(UKOB, YUUTHIBATDH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHUS

[TornMaHue XapakTepHBIX CBOWCTB (PU3MYECKUX MoJIeiel (MaTepraibHasi TouKa, abCOTIOTHO
TBép,Z[OG TCJI0, MOJCIN CTPOCHUA T'a30B, )I(HZ[KOCTGﬁ )41 TBépI[BIX TCJI, TJIaHCTapHasA MOJCJIb
aToMa, HYKJIOHHas MOJEJIb aTOMHOTO Sipa) W yMEHHE TPUMEHSTh WX Uil OOBSICHEHHS
(U3UUECKUX MTPOLIECCOB

YMenue oOBSACHATh (U3NYECKUE MPOIECCHl M CBOWCTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MNPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISATH MPUYMHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHUE C OMOPOIl HAa N3yUYEHHbIE CBOKWCTBA (PU3MUECKHIX
SIBJICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMenue pemarh pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHWIi), HCIONB3YyS 3aKOHBI U
dbopMyIbl, cBA3bIBalOIIME (DU3MUECKHE BEIUYMHBI, B YaCTHOCTH, 3aIHCBIBATH KpaTKOE
YCIIOBUE 3a/Iay¥, BBISBIATH HEIOCTAIONIUE JlaHHBIC, BBIOMPATH 3aKOHBI W (POPMYIIBI,
HeoOXouMbIe JJisl €€ pellleHus], UCIIO0Ib30BaTh CIIPABOYHBIE JaHHbIE, TPOBOAUTH PAcU&Thl U
OIICHUBATh PEATUCTUYHOCTh TOJNYYEHHOTO 3HAYCHHUS (PU3UYECKOW BEIUYUHBI, YMEHUE
OTIPEEIIATh PA3MEPHOCTh (PU3NYECKON BETMUMHBI, TOJIYYEHHOH MPU PEeLICHUH 331a91

YMeHue xapakTepu3oBaTh NPUHIUIBI JCUCTBUS TEXHUYECKUX YCTPOWCTB, B TOM 4YHUCIIE
OBITOBBIX MPUOOPOB, W TMPOMBIIUICHHBIX TEXHOJIIOTUYECKUX MPOIECCOB MO UX OIHCAHUIO,
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (HU3MUECKHX SBICHUI M HeoOXoauMble (GuU3NYECKue
3aKOHOMEPHOCTH

10

VYMeHHne HCIIOIb30BaTh 3HAHUSA O (1)I/I3I/I‘-IGCKI/IX SABJICHUAX B HOBCGI[HCBHOﬁ KU3HU [OJIA
obecrieueHnst 0€30MAaCHOCTH TPHU OOpalIeHWH C OBITOBBIMH MPUOOPAMU M TEXHUUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3[IOPOBBSI M COOJIOACHHSI HOPM KOJOTUYECKOTO TMOBEACHUS B
OKpY’Kaloliel cpene; MOHMMaHUE HEOOXOIUMOCTH TPUMEHEHHS TOCTHIKCHUH (U3HKH |
TEXHOJIOTMH IS PAlMOHAIIBHOIO IIPUPOIONOJIB30BAHUS

11

OnbIT MouCKa, Mpeodpa3oBaHus U MPEACTABICHUS HHPOPMALUU PU3UIECKOTO CONEPKAHUS C
UCTIONIb30BaHUEM HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI; yMEHHE OIICHUBATh
JIOCTOBEPHOCTh ~ TOJYYEHHOW MH(OpMAIlMM Ha OCHOBE HMEIOIIUXCA 3HAHUH U
JIONOJTHUTEIBHBIX NCTOYHUKOB; YMEHUE MCIOIB30BaTh MPU BBHINOJIHEHUN YYEOHBIX 3aTaHUM
HAYYHO-TIONYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJIEp>KaHMs, CIPAaBOYHBIE MaTEpUalbl,
pecypcsl cetn MHTepHET; BiageHne 6a30BBIMU HaBBIKAMU NMPe0Opa3oBaHMs WH(POPMAIIH H3
OJTHOW 3HAKOBOHM CHCTEMBI B JIPYI'Yl0; YMEHHE CO37aBaTb COOCTBEHHBIC MUCHMEHHBIC H
YCTHBIE COOOIIEHNUS HA OCHOBE WH(POPMAIMH M3 HECKOIBKIX HCTOYHHUKOB
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INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 MEXAHMWYECKHUE ABJIEHUA
11 Mexannueckoe nBwxkeHue. MarepuanbHas Touka. CuctemMa  oTcuéra.
' OTHOCUTENBHOCTD JIBHXKCHHUSI
12 PaBHomepHOe 1 HepaBHOMepHOE nBHXKeHHE. Cpennsisi ckopocTb. Dopmyna st
' BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMepHOE NPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejia OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
1.3 X1) =Xy +0f
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, IMPOEKIUN
NepeMeNIeHus, IyTH, KOOPAUHATHI TP PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Clly4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEWMHOTO JIBH>KEHHUS:
2
Sl =v, * i+ * =
<
@opMyibl I MPOEKLUUH MEPEMEIIECHUs, MPOEKIMH CKOPOCTH M MNPOEKIIMH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =Up, T4, 1,
a.(t)=canst,
U:.‘f‘- - Ul.'rL =2£T_TS_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH IS TPOSKIHUHU YCKOPEHHsSI, TPOEKIIUU
CKOPOCTH, NPOEKIUU [EPEMELIECHUs, KOOPAMWHATHI IPU PAaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBH>KEHHH
CBobonHoe mageHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
BEpPTUKANU (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHH ISl TPOEKUUH YCKOPEHHS,
MPOEKIIMH CKOPOCTH M KOOPAMHATHI TMpU CBOOOAHOM TMAJACHUM Tela IO
BEPTUKAIIU
CKopoCTh PaBHOMEPHOIO JBUKEHUSI Teja MO OKpyKHOCTU. Hampasienue
CKOPOCTH.
®opmyna sl BBIUUCICHUS CKOPOCTU YEpPEe3 PaauyC OKPYKHOCTU U TEPUOL
oOpareHus:
1.6
v = inR
T

LentpoctpemutenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO
yckopenus. @opmyra J171sl BBIYUCIIEHUS YCKOPEHUSI:
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R
®opmyiia, CBA3BIBAIONIAS IEPUO/ U YACTOTY OOpAICHUS:
v = 1
T

1.7

Macca. I1notHocts Bemecta. Popmyia A BBIYUCICHUS ITIOTHOCTH:
_m
V

1.8

Cwia — BekTopHas ¢puzuveckas BeanunHa. CIoKeHHe CHIT

1.9

SIBnenune unepuuu. IlepBriit 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUSI TeJlla U BEKTOpa CUJIbL, JEHCTBYIOLIEH Ha
TEJ0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HproToHa:

Fy y=-F_,

1.12

TpeHI/Ie IMMOKOs U TPCHUC CKOJILXKCHUS. CDopMyJIa AJI BBIYUCIICHUA MOAYJISL CHIIbL
TPEHUS CKOJILXKCHUA:

FTP:M-N

1.13

Hedbopmarnuss tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:

My - 114
F=G.-—L1_2

I'E
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.

dopmyia a7 BBIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHast GuU3NUYECcKas BETHUHHA.
D=mi

Nmnynsc cucremsl tein. M3menenue umiynbca. MIMmyiibe cuiel

1.16

3aKkoH COXpaHCHHUA UMITYJIbCA OJIA 3aMKHYTOI>'I CHUCTEMBI TCII:
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=y +m, U, =const

PeakTnBHOE NBIKEHUE

Mexannueckasi pabota. @opmyiia asisi BEIYUCICHUS paOOThI CUJIBL:

A=Fsoosu
Mexannueckass MOIITHOCTE:
1.17 {
N==
r
Kunernyeckas u noteHiuanbHas sHeprusi. @opmyiia 171 BEIYUCICHUS
KUHETUYECKON IHEPTUU:
J'HUE
E =——
2
118 Teopema o0 kuHeTHYECKOM 3HEPTUH. DopMyia ISl BBIYUCIECHUS TOTEHIUATBHON
' SHEPIUH TelIa, TIOAHATOrO
HaJ 3eMIIEN:
E,=mgh
MexaHuveckasi SHEpPIus:
E=E;+E »
1.19 .
3aKoH coXpaHEeHHs] MeXaHU4ecKol sHeprun. Gopmynia ajs 3aKOHA COXpaHEHUs
MEXaHUYECKOM 3HEPTruu B OTCYTCTBHUE CHII TpeHusi: E = const.
[TpeBparenre MexaHMUYECKON YHEPTUH MTPU HATTUYUU CUJIbI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20 . .
[ToxaBuxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ[ mpocThix MexaHU3MOB,
n= Aummna.a
A—a&rpaqe:ﬂzﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyna a5l BBIYUCICHUSI TaBJIeHUs TBEPIOTO Tena:
_F
Pes
191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.
' I'mapocraTuyeckoe naBieHre BHYTPU KUIAKOCTH.
@opmynia 175 BBIYUCICHUS TaBICHUS BHYTPH KUAKOCTHU:
P=pgh+Dxm,
1.22 3akoH Ilackains. ['uapaBinudeckuii mpecc
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1.23

3akoH Apxumena. Popmyna s ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIH Ta3:

Ycnosue niaBanus Tena. [InaBanme CYZAO0B 1 BO3QYXOILIABAHUC

1.24

Mexanuueckue KosnebaHus. AMIUIMTYA, NEpUOJ W 4YacToTa KoJjeOaHWil.
®dopmyria, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHU:

1.25

Marematnuueckuil ¥ TNpPYXKUHHBIM MasTHUKY. [IpeBpamienue sHeprum Ipu
K0J1e0aTENbHOM JIBUKEHUU

1.26

3aryxaromue Kojaebanus. BeinykeHHbie kKonebanus. Pezonanc

1.27

Mexanundeckue BOJHBI. [IpoAosibHBIE M MOINEpEYHbIE BOJHBL. [[MHa BOJHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:

L=uv-T

1.28

3Byk. I'poMKkocTh U BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'DaHUIIE
IByX cpell. MH(dpa3Byk u yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXMMENOBOM CHIIBI, KECTKOCTH
OPYXUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHIIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHHS OpyCcKa MO HAKIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHuUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
Kosie0aHul MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YIPYTOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPpy3a C MOMOIIBIO MOJABHKHOTO
Ooxa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHOM
YaCTH TeJla U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MAacChl Te€Ja; CUJIbI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJIbHOTO JaBJIEHUS U OT
poia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs: Opycka OT yrja HakJIOHa HalpaBIISIOIIEH;
nepuoa (4acToThl) KouieOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHuM MPY>KUHHOTO MAasTHUKAa OT MAacChl Irpy3a U KECTKOCTH MPY>KUHBI;
HCCJICIOBAHNE HE3aBHCHUMOCTH TIEpPHOJa KOJICOAHW HUTSHOTO MAasTHHUKA OT
Macchl rpysa. [IpoBepka ycnoBusi paBHOBecHUs pplyara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOLE U
TEXHUKE, TPUINBBI W OTJUBBI, JBIKeHUE IUIaHET COJHEYHOW CHUCTEMBI,
PEaKTUBHOE BM)KCHHUE JKUBBIX OPraHU3MOB, PblYard B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJIECHUsS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHIpUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICECHUE, CEUCMUYECKUE BOJIHBI, IlyHAMU, X0

1.31

Texnuueckue ycmpoticmea: CUUJOMETP, NAaTYUKHU TOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, NWHAMOMETp, TMOJIIUIHUKH, PAKEeThl, pblYar, MOJBWKHBIA U
HETOJIBIKHBINA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOILAlOIIUECs] COCYAbl, YCTPOMCTBO BOAOMPOBOJAA, THAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

23




TEIUIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOECHUS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucramnnyeckue u amopdHbie Tena

29 JlBukenne dactuil BemiectBa. CBsS3b  CKOPOCTH  JBHKCHHMSI YacTHIl C
TeMIiepatypoi. bpoyHoBckoe nBmkenue, tuddys3us

2.3 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS

24 TennoBoe pacIIMPEHNUE U CKATHE

2.5 TenoBoe paBHOBECHE

26 BHyTpeHHHjI sHeprusi. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS
BHYTpPEHHEH YHEPTUU

2.7 Buipl Temionepeaaun: TeIIONPOBOIHOCTh, KOHBEKITHS, N3TyUYCHHE
HarpeBanue wu oxnaxnaenue T1ein. KoauuecTBO  TEIJIOTHI. Y enbHAas
TEIIOEMKOCTb:

2.8 O=cm(t,—t,)
3aK0H COXpaHEHHUs SHEPTrUU B TEIUIOBBIX MpoOIeccax. YPaBHEHHE TEIJIOBOTO
OajaHca:

29 Q1+Q2 +...:D
Ucnapenne u koHaeHcanus. VM3MeHeHWE BHYTPEHHEH SHEPruM B MpOLEcce

210 UCnapeHuss W KOoHAeHcaluu. KumeHue IKUIKOCTH. YJelbHas TeIuioTa
napoo6OpazoBanus: L = Q/m

2.11 BnaxxHocTs Bo3iyxa
[InaBnenue wu kpucraymmsanus. l3MeHeHHe BHYTPEHHEH JHEPruu IpuU
MJIaBJICHUU U KPUCTAIUIM3AIMH. Y IeJIbHAS TeIUIOTA TUIaBJICHUS :

2.12 @

& m

BHyTpeHHsIsI SHepTUs CrOpaHusl TOIUIHBA. Y JIeNIbHAs TEIUIOTa CTOPaHUs TOTLIIUBA!

2.13 g=Q/m

2.14 [Tpuntumne! padoTs! TemnoBsix asurarenei. KI1J[ TemmoBoro asurarens
Ilpaxmuueckue pabomol
H3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO IUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypbl (PUKCHUPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HArpeThlii IWIMHIP;, KOJIMYECTBA TEIUIOTHI,

2.15 OT/JIAaHHOTO HAarpeThIM IWJIWHIPOM, TOCJIC OIYCKAaHHS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTEIHHOW BIAXKHOCTH BO3AYyXa; VYACTBHOW TETIOTHI
MJIaBjieHUs1 Jbaa. lcciaemoBaHWe WM3MEHEHHsSI TEMIIepaTypbl BOABI  TIPHU
Pa3IUYHBIX YCIOBHSIX; SBICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H
ropsiue BOJBI; MpoIiecca CIapeHHs
Qusuueckue sA61eHUL 8 Npupooe. TIOBEPXHOCTHOE HATIKCHHE W KallWJUISIPHBIC

2.16 SIBIICHUS B MPUPOJE, KPUCTALIBI B Mpupoje, uanydenue CoHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

24




Texnuueckue ycmpoticmea: KanWUISAPbl, IPUMEPHI UCTIOIB30BAHUS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOILICHUS

2.17
JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, NBUTATENlb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE SABJIEHUA
3.1 DnekTpusaius Ten. /[Ba Buma d3IeKTPUIECKUX 3apsia0B
3.2 B3anMozeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 Onexktpuueckoe mnone. Hanpskx€HHOCTh anekTpudyeckoro mnois. I[IpuHuun
' CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIS Ha
' ayieKTpudecKue 3apsiabl. [[pOBOIHUKHN U TUANIEKTPUKH
[TocTosiHHBIN AnekTpruyecKkuil TOK. JlelcTBUA AeKTpudeckoro Toka. Cuia Toka.
3.6 Hampsixenue.
I=qg/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUUIECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ais ydactka anektpudeckon nemu: | = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:
L =1, U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+I;R=2.
“ “~ 2
CMmenianHble COETUHEHHS POBOIHUKOB
310 PaboTa u MmomHOCTE A5ekTprueckoro Toka. A = Ult, P = Ul
3axoH xoyns — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
' MarHUTHON MHIYKIIUU
313 MaruutHoe 10J€ IOCTOSTHHOTO MarHuta. B3aumMoaeicTBHE MOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO MOJIs1 HA MPOBOJHUK C TOKOM
3.15 Omnbiter @apazes. SIBnenue saeKTpoMarauTHON HHAYKIWU. [IpaBumo Jlenma
Ipaxmuueckue pabomul
W3mepenue  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.
316 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpPsDKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U
YAETBHOTO CONPOTUBIICHHUS.

[IpoBepka mpaBuia Juisi 3JEKTPUUYECKOTO HAMPSKEHUSI TPH MOCIEI0BATEIbHOM
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COCIMHEHUHU TMPOBOJHMKOB; MpaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH
napauieIbHOM COEIMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupoode: SIEKTPUUECKHE SBJIEHHUS B aTrMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HHU Ha 3emiie, MOJISIPHOE CUSIHHE
Texnuyeckue ycmpoticmeéa: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  IJIEKTPOOCBETUTENBHBIE  MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJIEKTPUUYECKUE
NPEIOXPAaHUTEIH, DJIEKTPOMArHUT, OSJEKTPOABUraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHEIL. [1Ikana 351eKTpoMarHuTHRIX BOJTH

3.20 JlyuaeBast moniens cBeta. [IpsiMoMHEITHOE pacipocTpaHEHHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

3.04 JInnza. Xox nydeir B nuH3e. POKycHOE paccTosiHUE JOUH3BL. OnTHuYecKas cuiia
mun3el: D = 1/F

3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsl
IIpaxmuueckue pabomoi
[TIP/JIP W3MepeHue ONTHYECKOW CHJIBI COOMpArOIIEH JIMH3BI, (POKYCHOTO
paccTosiHus COOMpAIOIIeH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETa U
M300pakeHHs, KOTJa MpEAMET PaACIoIOKEH B JIBOWHOM (OKyce), TOKa3aTels

3.26 IIPEJIOMJICHUS CTEKIIA.
[TP/JIP WccnemoBaHue CBOWCTBA HM300paKEHUS, MOJYYEHHOTO C TIOMOIIBIO
coOMparonield JIMH3bI; W3MEHEHHsI (POKYCHOTO PACCTOSHUS JIByX CIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTJia MPEJOMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
TPaHUIIE «BO3JYyX — CTEKIIO»

327 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, nBera Teu,
ONTHYECKHE sIBJICHUs B aTMOoc(epe (11BeT Heba, pedpakitus, pagyra, MUPax)

308 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

41 PagnoaktuBHOCTh. Anb(a-, Oeta-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-
pacnana

4.2 OmnbiTel Pe3epdopna o paccesanio anbha-yactuil. [nanerapHas Moaelb aToMa

4.3 Cocras aromHoro spa. M3oronst

4.4 [Iepuon nonypacnaza aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJdOaKTUBHOE W3IyYCHHE MPHUPOAHBIX MHHEPAJIOB,
JieicTBUE paJIMOaKTUBHBIX M3TYYSHUN Ha OpTaHU3M YeJIOBEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, UHIUBUIYaIbHBINA J03UMETpP, Kamepa

Bunbcona, sinepHas sHepreTuka
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