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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsI COCTABJICHA Ha
OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOM
oOpasoBarenbHON mporpammebl, mpeactaBieHHbx B ®I'OC OO0, a Takke ¢ y4éToM
denepanbHON paboueit mporpaMMbl BocnuTaHus 1 KoHIenuu mpenogaBadus yaeOHOTO
npeaMera «DPu3uKay.

Copepxxanne  mporpamMmbl 10 (U3MKE  HampaBleHO Ha  (QopMHUpOBaHUE
€CTECTBEHHOHAYYHON TPAaMOTHOCTHA OOYYArONIUXCSl M OPTaHU3AIUI0 U3YdeHUsT (HU3UKN Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme no gpusuke yduThIBatOTCS BO3MOKHOCTH Y4E€OHOTO
npeamera B peanuzanuu Tpebopanuit ®I'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM H
METalpe/IMETHBIM ~ pe3yjbTaTaM  OOy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YY€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00OIIIEr0 00pa30BaHUsI.

[Iporpamma 1o gu3rke ycTaHaBIMBAET pacupeesieHne yueOHOro MaTepuaia no rojaam
o0ydeHus (1o KjaccaM), MpeiaraeT MPUMEPHYIO IMOCIEI0BAaTEIbHOCTh U3YUYEHUSI TEM,
OCHOBaHHYIO Ha JIOTMKE pAa3BUTHSA MPEIMETHOIO COJIEpPkKAaHUS M Y4ETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIMXCA.

duznuka SBISETCS CUCTEMOOOPA3YIOMUM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (M3MYECKHUE 3aKOHBI Jie)KaT B OCHOBE TMPOIECCOB W SBJICHMUIA,
U3y4aeMbIX XUMUEH, OMOJIOTHel, aCTpOHOMUEN U (PU3NYecKo reorpadueii, BHOCUT BKJIA[]
B €CTECTBEHHOHAYYHYIO KAapTUHY MHpA, MPEJOCTABISIET HauOoJee SCHbIE O00pa3iibl
OPUMEHEHUS HAYYHOIO METOJA IMO3HAHMS, TO €CTh CIOC0o0a MOIMYYEHHUs JOCTOBEPHBIX
3HAHUM O MUDE.

Opna U3 TIIaBHBIX 33724 (Pr3nyeckoro o0pa3oBaHus B CTPYKType 00IIero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOW T'PAMOTHOCTHM M HHTEpEca K HayKe y
o0ydJaronmxcs.

N3yuenne ¢us3nkn Ha 0a30BOM ypOBHE WPEANOjaraeT OBJIAJICHUE CICAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSICHSTH SIBJICHUS;

® OILEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPHpPETUPOBATh JaHHbIE M MCIOJIB30BaTh HAy4YHBIC JOKa3aTelbCTBA IS
MOJTyYEHHUsI BHIBOJIOB.

Lenu n3yueHus (U3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs ONMpE/eSiCHbI B
Konnenmmuu mnpenomaBanuss ydeOHoro mnpeamera «Ddusmka» B 00pa3oBaTEIbHBIX
opranm3anusix Poccuiickoii @enepaliuy, peann3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIE
porpamMMsbl, yTBEpKAEHHOM pemeHnneM Komternnm MuHUCTEpCTBA MNPOCBELIEHUS
Poccutickoit ®enepanuu (mpotokon ot 3 nekabps 2019 r. Ne [TK4sH).

Heau uzyyenus: pusvMKu:



e rpuoOpeTeHrue HHTEepeca M CTPEMJICHHS OOYYaloIIMXCS K HAyYHOMY H3Yy4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHEC TMPEACTABICHUN O HAy4YHOM METOJe TMO3HaHUA U (POopMHpOBaHHE
UCCIIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME Hay4HOrO MHUPOBO33PEHUSI KaK pe3yJibTara HW3Y4YCHHUS OCHOB
CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

¢ (opmMupoBaHHE IPEACTABICHUN O POIU (PU3UKH IS PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHUH;

® pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCHoHATBHON
NEeSATEIbHOCTH, CBSI3aHHOW € (PU3MKOM, MOATOTOBKA K JaJbHEHIIEeMYy OOYYEHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTikeHrue 3THX Iefied MporpaMMbl MO (PU3KMKE HAa YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs 00ECTIEUNBACTCS PEUICHUEM CIICIYIOMMNX 3a/1a4:

e mpuoOpeTeHne 3HAHUW O JMCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e puoOpeTeHne YMEHH ONUChIBaTh U OOBACHATH (DU3UUECKUE SBIECHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEUINX PACUYETHBIX 3a7a4 C HMCIOJIb30BAaHUEM
bu3HYEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

® pa3BUTHEC YMCHHMHA HAOIIOAaTh TPUPOJHBIC SBICHWUS W BBITOJHATH OIBITHI,
nabopaTopHble pabOThl M OKCHEPUMEHTAIbHBIC WCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEITLHBIX TPUOOPOB;

® OCBOEHHUE MPUEMOB pabOTHl ¢ MH(DOpMaIUel PU3NUECKOTO COJIepPKaHUs, BKIIOYas
uH(OPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3UKH, AaHATIU3 U KPUTHUECKOE OIICHUBAHUE
uHdopmaIuy;

® 3HAKOMCTBO cO cdepaMu TPOPECCUOHATBLHON JESITEIBHOCTH, CBSI3aHHBIMH C
(bU3UKOH, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUAX (PU3NUSCKON
HayKHU.

Ha uzyudenue ¢pusuku (0a30BbIil ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIIEro 00Opa3oBaHUs
OTBOJIUTCS B 8 KJiacce — 68 4acoB (2 yaca B HEJIEITI0).



COJEP/KAHHUE OBYUEHUA

Pa3nea 1. TenjioBbIe ABJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU CTPOCHHUS BEIIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJd. OIBITHI, MOATBEPKAAIOIINE OCHOBHBIC
MIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenn TBEpAOro, KUAKOIO M Ta3000pa3HOTO COCTOSHHUH  BEIIECTBA.
Kpucrannmmaeckune u amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, XKUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOXKCHUH MOJICKYISIPHO-KHHETHYECKON TEOpUH.
CmaurBaHU€ M KaOWJUISIpHBIE ABJICHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TEeMNEpaTypbl CO CKOPOCTHIO TEIIOBOTO JABUKEHHUS YACTHII.
Buaytpennss sneprus. CiocoObl M3MEHEHHI BHYTPEHHEH SHEPrUu: TeIulonepeiada u
coBepuieHue paboThl. Buabl Temionepenadn: TEIIONPOBOAHOCTh, KOHBEKIIUS,
W3JTy4YEHUE.

KommdecTtBo TemuoTel. YaenapHas TEIIOEMKOCTh BeIIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TeIIoBoro Oananca. [lnaBneHue u oTBepeBaHue
KPUCTANTMYECKUX BEIIECTB. YJIeNbHAs TeIUIoTa IulaBieHus. IlapooOpazoBaHue u
KoHneHcanus. Mcmapenune. Kunenue. VYaenmpHas Termiora MmapooOpa3oBaHMUS.
3aBUCHMOCTH TEMITEpaTyphl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunumnel padotsl TerioBbix ABurateneit KIIJ[ ternmoBoro agsuratens. TeniaoBsie
JBUTATEIU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUsSI ¥ ITPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Hemoncmpauuu.

. HaGmtonenne 6poyHOBCKOTO ABUKCHHUS.

. Habmonenue quddysumu.

. HabnroaeHue TeraoBoro pacuimpeHus Tell.

. [IpaBuia u3amMepeHus: TEMIEpaTyphl.

. Buzel Teruionepenayun.

. CpaBHEHHE TEIJIOEMKOCTEH pa3IuYHbIX BEIIECTB.

. HaGmroneHne kumeHus..

. HaGmronenue noctosiHCTBa TeMIiepaTyphl MpH TJIaBJICHUH.
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. Moaenn TEemJIOBBIX ABUTATECIICH.

Jlabopamopnuie pabomut.

1. N3ydeHue ycTporcTBa KaJlopuMeTpa.

2. Wzydenue nporiecca TerioooMeHa.

3. Uzydenue ynenpHOM TEMIIOEMKOCTH BEILIECTBA.

4. VI3MepeHne OTHOCUTENBHOM BIIaKHOCTH BO3AYXa.
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Paznen 2. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauus Ten. JIBa poma dSIEKTpHUYECKUX 3apsAloB. B3anmoneilicTBue
3apsbKEeHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTB CHIIBI B3aUMOJIEHCTBUS 3apsS>KEHHBIX
TE€J OT BEJTUYMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TEJIaMu).

OnekTpuueckoe Tmojie. Hanpsok€HHOCTh  3iekTpuueckoro mojs.  [IpuHiun
CYyHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsiaoB. OJEMEHTApHBIA JJIEKTPUYECKH 3apsii.
Crpoenue aroMa. [IpOBOTHUKH M AUIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.

DNEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS SJIEKTPHUUECKOTO TOKA. MICTOUHUKH
MOCTOSIHHOTO TOKa. JISHCTBUSA SIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U razax.

Onektpuueckas nenb. Criia Toka. DieKTpudeckoe HanpspkeHue. COnpoTUBIIEHNE
MPOBOJIHUKA. Y IEIbHOE CONMPOTHUBIICHUE BelIeCTBA. 3aKOH OMa sl ydyacTKa IIEIH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaGota u MOUIHOCTH dJEKTpUYECKOTO Toka. 3akoH Jxoyns—JleHia.
DNEeKTpUYECKUE 1EeNU U MOTPEOUTENN AIEKTpUUEeCcKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHuThHL. B3anMoaencTBHE TMOCTOAHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHOE 1oJie 3eMJIM 1 €ro 3HaYeHUE JJ1s1 )KUu3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoOE 1oJe IIEKTPUIECKOTO TOKa. [[puMeHeHne 3IeKTPOMarHuTOB B TEXHUKE.
JlelicTBHE MArHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb TOCTOSHHOTO
TOKa. lcnonp30BaHWEe JNEKTPOABUTATENEd B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Onbitel @apanes. SBneHue 31€KTpoMarHUTHOM WHAyKuuu. IlpaBuno JleHna.
OnekTporeneparop. CrocoObl MOTYUEHHUsI IEKTPUIECKON IHEPTUH. DIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUHU.

Hemoncmpauuu.

. DneKTpu3zanus Tedl.

. [IBa pona 3JIeKTpUYECKHX 3apsi 0B U B3aUMOACHCTBHE 3aPSKEHHBIX TE.
. YCTPOMCTBO U IENUCTBUE 3JIEKTPOCKOIIA.

. DJNEeKTpOCTaTUYECKasi UHYKIIHSI.

. ITpOBOIHUKY U TUBIEKTPUKH.

. ICTOYHHKYM MTOCTOSTHHOTO TOKA.

. Jle¥iCTBHS 3IIEKTPUUECKOTO TOKA.

. I3MepeHne cuiibl TOKa aMIEPMETPOM.
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. I3mepenue 37eKTpuIecKoro HaMpsKEHUS BOJTBTMETPOM.
10. Peocrar.



11.
12.
13.
14.
15.
16.
17.
18.
19.

BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXXHOCTH Pa3/ICICHUS MTOJII0OCOB MarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarHutHoe€ noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapajnes.

20. 3aBUCHUMOCTh HANpaBJICHUs HMHIYKIMOHHOIO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.
21. DaexTporenepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomeul.
1. COopka »IEKTPUUECKOW LENMH M HM3MEPEHUE CHIIBI TOKa B €€ Pa3IuYHbIX

y4acTKax.

2. I/IBMepCHHG HAIIPpSOKCHHUA Ha  PA3JIMYHBIX  YHaCTKaX HOCHGHOB&TCHBHOﬁ
BHGKTPHHGCKOﬁ OCIIH.

3. Ismepenue compoTHBICHUS TPOBOAHUKA. M3yueHue mpuHIUNA ACHCTBUS

peocrara.

4. VzyueHue nmapajajaeabHOTO COSAUHEHUS TPOBOTHUKOB.

5. M3aMepeHue MOIHOCTH U pabOThl TOKa B JJIEKTPUUECKON JIaMIIe.

6. Uzydyenne paboThI 2JIEKTPOIBUTATEINS TOCTOSHHOTO TOKA (Ha MOJIEIH).

7. VI3yueHue ABJICHUS dJIEKTPOMArHUTHON WHIYKITUH.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue Qu3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIPABJICHO Ha
JTOCTI)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yNIbTAaTOB.

B pesynbrare m3ydenus (pu3uku Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomerocst 0yayT cOpMUPOBAHBI CIASAYIONINE JIMYHOCTHBIE PE3YJIbTAaThI B YaCTH:

1) mnaTpUOTHYECKOTO BOCIIMTAHMS:

® MIPOSIBJICHUE MHTEpPECAa K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nUecKoil HayKu;

® [[EHHOCTHOE OTHOIIIEHHE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

® TOTOBHOCTH K aKTUBHOMY Y4YaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHHM
du3uKy;

® OCO3HAaHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

® BOCHPUATHE ICTETUUYECKUX KadyeCTB (PM3MYECKOW HAyKku: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

® OCO3HAHUE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;

® pa3BUTHE HAy4YHOH JIOOO3HATENBHOCTH, HHTEpEca K UCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

® OCO3HAaHHWE IIEHHOCTH 0e30macHoro o0pa3a JKM3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPABUJT O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJEKTPUIECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSIX;

e chopmMupoBaHHOCTH HaBbIKa pediekcuu, MpU3HAHKUE CBOETO MpaBa Ha OIINOKY
U TaKOTO K€ MpaBa y APYyroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

® AKTHMBHOE Yy4YacTHE€ B PEIICHUM TMPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTHYECKOHM M COIMaTbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

® WHTEPEC K MPAKTUIECKOMY H3yUYCHHIO IPOodecchii, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



® OpHUEHTalMs Ha MpUMEHEHHE (U3MUECKHX 3HAHUW I pelIeHus 3ajgad B
o0JacTu OKpyXarolle cpenpl, MIaHUPOBAaHUS MOCTYNKOB U OLIEHKH MX BO3MOYKHBIX
MOCJIEICTBUI JIJIs1 OKPY KarOLIEH Cpeibl;

® OCO3HaHHE TJ00AJIBHOIO XapaKTepa HKOJIOTMUYECKHUX MpoOJeM U IyTed HX
peLIeHus;

8) agmanTanuu K M3MEHSIIOIMIUMCS YCJIOBHMSAM COLMAJIBHOH M NPHPOIHOM

cpeabI:

¢ OTPeOHOCTH BO B3aUMO/ICHCTBUU IPHU BBINIOJHEHUHU UCCIETOBAHUN U POEKTOB
(¢u3nyecKoil HalIPaBIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

® [IOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTM 4Y€pe3 IMPAKTHYECKYIO
NEATENBHOCTD;

e 1OTpeOHOCTH B ()OPMUPOBAHMH HOBBIX 3HAHMI, B TOM 4HCIEe (POPMYIUPOBATH
UJIEH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

® 0OCO3HaHUE J1e(PUUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00sacTu
busuKy;

® [JJAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

® CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3H NPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

® OLEHKAa CBOMX JEUCTBHM C YYETOM BIMSHHS Ha OKPYKAIOUIYI0 Cpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbrare ocBOCHHs TTporpamMMsbl 1o (hU3WKe HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydatomerocss OyayT cpopMHUpOBaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIE  yYHUBEpPCAJIbHBIC  Y4YCOHBIC  JIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHBIE TCUCTBUSI.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUN);

® yCTaHaBJIMBATh CYIIECTBCHHBIH NpPH3HAK KJacCH(PUKAIUA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

® BBISBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

® BBISIBIIATH IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U MPU U3yYeHUH (PU3UUECKUX SIBJICHUN
M TIPOIIECCOB, NI€JaTh BBIBOJBI C WCIOJIb30BAaHUEM JETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PM3MUECKUX BEITNYNH;



® CaMOCTOSITENIbHO BBIOMpPATh CHocoO perieHus ydeOHOU (u3nueckod 3amgauu
(cpaBHeHME HECKOJBKHX BapHaHTOB pEIICHUs, BbIOOp HamOoJiee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebcKme 1eiiCTBUS:

® LCIIOJIB30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT MMO3HAHUS;

® [POBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIIbIIIOE UCCIIEI0BaHNE (PU3UUECKOTO SIBJICHUS;

® OIIEHUBATHb Ha MPUMEHUMOCTH U JJOCTOBEPHOCTh MH(POPMAIIUIO, TTOJYYSHHYIO B
XO/JI€ UCCJIETOBAHMS HIIA SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOALI MO pe3yJibTaTam
IpOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIIEIOBAHNUS;

® IIPOrHO3MPOBATh BO3MOXKHOE JaJIbHENIIEEe pa3BUTHE (PU3NUECKUX IPOIIECCOB, a
TaK)K€ BBIABUTATh MPEAIOJIOKEHHS 00 UX PA3BUTUH B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

® [IPUMEHSTH PA3JINYHbIE METO/Ibl, THCTPYMEHTBHI U 3aIIPOCHI IPH IIOUCKE U 0TOOpE
uHGOPMAIUH WIH JAHHBIX ¢ Y4ETOM IPEITI0KEHHON yueOHOM pu3nuecko 3a1auu;

® aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W UHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUIOB U POPM IMIPEICTABICHHUS;

® CaMOCTOSITEIBHO  BbIOMpaTh  ONTHUMalbHYIO  (opMy  MpeAcTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATH PpEIIaeMble 3a/Jauyd  HECIO0XHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA:

® B XO0Je 00CYyXJIeHUs1 yueOHOr0 MaTepuraa, pe3yJibTaToB JJa0OpaTOPHBIX padoT U
IPOEKTOB 33JaBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOM TEMbI U BHICKa3bIBATh UJEH,
HalleJICHHBIE Ha PELICHHE 3a/1a4l U MoAJepKaHue OJ1aroKenaTeIbHOCTH O0ILEHUS;

® COIOCTABJISITH CBOM CYXACHHUS C CYKICHUSMH JIPYTUX YYACTHUKOB JIMAJIOra,
0oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

® BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e MyOJWYHO NPEACTABIATH PE3YJIbTAaThl BHIIOJHEHHOIO (PU3MYECKOrO OIbITa
(aKCTIeprMEHTa, UCCIIEIOBAHUS, TPOCKTA);

® [IOHMMAaTh W WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYaTbHOMN
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NUYECKON TPOOIeMBb;

® [IPUHUMATH LIEJTU COBMECTHOM ESITeIbHOCTH, OPTraHU30BbIBAThH JEHUCTBUSA 110 €€
JOCTHKEHHIO: PACTIPEACIISATH PO, OOCYXKAATh MPOIECCH] U PE3YIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

® BBIMOJHATH CBOIO YacTh pabOThI, JOCTHras KadeCTBEHHOI'O pe3ysbTaTa Iio
CBOEMY HAIPABJIEHUIO U KOOPJIUHUPYS CBOU JEUCTBUA C APYTHUMHU YJIE€HAMU KOMaHbL;



® OIICHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanms:

® BBIABJIATH IPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOUIUX IS
penieHus GU3NIECKUX 3HaAHUI;

® OPHEHTHPOBAaTHCA B  PA3IMYHBIX  NOAXOJAaX  NPHUHATUS  pPELICHUU
(MHAMBUAYATBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PEILICHUI IPYIION);

® CaMOCTOSITEJIBHO COCTaBJIATh QJITOPUTM pEIICHUs (PU3NYECKOW 3aJaud WIH
IUIaHa MCCIEAOBaHUS C YYETOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh NPEJIaracéMble BAPUAHTHI PELICHUM;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjiaH €€ U3MEHEHNS],

® OOBSICHATHP  NPUYUHBI  JOCTHKEHUS  (HEJOCTHIKEHHS)  pe3yJbTaToOB
JEesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTUBBI B JEITEIBHOCTH (B TOM 4YHUCJIE B XOJ BBIIIOJIHECHUS
(U3MYECKOr0 UCCIENOBAHUS WJIM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

® OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUIM;

® CTaBUTh ce0S Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha
Hay4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e [pU3HABaTh CBOE MPaBO Ha OUIMOKY MpHU pelIeHuH (PU3NUECKHUX 3a4ay WIH B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO JPYIoro.

HNPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUH:

e HCIIOJIb30BAaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBH)KEHUE
aTOMOB U MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALTMIYECKUE U aMOp(HBIC
TeJla, HACHIIICHHBIM W HEHACBHIIICHHBIM I1ap, BJIAXHOCTh BO3JyXa, TEMIIEPATYpa,
BHYTPEHHSSI DHEPrusl, TEIUIOBOW JBUTATEIb, JJIEMEHTAPHBIA JJICKTPUUYECKUMN 3apsii,
AJIEKTPUYECKOE T0JIE, MPOBOJAHUKHU U JUIJIEKTPUKH, IOCTOSIHHBINA 3JIEKTPUUYECKUH TOK,
MAarHuTHOE I0JIE;

e pasznuyaTh SBIEHUS (TEIUIOBOE pACIIMPEHUE M CKaThe, Tervlonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAYMBAaHWE, KANWUIAPHBIC SBJICHUS, HCIApEHUE,
KOHJICHCAllMs,  IUJIaBJICHHE,  KpucTaum3auus  (OTBEpleBaHUE),  KHUIIEHUE,

TCILIOIICPCaada (TCHJ’IOHpOBOI{HOCTB, KOHBCKIIHNA, I/ISJ'Iy‘-IeHI/Ie), QJICKTPpHU3alusAa TCI,
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B3aUMOJECHCTBUE 3apsAoB, JEUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKAHHE,
B3aUMOJCHCTBUE MarHUTOB, JEWCTBUE MArHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM,
AIIEKTPOMATHUTHAS MHAYKIIHS) 1O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

e PpacCMo3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UUCCKUX SBICHHUN B OKPYKAIOMIEM
MHpE, B TOM 4uciie (U3NYECKUE SIBIICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKCHUE U
KalWUISIPHBIE SIBJICHUST B MOPUPOJE, KPUCTALIBI B mpupoje, uznydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SABJIECHUS B arMmocdepe, OdJIEKTPUUYECTBO JKUBBIX OpPraHW3MOB,
MarHuTHOE MoJje 3eMiid, Apeid MOJIOCOB, POJib MArHUTHOTO TOJS JUIsSl SKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;

e OIKCHIBATh W3YUYCHHBIC CBOWCTBAa TeN W (DU3WYECKHUE SIBIICHHS, HCIOJIb3YS
dbu3uYecKre BEJIMUUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIrusi, KOJIMUYECTBO TEILIOTHI,
yAENbHAs TEINIOEMKOCTh BELIECTBA, YACIbHAS TEIJIOTA IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpa3oBaHus, yielbHas TEIUIOTa CrOpaHusl TOTUIMBA, KOA(GOUIIMEHT MOJE3HOTO
NEUCTBUS TEIJIOBOW MAlMHBI, OTHOCUTEbHAS BIIAXKHOCTh BO3/lyXa, AIEKTPUUYECKUI
3apsii, CHJIa TOKa, SJEKTPUYECKOE HAaIpsSKEHHE, COMPOTUBICHHE MPOBOJIHUKA,
y/EJIbHOE COMPOTHUBIICHUE BELIECTBA, pa00Ta U MOITHOCTb JIEKTPUUECKOrO TOKA), IPU
OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOJIb3YyEMbIX BEJIMYUH,
0003HAYEHUS U €UHUILIBI PUBHUYECKUX BEIMYHMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIINE
JTaHHYI0 (U3UYECKYIO BEJIWYMHY C JPYrUMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTepHU30BaTh CBOMCTBA TeJN, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BEIECTBA,
MPUHIIAI CYTIEPIIO3UIIMU TIOJIeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma Juis ydacTka nenu, 3akoH J[xoyns—JIeHna, 3aKk0H COXpaHEHUs
SHEPIruM, MPHU ATOM JlaBaTh CIOBECHYIO (HOPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €0
MaTEMaTH4YE€CKOE BBIPAKEHHUE;

e OOBIACHATH (PU3UYECKHUE MTPOIIECCH U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyaluin MPaKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB C
omopoii Ha 1—2 U3y4eHHBIX CBOMCTBA PU3NYECKUX SBICHHUM, PU3MUESCKIX 3aKOHOB HIIN
3aKOHOMEPHOCTEM;

e pemaTh pacu€THbIC 3a/7a4ud B 2—3 NIEUCTBHS, UCIOJIb3Ys 3aKOHBI U (HOPMYJIbI,
CBA3BIBAaIOIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3aJauu
3alUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK AAHHBIX JUISl PEILICHUS 3a]a4H,
BBIOMPATH 3aKOHBI U (OPMYIIBI, HEOOXOUMBIE TSI €€ PEIICHHS, TPOBOIUTH PACUETHI
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U CpaBHUBATHb IMOJy4YEHHOE 3HaYeHUE (HU3MYECKOM BEJIMYMHBI C W3BECTHBIMU
JAHHBIMH;

e pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELIUTh MPU MOMOUTU (PUZNYECKUX
METOJOB, MCIOJb3YyS  ONHCAHME  MCCIEAOBAHUA, BBIICIATH  IMPOBEPIEMOE
MPEANOJIOKEHUE, OIEHUBATh MPABUIBLHOCTH TOPSIAKAa MPOBEACHUS HCCIEIOBaHMUS,
JeJaTh BHIBO/IBI;

e TMPOBOJUTH OMBITHI TIO HAOIIOJACHUIO (PU3UYCCKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB Tell (KaluJUISIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHHS BO3/1yXa OT €ro 00bEMa,
TEMIIEPATYPbI, CKOPOCTH MPOLECCA OCTHIBAHUS M HATPEBAHUSI ITPU U3TYUYECHHUH OT LIBETA
U3Tydarome (MOTrJIONIaroIIei) MOBEPXHOCTH, CKOPOCTh MCHApEeHUs BOJBI OT
TEMIIEPATYPhl KUAKOCTA MW IUIOMIAAH €€ TOBEPXHOCTH, OJIEKTpHU3alUs Tel HU
B3aMMO/ICUCTBUE AIEKTPUUECKUX 3aPSA0B, B3aUMOJICHCTBUE MTOCTOSTHHBIX MarHUTOB,
BU3yaJIN3al1sl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JIEHCTBUSI MATHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa JJICKTPOMAarHuTa, CBOMCTBA 3JICKTPOJIBUTATEIIS
MIOCTOSIHHOTO TOKa): (POPMYJIMPOBATH MPOBEPSEMBIE MPEANOI0XKEHHS, COOUPaTh
YCTAHOBKY U3 TMPEJIOKEHHOTO OO0OpYJAOBaHMS, OIMUCHIBATH XOJ| OIbITa U
(bopMyIHpOBaTH BHIBOIBI;

e BBINOJIHATh MOPSIMbIE U3MEPEHHS] TeMIEpaTypbl, OTHOCUTEIBHOW BIIAXKHOCTHU
BO3/1yXa, CHJIbI TOKa, HAMPSOKEHUS C HCIOJb30BAaHUEM aHAJIOTOBBIX MNPUOOPOB U
JTATYUKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATh PE3YyJbTaThl HU3MEPEHUU C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

e TMPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETUYUHBI OT
JIPYroil C HCIOJB30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTH CONPOTHBIICHUS
IPOBOJHUKA OT €ro [JIMHBI, IUION[aAW IIOMEPEYHOr0 CEYEHUsS U  YNIEJIbHOIrOo
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO Y€pEe3 NPOBOJHUK, OT
HaIpsDKEHUST Ha TTPOBOJHUKE, UCCIICIOBAHUE TOCJIEIOBATEIHHOTO U TapalIeIbHOTO
COCMHEHUN MPOBOJHUKOB): TJIAHUPOBATH KCCIEJOBaHUE, COOMpaATh YCTAaHOBKY H
BBITIOJTHATh M3MEPEHUs, CIEAYS MPEII0KECHHOMY IJIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJIYy4EHHOM 3aBUCMMOCTU B BHUJIE TaOnMI] U TpaduKoOB, JeiaTh BBIBOABI IO
pe3yJbTaTaM UCCIIEIOBaAHNUS;

e TMPOBOJUTH KOCBEHHBIE W3MEpPeHUS (UBMYECKUX BeMWUMH (yIenbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHBIIEHWE MPOBOJHMKA, paboOTa W MOIIHOCTH
ANEKTPUYECKOTO TOKA): IUIAHWPOBATh W3MEPEHHs, COOUpaATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEys MPEIJIOKEHHOW HHCTPYKIIUHU, U BBIYUCIIATh 3HAUEHUE BEJIMYNHBIL;

e CcOONMIOAATH MpaBUJIa TEXHUKH OE30MACHOCTU MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

e XapaKTEePU30BATH MPUHITUIIBI JEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM HAa UX OMUCAaHUS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB,

12



TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUYMK AJIEKTPHUUECKOU
SHEPTUU, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIE 3IEKTPONPUOOPHI
(mpuMepsl), IEKTPUUYECKHE MPEAOXPAHUTENH, SJIECKTPOMArHUT, SJIEKTPOJABUTATEINb
MOCTOSIHHOTO TOKa), WCIOJIb3ysd 3HaHUS O CBOMCTBAaX (PU3WYECKHUX SIBICHUU U
He00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOPaHuUs, dJIEKTPOCKOI, peocTar),
COCTaBJISITh CXEMbl DJIEKTPUUYECKUX LIEMel C TMOCIEIOBATENbHBIM U MapalIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pasiuyas  yCJIOBHble O0O3HAY€HUS  BJIEMEHTOB
AIEKTPUYECKUX LICTIEH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MpUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MUYECKUX 3HAHUW B TNOBCEAHEBHOM JKMU3HU MJis1 oOecreyeHus
0e30macHOCTH NpHU OOpalleHHH C MpUOOpaMu U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHUsl 3/J0pOBbS U COONIOACHUS HOPM DKOJIOTHUECKOTO TIOBEACHHUS B
OKPYIKaIOIIEH CPELE;

e OCYUIECTBJIATH MOMCK HH(POpMALH (PU3HUECKOTO coaepkanus B IHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUM M NYTEM CPABHEHUS JONOJHUTEIBHBIX HCTOYHUKOB
BBLICNIATh MH(POpPMALIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBbITh
HEIOCTOBEPHOM;

e HCIMOJb30BATh NPHU BBHIMNOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO
TUTEPATYpy (PU3MYECKOTrO conepkKaHUs, CHPABOYHBIE MaTepUalibl, PECYpPChl CETH
WuTtepHer, Bnaaerb mnpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKUE YCTHBIE COOOIIEeHNs1, 0000111as
UH(GOPMAIUIO U3 HECKOIBKUX MCTOUYHUKOB (PM3HYECKOTO COJIEpPKaHUs, B TOM YHCIIE
nyOJUYHO MPEACTAaBISATh  PE3yJbTaTbl MPOEKTHOW WU  HUCCIEN0BATENbCKON
NEeSATEIBHOCTH, MPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYEHHbIN MOHATUIHHBIN anmapar
Kypca (U3HUKH, CONTPOBOKIATh BBICTYIJICHUE MTPE3EHTALlUEH;

e IIPU BBINOJHEHUH YU€OHBIX MPOEKTOB U UCCIEIOBAHUMN (PU3HMUECKHUX MPOIIECCOB
pacnpenenaTb 003aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1adyaMH,
CIIEIUTHh 3a BBINOJHEHHWEM IUIAaHA JEHCTBHA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJaJ B JIEATEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKATHUBHOE B3aUMOJECICTBUE, POSBIISASl TOTOBHOCTD pa3pemiarb KOHQIUKTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
N a3/1eJI0B M TeM (i pposrie)
o/ pas3i Beero Koutpoabnsbie IMpakTn4yeckune 06pazoBaTeILHbIE
NpPOrpaMMabl padoThI padoThI
pecypchl
Paznen 1. TenoBble siBeHUs!
11 Crpoenue u 4 bubnmoreka [JOK
' CBOMCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennoseie mpouecce! 23 . 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 27

Pazjen 2. DiekTpuyeckne H MATHUTHBIE SIBJICHUSI

DIIEeKTpUUYECKHE

21 3apsbl. 5 bu6mmoreka [IOK

' 3apspKeHHbBIC Tea U https://m.edsoo.ru/7f4181ce

WX B3aUMOJICHCTBUE 1

29 [TocrossHEBIN 23 5 bu6mmoreka [IOK

' JJIEKTPHUUECKUI TOK https://m.edsoo.ru/7f4181ce
23 MarsurtHble 4 bubmuorexa [JOK

' SIBJICHHS https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 3 1 bubnuotexa [JOK

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

Hroro no paszneny 35

Pa3pnen 3. O0001eHne u MOBTOPEHHE

O0600111eH1E U TTOBTOPEHHE 6 1
OBILEE KOJIMYECTBO
YACOB IIO 68 3 10
[TPOTPAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

ITIOYPOYHOE IIVTAHUPOBAHUE

8 kiace
KoJsm4yecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Ne ni/m Tema ypoka o0pa3oBaTe/ibHbIE
yp Beero KonTpoabuble IlpakTuyeckue wayeHmus p
padoTbI padoThsI pecypcbl
Paznen 1. TenjioBble siBjieHus (27 4acoB)
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO- bubmumoreka [IOK

1 . 1 1 Henmens
KWHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA https://m.edsoo.ru/ff0a5256
ArperaTHble COCTOSIHUSI BEIIECTBA bubmiorexa LIOK

2 K ECTaHHI/I‘leCKI/Ie U Ao ;_I e Téna 1 1 Hemensa | https://m.edsoo.ru/ff0a540e

p p https://m.edsoo.ru/ff0a5800
CMaunBaHue U HECMaYUBaHHE.
3 Kanunnsipuele siBinenust. [loBepxHOCTHOE 1 2 "Hexens bubmorexa LHOK
P ' p A https://m.edsoo.ru/ff0a5530
HAaTSDKCHHE
TemnoBoe nuxxenue. Temmneparypa. bubnuorexa [JOK

4 1 2 Henensd
TernmoBoe pacuIMpeHre U CKaTHE https://m.edsoo.ru/ff0a5a26
Buytpennss sHeprus. CriocoObl H3MEHEHHS bubnuoreka [IOK

5 . 1 3 Henmens
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60

6 Buas! Terutonepenaun 1 3 Henmens bubmorexa LHOK

A pel A https://m.edsoo.ru/ff0a6412

7 KonuuectBo TemioTel. EAMHUIIBI KOJTMYEeCTBa 1 4 Henerst bu6mmoreka [IOK
TEIUIOTHI. Y eIbHasl TEIUIOEMKOCTD a1 https://m.edsoo.ru/ff0a6976
Pacyer konmdecTBa TEMIOTH, HEOOXOAMMOTO

8 TS HAarPEeBaHMS TEJIa UITH BbL ens[eMoI;o UM 1 4 Henens bubmiorexa LHOK
8 P a1 a1 https://m.edsoo.ru/ff0a6a98
MIPU OXJIAXKICHUH.

YpaBHEeHHE TEIIOBOTO OanaHca.

9 TernnooOMeH U TeNI0BOE paBHOBECHE. 1 1 S Hexens bubnuoreka [IOK
Jlaboparopnas pabota Nel «/3yuenue a https://m.edsoo.ru/ff0a7088
YCTPOMCTBA KaJJOPUMETPaA»

Jlaboparopnas pabota Ne2 «3yuenue
10 parop P yd 1 1 5 Hemens

mpolecca Ternjao00MeHa
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11

12

JlaGopatopHnas pabora Ne3 «M3mepenue
yIEIbHOW TEINIOEMKOCTH BEILIECTBA»

DHeprus TOIMBA. Y JebHas TeIioTa
cropaHus

6 "Henens

6 Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

13

Pemenue 3amad no teme «TerioBkie
sIBJICHUA 0€3 N3MEHEHU arperataoro
COCTOSAHHUA

7 Henens

14

IInaBnenue u oTBepaeBaHUE
KPUCTAUIMYECKUX TeN. Y IebHas TeIioTa
IJ1aBJICHUS

7 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

15

I'paduk mnaBiacHUs U OTBEPACBAHUS
KpHCTAJUINYeCKuX Tel. Pemenne
rpaduUecKuX 3a1ad

8 Henens

16

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue

8 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

17

18

19

20

Kunenue. Y aeiapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.

Pemenune 3ama4 ((OHpe,Z[eJ'IeHI/IC KOJIMYCCTBA
TCIJIOTHI IPHU USMCHCHUHN arp€ratHoro
COCTOAHHA BECIICCTBA»

Pemenune 3ama4 ((OHpe,Z[eJ'IeHI/IC KOJIMYCCTBA
TCIJIOTHI TP USMECHCHUHN arpe€raTrHoro
COCTOAHHA BCIICCTBA»

Brnaxxnocts Bo3nyxa. JlabopaTopHas pabora
Ne4 «3MepeHune BIaXHOCTH BO3AyXa»

9 Henmens

9 nenens

10 enens

10 enens

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

21

22

Pemenne 3a1a4 Ha onpeeNieHNE BIAXKHOCTH
BO3/yXa

Pa6ora rasa u napa npu pacmpeHuu.
JlBuraTens BHyTpeHHero cropanus. [TapoBas
TypOuHa

11 Henensa

11 Henensa

23

KII/ TermoBoro nurarens. TenmnoBbie
JIBUTATEJIN U 3aLUTA OKPYKAOIIEH CPEBI

12 Henmens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c
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Pemenue 3ampau no reme «OnpeneneHue

24 12 menens
KIIJI TenmoBoro aBuraTess» a
Pewenune 3amau no reme "Temnnobie

25 SIBJICHUS I/I3I[MCHCHI/I6 arperaTHbIX COCTOSIHUI 13 nenens bubmorexa [IOK

T p 8 https://m.edsoo.ru/ff0a83f2
BelIeCcTBa
Pemrenue 3agad mo teMe "TemnoBrie
26 sBJIeHUs. lI3MeHeHue arperaTHeIX COCTOSIHUM 13 nepens
BenrecTna"
Kontposbnas padota mo Temam "TermmoBbie
27 ﬂBHe:{pHﬂ HSMSHGHI/IG arperaTHbIX COCTOSTHUI 14 nenens bubmorexa LHOK
o p 4 https://m.edsoo.ru/ff0a86ae
BelIecTBa
Pa3jen 2. DiekTpuyeckne U MArHUTHBIE siBJ1eHus (35 4acoB)
DnekTpusanus tei. Bzaumoneicteue bubmuorexa [JOK

28 pu3all A 14 venens 1
3apsKCHHBIX TElL. https://m.edsoo.ru/ff0a87e4
Onektpockort. [IpoBogHukY 1

29 R POBOZL 15 nenens
HEMPOBOAHUKH JIEKTPUUECTBA
3axoH KynoHa. DnekTpuyeckoe moie.

30 HarnpsiskeHHOCTB 2JIEKTPUYECKOTO MOJIS. 15 Hexens bubnnorexka [JOK
[IpuHIUI CynIEpIO3ZUIUU JIIEKTPUIECKUX a https://m.edsoo.ru/ff0a8a0a
rnojeun

31 JlenuMocCTh SIEKTPUUYECKOTO 3apsia. 16 Hexens
OnexTpoH. CTpoeHue aroma
OObscHEHUE IEKTPUIECKUX SIBICHUI. bubnuoteka [JOK

32 16 Henens
3aK0OH COXpaHEHHs ANEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
DIJIEKTPUYECKUI TOK, YCIOBUS €r0

33 c CZI;BOBE[HI/ISI HC’;g‘{HI/IKI/I 17 nenens bubmorexa [IOK

ym ’ e https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
DIEeKTPUUYECKHUI TOK B METAJLJIaX, )KUJKOCTAX bubnmnoreka [JOK

34 17 Henensa
U razax https://m.edsoo.ru/ff0a9838

35 JIefCTBUS PJIEKTPUIECKOTO TOKA. 18 Hexemst bubnuotexa [JOK
HarmpasineHue 31eKTpu4ecKoro Toka & https://m.edsoo.ru/ff0a96b2

36 DneKkTpruyecKas Lielb U €€ COCTaBHbIE YaCTH 18 nenens
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Cuna Toka. E,Z[I/IHI/II_II:I CHIJIBI TOKA.

bu6mmoreka [IOK

37 19 nenens
Amnepmetp. M3mepenue cuiibl Toka 4 https://m.edsoo.ru/ff0a8bd6
Jlaboparopuas padota Ne5 «Coopka
38 AJIEKTPUYECKON LIENH U U3MEPEHUE CUJITbI 19 venens
TOKa B €€ Pa3JIUYHBIX YUaCTKAX)
DNeKTpUuYecKoe HarpsikeHue. EnuHuIb
HanpspbkeHud. Bonbtmerp. M3mepenue bubmuorexa [JOK
39 20 negens )
HaIpsDKEHHS. 3aBUCUMOCTD CHIIBI TOKA OT https://m.edsoo.ru/ff0a9e14
HaTPSDKEHUS
Jlaboparopuas padota Ne6 «3mepenue
40 HaMpPsDKEHUS Ha Pa3IMYHbIX Y4acTKax 20 Henens
BJIEKTPUYECKON LIECTIN
DNEeKTPUYECKOe COMPOTUBIICHNE
41 R P 21 nenens
MIPOBOAHHUKOB. EQMHUIIBI CONTPOTUBICHUS
3aBUCUMOCTh CHJIBI TOKA OT HAIPSIKSHHUS. bubnnoreka [JOK
42 21 Henens ]
3akon OMa JiJ1s y4acTKa Lenu https://m.edsoo.ru/ff0aad4a
Peocrartsl. Jlaboparoprast pabota No7
43 «3mepeHre conpoTUBIEHUS IPOBOIHUKA. 22 Henens
N3ydenue npuHOMNa AEHCTBHUS peocTaTa
Pacuer conpoTuBieHus NPOBOJHUKA. bubnuoteka [JOK
44 P POBOA 22 Henens ] 1
VY neapHOEe CONPOTHUBIICHHE https://m.edsoo.ru/ff0aa738
[Tpumepsl Ha pacyeT COPOTUBIICHHUS
45 PHUMED p p 23 Henens
MIPOBOHHKA, CUJIBI TOKA U HAMPSDKEHUS
[TocnengoBarenbHOE U MapaieIbHOE
46 8 p 23 nenens
COCTMHEHHE IMPOBOTHUKOB
JlabopaTtopHas padota Ne§ «3yuenue bubmuorexa [JOK
47 24 uenens .
MapajuIebHOTO COSAMHEHUS POBOTHIUKOBY https://m.edsoo.ru/ff0aadle
48 CwmemanHOe COETMHEHNE TPOBOHUKOB 24 "enens bubmorexa [IOK
e POBOA ST hitps://m.edsoo.ru/ff0aaf8a
Pemenue 3agau Ha npumeHenune 3akoHa Oma bubnuorexa [JOK
49 A p 25 Henens 1

I PA3JIMYHOI0 COCANMHCHUSA ITPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.

bubmuoreka [JOK

50 Enuauter paboThl 2IEKTPHYECKOTO TOKA, 25 "enens https://m.edsoo.ru/ff0ab124
MIPUMEHSIEMbIE Ha ITPAKTHUKE

51 J;EGOIE)SETOIE I:Iaﬁa%i)iﬁi(J)\It_)a913«31?1211\<4:p;§:;<o171 1 26 Heaens bubmorexa LIOK

- P P A https://m.edsoo.ru/ff0ab3e0
JamIme»
HarpeBanue nmpoBOIHUKOB JIEKTPUUECKUM
o | oo Sk Koy T, T s nenn BISHOTER LOK
' P A https://m.edsoo.ru/ff0ab660
HarpeBatenbHbie mpubopsl. KopoTkoe
3aMbIKaHUE, TPEIOXPAHUTEIN

53 Pemenue 3aia4 no teme «JIEKTpUUECKUE 27 Henelst bubnnorexa [HOK
SIBJICHUS» A https://m.edsoo.ru/ff0abd2c

54 Pewenue 3amau no reme «DJIEKTpUUECKUE 27 nenens
SIBJICHUS»

55 KontponbHas paboTa o teme 28 Henelns bubnnoreka [JOK
«DJICKTPUYCCKUE SIBICHUS a https://m.edsoo.ru/ff0abea8
MaruuTtsl. MarauTHo€e noJjie. MarHuTHoe

56 28 Henens
oJie 3eMiu
N306paxkeHre MarHUTHOTO ToJisl. Bektop bubnunoreka [JOK

57 . 29 nenens ;

MarHUTHON MHIYKIIUA https://m.edsoo.ru/ff0acOba

58 MarsuTHO€ noJje KaTylKy ¢ TOKOM. 30 Hexens BI/I6J'I-I/IOT€Ka [HOK
[TpumMeHeHne IIEKTPOMarHUTOB https://m.edsoo.ru/ff0ac1d2

59 WNHnykuus MariuTHOro nosist. MarHuTHbIN 29 Henens
MTOTOK
SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

60 [TpaBuio Jlenna. JlaboparopHas pa60Tav NelO 05 30 Henens
«M3ydeHue sIBIeHUS JIEKTPOMArHUTHOMN
WHTYKITAW
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C

61 tokoM. [IpaBuiio neBoit pyku. JlabopaTopHas 0.5 31 Henens bubnuorexa [IOK

paborta Nell «3ydeHue 35eKTpoBUTATENS
MOCTOSIHHOTO TOKa (Ha MOJIETIN )»

https://m.edsoo.ru/ff0ac86¢c
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OnexTporerepatop. CriocoOb! MOTydeHUS

62 . 31 menens
AJIEKTPUUYECKON DHEPTUU. DICKTPOCTAHITUS
Pasnea 3. [loBTOpenue n 0600menne (5 4acoB)
63 [ToBTOpeHME Kypca hU3uKH 3a 8 Kitace 1 32 nenens
64 [ToBTOpeHME Kypca hU3uKH 3a 8 Kitace 1 32 nenens
65 Hrorosas KOHTPOJIbHas 1 33 Henens
pabota/Beepoccuiickas KOHTpoJibHast paboTa
66 @us3nuecKuil MPaKTUKyM 1 33 Henens
67 Ou3nyeckuil MpakTUKyM 1 34 gwenens
68 [TonBeneHue UTOroB roja 3a Kypc husuxu 8 1 34 nenens
KJlacca
OBIIEE KOJIMYECTBO YACOB I1O 68 10

I[TPOTPAMME
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MNPOBEPAEMBIE IIPE/IMETHBIE PE3YJbBTATBI OCBOEHUS OCHOBHOU
OBPA30OBATEJBLHON TPOI'PAMMBI OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUSA

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

1.1 HUCIIOJIb30BaTh IIOHATHS

19 pa3auyath SIBJICHHA 110 ONHCAHUIO UX XapPAKTEPHBIX CBOWCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

pacrio3sHaBaTb  IMPOSBJICHUC  HN3YUCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBICHUM B
13 OKpYyKaromeM MUpe, B TOM YUCIIC (1)I/ISI/I‘IGCKI/IG SABJICHUA B IIPpUPOAC, IIPHU
OTOM HNCPEBOAWUTL IPAKTHYCCKYIO 3aJady B y‘Ie6Hy10, BBIACIIATD

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCHIBATh M3YYECHHBIC CBOMCTBA TN M (PU3NUYECKUE SIBICHUS, UCIIONb3YS
¢usnyeckue BEIMYMHBL, TPU ONUCAHUU IPABWIBHO TPAaKTOBATh
14 (¢u3nyecKui CMBICT MCHOIb3YEMbIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
' (Gu3NYeCKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBSA3BIBAIOIINME JIAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JPYrUMH BEIMYHMHAMHU, CTPOUTH TIpapuku

HU3YUCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘IGCKI/IX BCIIMYHH

XapaKTepu3oBaTh CBOMCTBa TeN, (U3NMYECKUE SIBIEHUS M IPOLECCHI,
1.5 WCIIONB3Ysl HW3Y4YEHHBIE 3aKOHBI, IIPM O3TOM JaBaTb CJIIOBECHYIO

(I)OpMy.TII/IPOBKy 3aKOHa U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOMCTBA Tel, B TOM YHWCIE U B
KOHTEKCTE CUTYaIHi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
1.6 MPUYUHHO-CTICICTBEHHBIE CBSI3U, CTPOUTh OOBsiCHeHHMEe u3 1 — 2
JIOTHYECKHUX IIaroB ¢ MOMOMIbI0 1 — 2 M3ydeHHBIX CBOMCTBA (YM3HUCCKHUX

HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacy€THble 3a7aud B 2 — 3 JEWCTBUS, HCIONB3YS 3aKOHbI U
dhopmynbl, CBsI3BIBAIONIME (PU3UUYSCKHE BEIIMYMHBI: HAa OCHOBE aHalW3a
17 YCIIOBHSI 3aJlaydl 3alKChIBATh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK
' JaHHBIX JUIsI pEIIeHus 3a7aud, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEoOXoAUMBIE Ui €€ peIIeHUs, NPOBOAUTH pacuéThl U CpaBHHUBATH

IMOJIYYCHHOC 3HAUYCHUC (bHSI/I‘IeCKOI\/'I BCJIIMYHHBI C U3BECCTHBIMHU JaHHBIMU
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1.8

1.9

pacro3HaBaTh NIpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPH TOMOIIH
(GU3NYEeCKUX METOAOB, HCIOJIb3YSl ONUCAHHE MCCIEIOBAHUSA, BBLIEIAThH
IIPOBEPSIEMOE  IPEAINOJIOKEHUE, OLECHUBAaTh MPAaBUIBHOCTb IOPSJIKA

IIPOBCACHUA NCCIIEA0BaHMs, ACJ1aTh BbIBObI

MPOBOJIUTh OMNBITBI 10 HAONIONCHUIO (U3UYCCKUX SIBICHUHA WM
buznuecKux CBOMCTB Te: (hopMynupoBaTh MIPOBEPSIEMbIEC
MIPEIIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYA0BaHUS,

OIMCBIBATH XOJI OIBITA ¥ (POPMYITUPOBATH BBHIBOIBI

1.10

BBIITOJHATD HPAMBIC U3MCPCHUA C UCITOJIB30BAHUCM aHAJIOTOBBIX HpH60pOB
1 JaT4YUKOB (1)I/I3I/I‘leCKI/IX BCJIMYNH, CPABHUBATL PE3YJIbTAThI I/I3MepeHI/Iﬁ C

y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH

111

1.12

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOIN BETMYUHBI OT
IpYrol € UCIOJb30BaHUEM MPSAMBIX HW3MEPEHMH:  IUIAaHUPOBAThH
UCCIIe/IOBAaHNE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIEIys
IPEUIOKEHHOMY  IUIaHy, (UKCHUpPOBAaTh  PE3yJbTaThl  MOJTY4YE€HHOU
3aBUCHMOCTH B BH/JI€ TaOJINII U TPaQUKOB, J€JIaTh BBIBOBI 10 pe3ybTaTaM
HCCIIEA0BaHUA

MPOBOAUTH KOCBEHHBbIE M3MEPEHUsS (PM3NYECKUX BEIWYUH: IUIAHUPOBAThH
U3MEpeHus, CcoOupaTh  OSKCIEPUMEHTAIbHYIO  YCTaHOBKY,  ClEIys

HpCI[J'IO)KeHHOI\/JI HHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BEJIMYHNHBI

1.13

1.14

co0JroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM

0o0opynoBaHUEM

XapakTepu3oBaTh IMPUHLUUIBI JEHCTBUS U3YyYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOUCTB C OMOPOM HAa UX OMMCAHUS, HUCIOJIb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKMX SBJIEHUH M  HeoOXoauMmble (U3NYECKHE

3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb IMPOCTBIC TCXHUYCCKUC yCT‘pOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI o cxeMaM M CXEMATUYHBIM PHCYHKAM, COCTAaBJIATH CXCMBIL
QJICKTPHUYCCKUX ueneﬁ C MMOCICAOBATCIIBHBIM W IapaUICIIbHBIM
COCAUHCHUEM DJJICMCHTOB, pas3jindasd YCIIOBHBIC 0003HAYCHHS JIEMCHTOB

AJIEKTPUYECKUX LIEeTIeH

1.16

MPUBOAUTL  NpUMEPHl  (HAXOAUTh  HMHPOPMANMIO O  MPHUMEPaX)
MPAKTUYECKOTO MCIIONb30BaHUSA (PU3NUECKUX 3HAHUH B TOBCEIHEBHOU

KU3HH JIJIs1 oOecrieueHrst 0€30MacHOCTH NIPH 00pallieHuu ¢ mprudopamMu 1
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1.17

TEXHUYECKUMH YCTPONCTBAMU, COXPaHEHHS 30POBBS U COOTIOIEHHS] HOPM

9KOJIOTHYECKOI'O ITIOBCACHUS B OKPY)KaIOH_Ieﬁ cpenec

OCYILIECTBIATh HMOUCK HMH(pOpMaLMU (PU3MUYECKOIO COJEpXKaHHUS B CETH
HNHTepHeTr, Ha OCHOBE UMEIOIIUXCA 3HAHUM U IYTEM CpPaBHEHHUS
JONOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POPMALUIO, KOTOPas SABIAETCS

MPOTHUBOPEYNBON MIIK MOXKET OBITh HEJOCTOBEPHOM

1.18

1.19

MCIOJIB30BATh MPH BBHIIIOIHEHUH YUYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISAPHYIO
TuTepaTypy GU3MUYECKOTO COJIepKaHus, CIIPAaBOYHBIE MAaTEPHAIIbI, PECYPChI
cetu VHTepHeT; BnaxeTp NpUEMAaMU KOHCHEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO371aBaTh COOCTBEHHBIC MHCHMCHHBIC M KpPATKHE YCTHBIE COOOIICHHS,
0000mass WHPOPMAIUI0 U3 HECKOJIBKUX HMCTOYHUKOB (PH3UYECKOro
COlICp)KaHUs, B TOM YHCIC MYOJIMYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHON WJIM HMCCIIE0BATEILCKOM JEATEIIHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3yYCHHBIH TOHATHHHBIA ammapar Kypca (HU3UKH,

COIMPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHH€fI

1.20

MPU BBINIOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAHUN (UBNUECKUX
MIPOLIECCOB PACIPEAEATh O0S3aHHOCTU B TIpPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33Ja4aMH, CIEIUTh 3a BBIOJIHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBINM BKJAJ B

ACATCIIbBHOCTD I'PYIIIBI, BEICTPAUBATH KOMMYHUKATHBHOC B3aI/IMO,[[eI>'ICTBHC,

MIPOSBIISAS TOTOBHOCTD pa3peliaTh KOHQIIUKTHI

IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kona
Koa aaemenra IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasnena
TEITJIOBBIE SABJIEHUSA
OCHOBHBIE TIOJIOKCHHUSI MOJICKYJSIPHO-KUHETUUECKOU  TEOPHH
6.1 CTpOeHHUsI BemecTBa. Macca u pasmepsl MoJiekyd. OIBITHI,
6 - MOATBEPXKJIAIOIIME  OCHOBHBIE  MOJIOKEHUS  MOJIEKYJISPHO-
KMHETUYECKOU TEOPUHU
6.2 Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO  COCTOSHHI

BemiecTBa. Kpucramimyeckue u amopdHbie Tena
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OOBbsiCHEHUE CBOICTB ra3oB, )KHIKOCTEH U TBEPIBIX TNl HA OCHOBE

o3 MOJIOKEHUH MOJIEKYJISIPHO-KMHETHUECKOW TeOpUn
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUSA
6.5 TemnnoBoe pacmmpeHue u cxaThue
6.6 Temneparypa. CBs3b TemmepaTrypbl CO CKOPOCTBIO TEILIIOBOIO
- JIBYDKEHUS YaCTHULL
6.7 Buytpennss sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH 3Hepruu:
- TerIonepeaya U coBepiieHne padboTbl
6.8 Bunpl Teruonepenaun: TEIUIONPOBOIHOCTD, KOHBEKIIUS, H3ITydYeHUE
6.9 KomnnyectBo TemnoTsl. Y aenbHast TEIIOEMKOCTh BEIIECTBA
TennooOMeH W TeIIOBOE paBHOBECHE. YpaBHEHHME TEIJIOBOTO
6.10
Oananca
511 [1naBneHue n 0TBEpA€BaHNE KPUCTANINYECKUX BEILIECTB. Y JIe/IbHAs
' TEIJI0Ta IJIABJICHUS
[TapooOpazoBanne u koHaeHcanus. HMcmapenue. Kumnenue.
6.12 VY nenpHas TemoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI
KHIIEHUS OT aTMOC(HEPHOTO TaBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
6.15 [Ipunnunsr pabGotsl TernoBbix jBuratenedt KIIJ[ TemmoBoro
' nBuraTens. TerioBbie IBUTATEIH 1 3aIIUTa OKPYKAFOIIEH cpeIbl
3aKOH COXpaHEHMS U TPEBpAlllCHUs OSHEPrMM B TEIUIOBBIX
6.16
mporeccax
[IpakTuyeckue paboOTHI:
OnbITBl O HAOJIONEHUIO TEIJIOBOTO  PACIIMpPEHHsS Ta30B,
KHUJIKOCTEH M TBEPIIBIX TEI.
517 HccnenoBanue siBIEHUS TEMI00OMEHA TPU CMEIIMBAHUH XOJIOAHOM

U TOpsiYe BOABL.
OmnpeneneHne KOIMYECTBA TEIUIOTHI, ITOJYYEHHOIO BOAOW IIPH
TEII00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.

Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.

24




OnpeneneHHe OTHOCHUTEIbHOMN BIAXKHOCTH BO3yXa.

6.18

6.19

®dusnyueckue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KanwUIApHbIE SBJIEHUS B NPHUPOJE, KPUCTAUIBI B MPUPOJE,
n3nydyenue ConHla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;

O6p&30BaHI/I€ POCEI, TYMaHa, HHEA, CHETa.

TexHnuyeckue ycTpoHCTBa: KaWUISIPhI, IPUMEPHI UCIOIb30BAaHUS
KPUCTAJUIOB, UAKOCTHBIM TEPMOMETp, JaTYUK TEeMIIepaTyphl,
TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB, TMHTPOMETPBI, IICUXPOMETD,

napoBasi TypOHHa, JBUTaTeIb BHYTPEHHETO CrOPAHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onexrpuszauus Teil. J[Ba poga dJIEKTPUUECKUX 3aps 0B
BsaumoneiictBue 3apstkeHHbIX Tell. 3akoH KyrnoHa (3aBHCHMMOCTh
7.2 CHJIbl B3aMMOJICICTBUS 3apsKEHHBIX TENl OT BEJIMUMHBI 3apsi/iOB U
PaCCTOSTHUS MEXTy TE€JIaMH )
Onextpuueckoe rmnose. Hanpsyxk€HHOCTh 3JIEKTPHUYECKOro TOJIS.
7.3 [TpuHIMT Cyneprno3uIK SJEKTPUIECKUX MoJIeH (Ha KaueCTBEHHOM
YPOBHE)
Hocurenn ANEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN
7.4 anekTpuueckuit  3apsan. Crpoenme aroma. [IpoBogHukn n
TUDJIEKTPUKN
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
- OIEKTPUYECKUIM TOK. YCJIOBHUS CYIIECTBOBAHMS SIIEKTPUUYECKOIO
- TOKa. MICTOUHHUKM TOCTOSSHHOTO TOKa
2 JIeHiCTBUS  DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
- MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
7.8 Onektprueckas nenb. Cuia Toka. DNeKTPUIECKOe HANPSKEHNE
29 ConpoTuBieHHe  NPOBOAHMKA.  YJIENbHOE  CONPOTHUBIIEHUE
' BELIECTBA
7.10 3akoH OMa 1t yyacTKa Lenu
7.11 [TocnenoBarenbHOE M MapaAIIICIIBHOE COSAMHEHUE TTPOBOTHUKOB
7.12 PaboTa 1 MOIIIHOCTB 3JEKTPUUECKOro Toka. 3akoH Jxoynsa — JIenna
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DNEeKTpUUYECKHE LENH U MOTPEOUTENN 3JIEKTPUUECKON SHEPTUuu B

143 owiTy. KopoTkoe 3ambikaHue
7.14 IloctossHABIE MarHuTEL. B3anMoieiicTBHE MMOCTOSHHBIX MAarHUTOB
MarauTtHoe noyie. MarauTHoe IoJjie 3eMJIM M €ro 3HaueHHE It
7.15
JKM3HHU Ha 3emiie
216 OnbiT  Opcrena. MarHutHoe ToJi€  3JIEKTPUYECKOTO  TOKA.
' [IpuMeHeHne 37IEKTPOMarHuTOB B TEXHUKE
JleficTBue  MarHUTHOTO IIOJS HAa TPOBOJHHUK C  TOKOM.
7.17 DOneKTpoABUTaTeab  IOCTOSHHOTO  TOKa. Hcnons3zoBanue
AJIEKTPOJIBUTaTENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 Oneitel  @apagess. SIBieHHE HIEKTPOMArHUTHOM WHAYKILIHUU.
' [IpaBuio Jlenna
Onekrporenepatop.  CrocoObl  MONyYEeHUS  DICKTPHUUECKOMH
7.19 SHEPrUU. OJEKTPOCTAHIMKM Ha BO30OHOBISIEMBIX HWCTOYHHKAX
SHEPTHH
[IpakTudeckue pabOTHI:
OnbITel IO HAOMIOJEHUIO AJIEKTPU3ALUM TEI UHIYKIIMEH U TpU
COTIPUKOCHOBEHUH.
HccnenoBanue nelcTBUS 3JEKTPUUYECKOTO TOJI HA POBOAHUKU U
JUAJIEKTPUKHU.
COopka u mpoBepKa pabOTHI ANEKTPUUECKOW MU MOCTOSHHOTO
TOKA.
N3mepenue u perynmpoBaHue CUIIbI TOKA.
7.20 W3mepenue u perylnupoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBbI TOKA, HIIYILIETO YEPE3 PE3UCTOP,
OT COIMPOTHBJICHHS PE3UCTOPA U HAIIPSHKEHUS Ha pEe3UCTOpE.
OnbIThl, JEMOHCTPUPYIOUIUE  3aBUCUMOCTb  DJIEKTPUUYECKOIO
CONPOTUBIIEHUS NPOBOJHMKA OT €ro JUIMHBIL, IUIOHIaJH
MOMEPEYHOr0 CEUYEHHUS U MaTepuaa.

IIpoBepka MpaBIa CIIOKEHUS HaNpsHKeHU ! npu
MIOCJIEZIOBATEIbHOM COEIUHEHMM JABYX pe3uctopoB. IIpoBepka

npaBujia Uid CHJIBI TOKa IIpU MapalyICJIbHOM COCAWMHCHUU
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pesucropoB. OmpeneneHue pabOTHI  AIEKTPUUECKOTO  TOKA,
uaymero  4eped  pesucrop.  OmnpepeneHue  MOIIHOCTH
JIEKTPUUYECKOrO TOKA, BbIEISIEMOM Ha pe3ucrope. MccinenoBanue
3aBUCHUMOCTH CHWJIBI TOKa, MJAYILIErO0 Yepe3 JamIo4Ky, OT
HanpspkeHus Ha Heill.  Omnpenenenune  KIIZJL  narpeBatens.
HccnenoBanne  MarHUTHOIO — B3aUMOJCHMCTBUS — TOCTOSIHHBIX
Mar{uToB. M3yyeHHe MarHUTHOIO IOJI HOCTOSHHBIX MAarHUTOB
npu uUX OOBEAMHEHMHM W paszneneHuu. MccienoBanue AEHCTBHS
MEKTPUYECKOT0 TOKa HA MAarHUTHYIO CTpeiky. OIBbITHI,
JI€MOHCTPHPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KaTYIIKH
C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHHs TOKa B KaTYyILKE.
N3ydyenue nelcTBUS MAarHUTHOIO IOJISI Ha HPOBOJHUK C TOKOM.
KoncrpyupoBanue u uzyueHue padoTsl 3JeKTpoaBUTatTesist. ObIThI
[0 MHCCIEJOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HHIYKIHMH:
UCCIIeIOBaHHE  M3MEHEHUH  3HAa4eHUs U HaIpaBICHMS

WHAYKIOUMOHHOI'O TOKa

dusznueckue SIBICHUSI B npupoac: JSJICKTPUYCCKUC SABJICHUS B

aTMOC(I)epe, QJICKTPHUYICCTBO KHUBBIX OPraHU3MOB, MAIrHUTHOC I10JIC

7.21
3emun, npeiid MONOCOB, pOJIb MATHUTHOTO TIOJS JJIsi KU3HH HA
3emiie, MOJISIPHOE CUSIHUE
TexHuueckue ycTpoicTBa: 3JIEKTPOCKOIN, aMIIEPMETP, BOIBTMETP,
peocrar, CYETYUK JIEKTPUIECKON JHEpruu,
AJEKTPOOCBETUTEIIbHBIE npudopHl, HarpeBaTelbHbIE
7.22

ANEKTPONPUOOPHI (TIPUMEPBI), DIIEKTPUUYECKUE MPEeIOXPaHUTENH,
AJIEKTPOMArHUT, JIEKTPOABUTATENb TTIOCTOSTHHOTO TOKa, TEHEPATOP

IIOCTOSIHHOI'O TOKa

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
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OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHHUKA
» ®wusuka: 8-if kiacc : 6a30BbIi ypoBeHb: yucOHuK / .M. Ilepeimkun, A.W. IBaHOB. —
Mockga : AkinonepHoe odiiectBo «M3aarensctBo «IIpocsemnienuey, 2023.

METOAUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

» ®uswmka: 8-i knacc : 6a30BbIi ypoBeHb: yueOHuk / .M. Ileppimmkun, A.W. UBaHoB. —
Mockaa : AkunonepHoe oo0mectBo «M3narenberBo «IIpocsemenne», 2023.

» Ouszuka: 8- kmacc : 0a30BbIi ypOBEHb : COOPHHK BOIPOCOB U 3a/1ad : yuyeOHOe
nocobue / A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii. — Mocksa : [Ipocsemenue, 2023.

» OmnopHble KOHCIIEKTHI W pa3HOYpOBHEeBble 3amaHus. K  y4eOHuUKy  uis
o01eoOpa3zoBarenbHbIX yueOHbIX 3aBeieHnid A.B. [lepoimikun «@usukay. 8 kmace». — CIIO.:
OO0 «Buxkropus mmoc», 2016.

» Mapon A.E. ®usuka. 8 Ki1acc : caMOCTOSITeIbHBIE M KOHTPOJIBHBIC pa0OTHI K y4eOHUKY
A.B. Ilepsimikuna / A.E. Mapown, E.A. Mapon. — M.: [Ipoda, 2017.

» Kupuk JI.A. KadectBeHHble 3amaun no ¢usuke mius 7-9 xmaccoB. — M.: MJIEKCA,
2020.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
» bubnuoreka mudpoBoro oOpa3zoBaTeNbHOTO KOHTEHTA : O(UIIMATBHBIA CaWT. —
URL.: https://urok.apkpro.ru/
» Mos mkona : opuimanehei cait. — URL: https://myschool.edu.ru/

INPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
NpoBEPSIEMOro YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
TpedoBaHusA o0uiero oopasosanus Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKM B HAYYHOH KapTHHE MHUPA; CHOPMHPOBAHHOCTH
0a30BBIX MpPEICTaBICHUM O 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTH SIBJICHUIN
OPUPOBI, O POJM SKCIEPUMEHTa B (U3UKE, O CUCTEMOOOpa3yIomed posu
(U3UKHU B pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUI1, 00 3BOITIOLNN

¢u3nUecKuX 3HAHUA U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHUHE

MHUpPa, O BKJIAJ€ POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
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HAyKd, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHUpPA, Pa3BUTHE TEXHUKU U

TEXHOJIOTUH

3HaHMUS O BUAAX MaTepuu (BELIECTBO W IOJiE), O JBIKEHUHU Kak CIocooOe
CYIIECTBOBaHMS MaTepuu, OO0 AaTOMHO-MOJEKYJISPHOW TEOPHH CTPOCHHS
BEIIECTBA, O (PU3WYECKOW CYIIHOCTH SBICHUN MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SIBICHUS 110
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
JaHHOe (PM3NYECKOE SIBJICHHUE; YMEHUE Paclo3HaBaTh MPOSBICHUE N3YUEHHBIX
buznyecKuX SBICHUM B OKPYXAIOIIEM MHpE, BBLAEINSS HUX CYIIECTBEHHBIC

CBOICTBa (IIPU3HAKU)

BJIaI[eHI/Ie OCHOBaMH HOHSITHHHOTO amnmapara M CHUMBOJIMYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U  HCIIOJIb30BAHHC HUX IOJI1 PCHICHUA y‘IC6HLIX 3ala4; YMCHHC
XapaKTCpHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUSA U IPOUCCCHI, UCITOJIb3Ys

q)YHI[aMeHTaJ'IBHLIe U OMIIMPUYICCKUC 3aKOHBI

YMeHHne OINCHIBATh HN3YUYCHHBIC CBOMCTBA Tel M (1)1/131/1116(:1(1/16 SABJICHHA,

UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnagenue ocHOBaMH METOAOB HAyYHOTO MO3HAHUS C y4ETOM COOJIOICHHS
npaBuiI 6e30macHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITENILHO COOUPATh OSKCIEPUMEHTANbHYIO YCTaHOBKY W3
JaHHOTO Habopa 00OpYAOBAaHMS IO WHCTPYKIIMH, OMHUCBHIBATH XOJ OMbITA U
3aMKCHIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;

MIPOBEJICHHUE MPSMBIX U KOCBEHHBIX U3MEPCHUH (PH3NICCKUX BEITUYHH: YMCHHE
IUTAHUPOBATh W3MEPEHUs, CaMOCTOSTEIbHO COOUPATh HKCIEPHUMEHTAIbHYIO
YCTaHOBKY 10 MHCTPYKIIMH, BEIUNCIISITH 3HAYCHHUE BEJTMYNHBI H aHATTH3UPOBATH
MOJTy4YeHHBIC PE3yNbTaThl C Y4YETOM 3aJaHHOW MOTPEIIHOCTH PEe3yIbTaTOB
WU3MEPEHHUI;

poBe/IeHNUE HECJIOKHBIX AKCMIEPUMEHTATBHBIX UCCJICTIOBAHMUI;
CaMOCTOSITEIbHO COOUPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY W IPOBOJIUTH
WCCIICIOBAaHNE TI0 WHCTPYKIUHU, MPEICTABIATh IOJYYCHHBIE 3aBHCHMOCTH
(U3HYECKUX BEJUYHMH B BUJC TAOJHIl U TPAPUKOB, YIUTHIBATH ITOTPEITHOCTH,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCICOAOBAHUA

[TonnMaHne XapakTEpHBIX CBOMCTB (puU3MUECKHMX Mojenel (MarepHaibHas
TOUYKa, a0COJIOTHO TBEPIOE TEJIO, MOJAEIM CTPOEHHs Ta30B, JKUAKOCTEH U
TBEPABIX TEJ, INIAHETAPHAs MOJEIIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO 1pa)

U YMEHHUE MPUMEHSATh UX JUIs 00bACHEHUS (PU3UUECKUX MPOIIECCOB
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YMmenue oObSICHATh (pU3MUECKUe MPOIIECChl U CBOICTBA Tel, B TOM YHUCIIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH,
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBS3U M CTPOUTH OOBSICHEHHE C OMOPOid Ha
U3YYCHHbIE CBOWMCTBa  (PU3MYECKUX  SIBICHUN, (U3MYECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIN

YMenue pemarb pacu€THbie 3a1auu (Ha 0a3ze 2 — 3 ypaBHEHMIl), UCHIOJIb3YS
3aKOHbI U (DOpPMYIbI, CBs3bIBarONIMe (pU3MUECKHE BEITUYHUHBI, B YAaCTHOCTH,
3alIMCbIBATL KPATKOC YCJIOBUC 3aJavd, BBIABJIATHL HCAOCTAIOIIMUC OAHHBIC,
BBIOMpATh 3aKOHBI U POPMYIIBI, HEOOXOUMBIE JUIA €€ pelleHus], UCTIOIb30BaTh
CIIpaBOYHBIC OJaHHBIC, IMPOBOAWUTH paC‘-IéTI)I U OLCHUBATHL PCATUCTUYHOCTDH
MOJIyYEHHOTO 3HAa4YeHHs (PU3NYECKOM BEIMYMHBI, YMEHHE OIpenessaTh

pa3MepHOCTh (PU3NIECKOI BETHUNHBI, TIOIYYECHHON MPU PEIICHUH 3a1a41

10

YMeHHe XapaKTepHU30BaTh MPUHLHUIBI JEHCTBHUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, W HPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB 10 UX ONHMCAHUIO, MCIOJIb3YSl 3HAHHUS O CBOWCTBAX (DU3MUYECKUX

SIBJICHUH 1 H606XOI[I/IMBIC (I)I/I3I/I‘leCKI/I€ 3aKOHOMCPHOCTH

YMeHue HCIoib30BaTh 3HAHUSA O (DU3MYECKHX SIBJICHUAX B ITOBCETHEBHOMN
JKU3HU Uil oOecriedeHHs O€30MacHOCTH MpU OOpalleHHu ¢ ObITOBBIMHU
npubopaMH M TEXHUYECKMMH YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbi U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOrO IIOBEIEHUS B OKPYXKAIOLIEH cpene;
NOHUMaHHe HEOOXOIMMOCTH MPUMEHEHHS TOCTUKEHUH (PU3UKU U TEXHOJIOTH

IJI paiuOHAJIBHOTO IMPUPOJ0IIOJIB30BaHUA

11

OnsIT Moucka, MpeoOpa3oBaHus U MPEICTaBICHU HHPOPMAIUH (HUZUYECKOTO
COJIEpXaHUsI C  WCIOJIb30BaHWEM  HMH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIl; yMEHHE OIICHUBATh JOCTOBEPHOCTH MOTYYCHHON HHPOPMAIUU Ha
OCHOBE HMEIOIINXCS 3HAHUW M JIONOJHUTENIBbHBIX HCTOYHUKOB, YMEHHUE
WCIIONIb30BaTh TPU BBHIMOJIHEHUU Y4YEOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO
auTeEPaTypy (U3MYECKOTO COJAEpXKAHUsS, CIPABOYHBIE MaTEPHUAIIbI, PECYPCHI
cetu MuTepHer; BiageHne 0a30BBIMH  HaBBIKAMH  MPEOOPa3OBAHUS
nH(pOpMaINMi W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTyH0; YMEHHE CO3/aBaTh
CcOOCTBEHHBIC TUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE MH(POPMAIIUU W3

HECKOJIBKHX HCTOYHUKOB
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ITEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D ITO

PU3UKE

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE ABJIEHUA

Mexanndeckoe JBHXKCHUC. MaTepHaanaﬂ TOYKa. Cucrema OTCUETa.

OTHOCUTEIBHOCTh JBHXCHUA

1.2

1.3

PaBHomepHoe u HepaBHOMepHOe nBuxKeHHe. Cpeansisi ckopocth. Dopmyna ans

BBIYKCIICHUS CpeHEel ckopocTu: V = Sft

PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JABHIKCHUC. 3aBHCHUMOCTh KOOpAMHATBI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:

xX(#)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JII IPOCKOHHU CKOPOCTH, IIPOCKIUHU

NnepeMeuICHusA, IIyTH, KOOPAWHATLI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JBHXXCHUH

14

3aBUCHUMOCTh KOOpPAMHATHI Te€la OT BpPEMEHUM B CIydyae paBHOYCKOPEHHOIO

HpHMOHHHeﬁHOFO JABWKCHUA

-Sx{f} = 'lf,;: #* f_ax *

|35 [y

@opMynbl I OPOEKIUU IEPEMEIIEHUs, NIPOEKIUU CKOPOCTH M IPOEKIUHU

YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHCﬁHOM JABWKCHUU!

2
s, () =y, -t+a, R

U_,{_(f) =Up, T, 1.

a. () =canst,

o] 5

UI.‘cL - UIIL =2£IISI
I'padmku 3aBUCUMOCTH OT BPEMEHH JJISl POSKI[MH YCKOPEHHUS, IPOSKIIHA CKOPOCTH,
MMpOCKIHU MNCPEMCUICHUA, KOOPAWHATHI IPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM

JABMKCHUU

1.5

CBoOognoe maaeHue. DOopMyIbl, OMUCHIBAIOIIME CBOOOJHOE TAJeHUE TeJa II0
BEPTUKAIN (IBHXKEHHE TEJIa BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MIIN).
I'paduku 3aBECHMOCTH OT BPEMEHH TSl IPOCKITUN YCKOPEHUS, MPOCKIIUA CKOPOCTH

1 KOOPAWHATEI ITPpU CBO6OI[HOM MMaaACHUM TCJIa 110 BEPpTUKAIIN
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CkopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKpYkHOCTU. HanpaBnenue ckopocTu.

@dopmyna A BBIYUCICHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH M TEepUoj

oOpareHus:
2mR
L=
T

LentpocTtpeMuTenbHoe  yckopeHue.  HampaBieHwe — LEHTPOCTPEMUTENIBHOIO

yckopenus. @opmyna i1l BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. — L
" R
dopmyiia, cBsI3bIBAIOLIAst IEPUO U YACTOTY OOpalCHUS:
V= 1
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _F1—>2
Tpenue nokost u TpeHue ckoipxeHus. @opmyna JUIsl BBIUMCIEHUS MOAYJS CHIIBL
TPEHUS CKOJIBKCHHUS:
1.12

Frpzp-;"-f
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1.13

1.14

1.15

1.16

1.17

Hedopmarus Ttena. Ympyrue u Heynpyrue aedopmanuu. 3aKoH yOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

BcemupHoe Tsarorenne. 3aKkoH BCEMUPHOTO TATOTEHUS:
My - My
F=G- -1 _2
R
Cuta TsoxecTH. Y CKOpeHHe CBOOOIHOTO MaCHUs.
dopmyiia 1715 BBIYUCICHUS CUIIBI TSHKECTH BOIM3H MoBepxHocTH 3emiuu: F =mg.
JBuxenue maner Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocThb

U TIEperpy3Ku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
=m0
I/IMHy.]'ILC cucteMsl Ten. M3Menenue HUMITYJIbCA. I/IMHy.]'IbC CHUJIBbI
3akoH COXPAHCHUA UMITYJIbCa JJIA 33.MKHYTOI>'I CHUCTCMBEI TCII.
p=myUy +m, U, =const
PeakTtuBHOE JABUXKCHHUC

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsooscx

Mexann4deckass MOIIIHOCTb:

N=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJI1 BBIYMCIICHUA

KUHETUYECKON YHEPTUU:

HE)E
Bem g

TeopeMa o0 kuHeTHUecKOU sHeprun. Popmyra s BIYMCICHHS TOTCHIIMAIIBHON

SHEPTUH Tella, OIHIATOrO

Hag 3eMIISit:
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1.19

E,=mgh

Mexanndeckast OHEPIusi:

E=Ek+Ep

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

1.23

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBrokHBIN 1 HenoABWKHBINA 0J10kK. KIT/I mpocThIX MEXaHU3MOB,

n= Anonesaas
A‘S&I‘IH‘E[EEE&H

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:

_F
p_ls"

HaBnenue raza. ATMocepHoe JaBieHuUE.

FI/I,HPOCTaTI/I‘IeCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH Apxumena. dopmyna IsI  ONpeneNeHMs]  BBITAIKUBAIOLICH

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
F Apm. T pev

Ycaopue miapanus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIAaBAHUC

CHIIBI,

1.24

Mexanunueckue Konebanus. AMIUIMTYa, IEPHOA U YacToTa Konebanuil. dopmyia,

CBSI3BIBAIONIAS YACTOTY U NIEPHO]T KOJICOAHMIA:
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1.25

1.26

1.27

1.28

MareMaTtnueckuii M IPYKUHHBIA MasATHUKMU. IIpeBpamienue oSHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIe U IIOICPEYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKaA. OTpa)KeHI/IC 3By1(0B01>i BOJIHBI Ha I'paHULC IBYX

cpen. MHdpa3ByK U ynbTpa3Byk

1.29

1.30

IIpakmuueckue pabomol

N3Mepenne cpenHei IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH
MPYXUHBL, KOAPQUIIMEHTA TPEHHSI CKOJBKCHHUS, PabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CpPEIHEH CKOPOCTH IBMKEHHS OpycKa IO HAKJIOHHOW ILIOCKOCTH;
YCKOpEeHHs1 OpycKa IpH ABUKEHUU IO HAKIOHHOW TUIOCKOCTH; YaCTOThI U MEepUoja
KojeOaHUi MaTeMaTH4eCKOro MasTHHMKA; 4YacTOThl M Tepuoaa KoleOaHWid
MPY>KUHHOTO MAasTHHUKA; MOMEHTA CHJIbI, JIEUCTBYIOIIETO Ha pbIvar; paboThl CHIIbI
YIPYTOCTH TPHU MOIBEME TPy3a ¢ TOMOIIBIO HEMOJABIKHOTO OJI0Ka; paOOTHI CHIIBI
YOPYTOCTH MPHU MOABEME Tpy3a C IMOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOM CHIIBI OT 00BhEMa MOTPYXKEHHOW YacTu
TeJjla ¥ OT INIOTHOCTH >KHAKOCTH, HE3aBUCHMOCTH BBITAJIKMBAIOMIECH CHIIBI OT MAacCHI
TeJla; CWIbl TPEHUsI CKOJBXEHUS OT CHJIBl HOPMAJIbHOIO JABJIIEHUS W OT poja
MMOBEPXHOCTHU; CHJIBI YITPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHHU AepopManiuu
MIPYKUHBL; YCKOPEHUs OpycKa OT yIJia HaKJIOHA HaIlPaBJISIONICH; eproja (4acTOThI)
KOJIeOaHUN HUTSHOTO MasSTHHKA OT JUIMHBI HUTH, TIEpHO/Ia KOJIeOaHuil PYKUHHOTO
MAasiITHHKA OT MAcCChl Ipy3a U KECTKOCTU IMPYKUHBIL; HUCCIEI0BAaHUE HE3ABUCUMOCTH
nepuoaa KojeOaHWil HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBust

PaBHOBCCHUS pblUara

Du3zuyeckue A6n1eHUs. 8 NpUpoOe: TPUMEPHI IBUKEHUS C Pa3IMUHBIMU CKOPOCTSMH B
YKUBOMW M HEKUBOU IPUPOE, NEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, TPUITUBBI
U OTJIHBBIL, ABMKeHUE TutaHeT CoJIHeYHOW CHCTEMbl, pEaKTUBHOE JIBUYKEHHUE >KUBBIX
OpPTraHU3MOB, PBIUATH B TEJI€ YEIOBEKA, BIUSIHUE aTMOC(EPHOTO TaBICHUS HA KUBOU
OpraHusM, IUIaBaHHE pbIO, BOCHIPUATHE 3BYKOB >KUBOTHBIMHU, 3EMIIETPSICEHHUE,

CECMUYECKHUE BOJIHBI, LlYHAMH, X0
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Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HOaTUUKHU IIOJIOXKCHHUA, PACCTOAHHUA U
YCKOpE€HHA, AJUHAMOMETpP, IOAUMIMIIHKMKH, PpaKEThl, pbIyar, HO,I[BH)KHBII;'I n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, IPOCTBIC MCXAHU3MbI B 6BITy,

L3l COOOIIAIOIIUECS COCY/bl, YCTPONCTBO BOJONPOBOJAA, THUAPABIMYECKHI TMpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TETUIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU CTPOCHHS BEIIECTBA.

2.1 Mogenu  TBEPIOTO, IKUAKOTO M ra3o00pa3HOrO0  COCTOSHHUM  BEILECTBA.
Kpucrannuueckue u amopgHble Tena

T JIBumkeHue yactull BemectBa. CBsI3b CKOPOCTH JBUKEHHS YACTHIl C TEMIIEPATyPOU.

' BpoynoBckoe nBmxenue, udQysus

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas »sueprus. Pabora u Temnmomepenaya Kak CIOCOOBI HM3MEHEHHS

' BHYTPEHHEHN HEPTUU

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanue u oxnaxaenue ten. KonnuecTBo TEIIoThL. Y AenbHas TEMI0EMKOCTD:

2.8 O=cam(t,—t,)
3aKO0H COXpaHEHUs YHEPTUH B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOrO OalaHca:

2.9 Ql +Q2 +..=0
Ucnapenne wu koHueHcarusa. H3MeHeHHME BHYTPEHHEW JHEpruM B MpoIlecce

210 ucnapeHus W KoHJeHcanuu. KumeHwe IkMIKOCTH. Y7enpHas — TeIoTa

' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
912 [InaBnenue u kpuctaumzanus. I3MeHeHue BHYTPEHHEW YHEPTUM TIPHU IUIABJICHUU U

KpucTaJllin3alnuu. YZ[GJIBHEUI TCIIJIOTA IIJIaBJICHUA
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BuyTpeHHsI 9Heprus cropanys TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHus TOILINBA: (| =

2.13 Q/m
2.14 [Tpununs! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens
IIpaxmuueckue pabomul
N3mepenne ynenpHON TEMIOEMKOCTH METAUIMUECKOr0 IWIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJIYYEHHOI'O BOJIOM KOMHATHOM TeMIlepaTypbl (PUKCUPOBAHHOU Macchl, B
215 KOTOPYIO ONYIIEH HAarpeThli [WIMHJIP; KOJIUYECTBA TEIUIOTHI, OTJAHHOIO HarpeThiM
' LMJIMHIPOM, [TOCJIE OIIYCKaHMSI €r0 B BOJy KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON
BJIQXXHOCTH BO3/1yXa; YACJIbHOW TEIUIOTHl IUIaBiIeHUs Jpaa. VccienoBanue
M3MEHEHHUs TeMIIepaTypbl BOJAbI IIPU Pa3IMYHBIX YCJIOBMSIX; SIBJICHUS TEIJIOOOMEHA
[IPU CMEIIMBAHUU XOJIOAHOW U ropsueid BOJbL; Ipoliecca UCHapeHUst
Quzuyeckue s61eHUs 68 npupode: TOBEPXHOCTHOE HATSXKEHUE U KalWUISPHbIE
2.16 ABJICHUS B TIPUPOJE, KpUCTAlUIBl B mpupone, usinydeHue CoiHua, 3amep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texnuueckue ycmpoticmea: KallWUISAPBI, NPUMEPHl HMCIOJB30BAaHUSA KPHUCTAIIOB,
217 KHUJKOCTHBIM TEPMOMETP, aTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIUIEHNUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOHHa, JBUTraTeIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpuzanus Tenl. [[Ba Buia dIeKTPUIECKUX 3apsiioB
3.2 BsaumopeiictBue 3apsokeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHS JICKTPHUIESCKOTO 3apsiia
34 Onexrpuueckoe nose. Hampspk€HHOCTh — anekTpuueckoro mois.  IlpuHnmn
' CYIIEPHO3UIINH IEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu osnexktpuyeckux 3apsnoB. JlelicTBUe SJEKTPUYECKOTO TOJII Ha
' aNeKTpudecKkue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
[TocTostHHBIN 3nekTpuueckuil Tok. JleMcTBus snekTpuueckoro Toka. Cuiia TOKa.
Hanpsioxenue.
3.6
I =qg/t,U=A/q
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DJIEKTPUYECKOE CONPOTUBIICHHE. Y ITBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma mis ygactka snekrpuueckon memnu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I =I,. U=U+U,: R=R +R,
| 2 | 1 2
3.9 [TapannenpHOE cOeIMHEHNE IPOBOJHUKOB PAaBHOTO COIPOTHBIICHHUS:
U=U:I=1+1,; Rzi.
- - 2
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pabota u momHOCTh 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHOE 110JI€ TPSIMOTO IIPOBOIHUKA € TOKOM. JIMHUM MarHUTHOU
UHIYKIWH
3.13 MarauTtHoe 1ose MoCTOSsHHOrO MarHuTa. BzaumoeiicTBiue MOCTOSIHHBIX MarHUTOB
3.14 JIeficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMariuTHOM UHAYKIMU. [Ipasumno Jlenna
IIpaxmuueckue pabomul
N3mepeHue 351eKTpuIecKoro CONpOTUBIIEHHS] PE3UCTOPA; MOLTHOCTH AIEKTPUIECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOAHUKE (PE3UCTOPBHI,
316 JIAMIIOYKa), OT HAIpPsHKEHMsI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COMPOTHUBIICHUS

OT JUIMHBI TPOBOJHMKA, IUIOIAAM €ro IIONEPEYHOIO0 CEUEHHS U YAEIBHOIO
CONIPOTHUBJICHHUS.

[IpoBepka mnpaBuna g AIAEKTPUYECKOIO HAINPSHKEHUS NPU IOCIEI0BATEIIBHOM
COCAUHEHUU NPOBOJAHUKOB; IIpaBWIa JUIA CHIBl DJIEKTPUYECKOIO TOKA IpPU

napajyieIbHOM COSJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
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Qusuueckue A6neHuUs 6 npupooe: BICKTPUUYECKHUE SBIEHUS B aTMocdepe,

3.17 AJIEKTPHUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE T10JIe 3eMJIH, Ipeii( MmorCcoB, poIib
MarHUTHOTO TOJIS JUIS )KU3HU Ha 3emJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmaa. 31€KTPOCKOI, aMIIEpPMETpP, BOIBTMETP, PEOCTaT, CUETUMK
318 AJIEKTPUUYECKOW JHEPTUM, OSJICKTPOOCBETHTEIbHBIC NPUOOPHI, HarpeBaTeIbHbIC
' AJIEKTPONIPUOOPH! (IIPUMEPBI), SICKTPUUECKHUE TPEIOXPAHUTENN, IJIEKTPOMArHUT,
AJIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkasa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojienb cBeta. [IpsiMoMHEHOE pacipoCTpaHeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus cera
394 JIunza. Xon mydeit B muH3e. @OKycHOE paccTosiHUE JTMH3BI. ONTUYeCKas CUila JIMH3BL:
' D=1F
3.25 I'na3 kak ontudeckas cucreMa. OnTuyeckue mpudopsI
Ipaxmuueckue pabomul
#HH##Par###lI3mepenue onTUUeCcKOW CuiIbl  coOuparomied JHH3bI;  (POKYCHOTO
paccTosiHUs coOMparoiel JMH3bI (IT0 CBOIMCTBY paBEHCTBAa pa3MEpOB MpeaMeTra U
n300pakeHus, KOTJa MpeIMeT pAaCHoJOKEeH B JBOMHOM (QOKyce), IOoKazaTels
3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOMCTBA H300paKEHUs, TMOIYYEHHOTO C TIOMOIIBIO
cobuparomiell JTUH3bl; U3MEHEHUs1 (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TIPEJIOMIICHHS] CBETOBOTO JIy4a OT yrjla TaJeHHs Ha TpaHHIle
«BO3/TyX — CTEKJIO»
397 DQusuueckue seienus 6 npupode: 3arMmenust Conana 1 JIyHsI, 1IBETa TEII, ONTHYECKUE
' ABJICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOTOAIIApaT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHUA
11 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-uznydeHus. Peakuum anepa-u Oera-
' pacraga
4.2 OmerTel Pe3epdopaa o paccessuuro anbda-vyactuil. [ImanerapHas Moaens aroma
4.3 CocraB aromHoro sigpa. M3otormsl
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
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4.5

SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

DQusuueckue A61enUs 8 npupooe: ECTECTBCHHBINH PaOAKTUBHBIN (DOH, KOCMHUECKHE

: Iy4dn aJMOaKTUBHO H3JIYYCHH IPUPOJIHBIX ~ MHHEPAJIOB JICHCTBH

4.6 , e €HHEe e , e e
pa[[HoaKTI/IBHLIX H3J'Iy‘-ICHHfI Ha OpFaHI/ISM YCJIOBCKA

47 Texuuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBHIYAIbHBIA JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa
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