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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHUs
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3rka SABISETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI KapTUHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO0 METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JIOKA3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONH pELICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust puU3MKU:

NpuUOOpEeTEeHNE WHTEpeca M CTPEMIICHHS OOydYaronumxcsi K HayYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS M (DOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUIsI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyaymen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
nanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUITUX PacUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).



[Ipennaraemslii B mporpamMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyaromuxcs, CHUcKa dKCIIEPUMEHTAIBHBIX 3a/laHu, MpeIaraéMbIX B paMKax
OCHOBHOTI'O F'OCYapCTBEHHOTI'0 3K3aMeHa M0 (pU3UKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KaI0IIero Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoabl. PUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmueckux BenuuyuH. DU3NYECKUE
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPO.Y.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOIOJCHHUE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOroaemMoro sipiieHus. Onucanne GU3NUeCKUX SBJICHUHN C TTIOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®uznueckue mpuOOPHl U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenne 1EHbl IeTICHUS MIKaIbl U3MEPUTEILHOTO TTPUbdOopa.
N3mepeHne pacCcTOSHAMN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEN.
N3MmepeHne TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M
JaTyuKa TeMIIepaTyphl.
6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
iapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OO0Jiblle, YeM OOJIbIlle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BelIecTBA: aTOMbI M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne dacTtul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHue 6pOoyHOBCKOTO JBUKCHHUS.
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2. Habmonenue nuddysumn.
3. HaOmronenune  sABiEeHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).

2. OmbITHI 110 HAOJIOCHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna kak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.

N3mepeHne cKopoCcTH NMPSAMOIMHENHOTO IBH>KEHHUS.

HabGnronenue siBjeHUs] UHEPLIMH.

Hab6nronenune n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalpaBJICHHbBIX 110 OJHOU MPSIMOIA.

.]Ia6opam0pub1e pabomsl u onvimel.

1. OmnpezeneHne CKOPOCTH PABHOMEPHOT'O JIBMKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAaKJIOHHOM IJIOCKOCTH.
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3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (jedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.



Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHs U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObEma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lneBMaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapocTtatuyeckuit
napajokc. Coobatromuecs cocypbl. ['unpaBinueckne MEXaHU3MBbl.

AtMmocdepa 3emsn u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3QylIHOW oOosouku 3emin. OnbiT Toppuuemu. M3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs: Cocyabl.

['mapaBauyueckun mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€Ja Y IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIBI BECY BBITECHEHHON KUJIKOCTH.
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YcnoBue miaBaHus TEJ: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHMS MIOTHOCTEHN TeIa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMA MOTpyKEHHOM B
JKHUJIKOCTh YaCTH TeEJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B ’KMJIKOCTH, OT MAcCChI T€Ja.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKMJIKOCTDb YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBanne apeoMeTpa UM KOHCTPYUPOBAHUE JIOAKU U
OIIpeleIIEHUE €€ IPy30H0AbEMHOCTH.



Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.
Mexanuueckast pabota. MOITHOCTS.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. llpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpalienrie 0OJTHOTO BH/Ia MEXAaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. IIpuMepsl NPOCTBIX MEXAaHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
N3mepenne K11/ HakJIIOHHOM MJIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.

8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJICHUA. TEenI0BOE paCIIUPEHUE U CIKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yacTull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHUS.

BnaxxHocTh BO3ayXa.

OHeprus TOILIMBA. Y eNbHAas TEIUIOTa CrOPaHusl.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

a b~ b
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HaGmroienre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HaOmnronenue siBneHuid cMaurBaHUsI M KalMWUISIPHBIX SIBJICHUH.
HaOGmroienre TemioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUHU HWJIH
OXJIKJICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tennmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGaroieHre KUMEeHUs.

12. HabGmroaeHne mocTosSHCTBA TEMIIEpaTyphl ITPH TIJIaBJICHUH.
13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsT BHYTPEHHEH OSHEprud Tejla B Ppe3ysbTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TeII000MEHE C HAarpeThiM METAUTMYECKUM LIHJITHHIPOM.

10. OnpenenieHne yIeabpHON TeIIOEMKOCTH BEIIECTBA.



11. MccnenoBanue nporecca nCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbA.

Pazgea 7. JiekTpuvecKkue, MATHUTHBIC M CBETOBbIC SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbkeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSIHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro mnoiis. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. ¥YEIbHOE CONPOTHUBJIEHUE BemecTBa. 3akoH Oma
o ydactka uend. [locnepgoBarenbHOe W mapajuiellbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DnexkTpudecKre 1enu U MOTPEOUTENH IISKTPUIecKor sHepruu B O6bITy. Kopotkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oOJ€  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHoJib30BaHHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

JlyueBas MOJIC/b CBeETA. Hctounuku CBeETa. [IpssmonnHeHOE
pacopocTtpanenue cBera. 3atMeHus ConnHua u JIlynsl. Otpakenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICMoap30BaHME TIOJTHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom myweit B numH3e. OnTuyeckas cucrema (oToarmapara,
MHKpPOCKONIAa M Tejeckoma. [7a3 kak onTtuyeckas cucreMa. biM30pykocTh U
JAIbHO30PKOCTb.

Hemoncmpauyuu.



DnexTpuzauus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U ACHCTBUE IJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MopaennupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

WM cTOYHUKHN OCTOSIHHOTO TOKA.

JIecTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BBbIii pa3psI.

12. I3mepeHne Cuiibl TOKa aMIIepMETPOM.

13. I3mMepeHne JeKTpUIECKOT0 HAMPSKEHUSI BOJIBTMETPOM.

14. PeocTaT u Mara3uH CONPOTUBIICHUM.

15. B3aumoieiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3AECICHHUS MOJIKOCOB MarHUTa.
17. MoaenupoBaHUE MArHUTHBIX NOJIEN ITIOCTOSSHHBIX MAarHUTOB.
18. OnbIT IpcTena.

19. MarHuTHOE MoJie TOKa. DNEKTPOMArHuT.

20. JlelicTBME€ MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21. DJEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

22. [IpsAMoOJIMHEWHOE pacIPOCTPAHEHHUE CBETA.

23. OTpaxkeHue CBeTa.

24. ITonyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
25. [Ipenomiienne cBera.

26. ONTUYECKUI CBETOBO/I.

27. Xop J1y4eil B coOuparoIiei JIMH3e.

28. X0J Ty4deil B pacCEeUBAIOILIECH JIMH3E.

29. [Tosryyenue n3o0pakeHui ¢ MOMOIIBIO JIMH3.

30. [Ipunuun aeiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.
31. Mogensb rnasa.

© N g~ wNRE

Jlabopamopnsie pabomel u onvimel.

1. OnpIThl TO HAOJNIOACHUIO DOJEKTPpU3ALUM TeJl WHAYKUUEH | TMpu
COTNPUKOCHOBEHUH.

2. UccnenoBanue AEUCTBHUSL DJICKTPUYECKOTO TIOJII HA TPOBOAHUKUA H
JTIUDJICKTPUKH.

3. COopka u rpoBepka pabOThI JIEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenune u peryJIupoBaHue CUIIbI TOKA.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

22.
23.

24.
25.

N3mepenne U peryaupoBaHue HAPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4Y€pe3 pE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIECHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEYEHMS U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIEN0BATEIHBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji1 CWIbBl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pes3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKECHMS Ha HEW.

Onpenenenune K11/l narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
OOBEIUHEHUY U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPHUPYIOLIIME 3aBUCUMOCTh CHJIBI  B3aUMOJEUCTBUS
KaTyIIKu C TOKOM M MarHuTa OT CHJIbl TOKAa W HANpaBJEHUS TOKa B
KaTyIIIKE.

N3yuyenue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KII/ anmekTpoaBUrateibHOM yCTaHOBKH.

HccnenoBanyue 3aBUCUMOCTH yIjla OTPa)KE€HUs CBETOBOIO Jyya OT yrIjia
najieHusl.

N3yuenune xapakTepucTUK U300paxeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yTjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tomy4yenune n300paxeHuit C MTOMOIIBI0 COOMPAOIICH JTUH3HI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIbI coOMparoueit
JIMH3BI.

9 KJTACC

Pasznea 8. Mexannuyeckue siBJICHHUS.



Mexanuueckoe naBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE MNPSAMOIUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe jBmkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrtota oOparieHwus.
JIunelinas u yriaoBas cKopocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0oH HptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpyHIMT Cynepro3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmumyeckass CKOpPOCTb.
HeBecoMocTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEITIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec tena. Mi3meHeHne mmmyiibea. UMIylibc CHIIbI. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTHBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [l0TeHIIManbHas SHEPrUs CKaToU NpyKuHbl. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnroneHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmoenue nBM>KeHUs Tea Mo OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUN, MPOUCXOISIIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCHUTEIHHO KabMHETa (PU3MKH.

7. 3aBHCHMOCTb YCKOPEHHs T€jJa OT MAacChl Tela U ACHCTBYIOLIEH HAa HEro

o gk~ w

CHIJIBI.
8. Ha6JII-O,Z[CHI/I€ PaBCHCTBA CUJI IIpHU B3aUMOJICHCTBUU TEIl.
9. M3meHeHue Beca Tea IIpHU YCKOPCHHOM JABUKCHUU.



10
11
12
13
14
15
16

. [lepenaua umnyJibca Mpy B3aMMOAEHUCTBUAN TEIL.

. [IpeoOpa3zoBaHus SHEPTUH MPH B3aUMOJICHCTBUH TEIL.

. CoxpaHeHHe UMITyJibCa IPU HEYNIPYTOM B3aUMOJIECHCTBHH.

. CoxpaHeHue UMIyJibca IPU a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUMU.

. Habnronenue peakTMBHOTO JBUKECHUSI.

. CoxpaHeHre MEXaHUYECKOW YHEPTUU TTPU CBOOOTHOM IT1aICHUH.

. CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU IBUKEHUU TEJA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

1.

10.

11

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBYDKCHUS [IAPUKA WIIN TEIICKKH.

Omnpenenenne cpeaHEed CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
IapyKa MO HAaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JIBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumoTes3bl: €ciu IPU PaBHOYCKOPEHHOM JBUKEHHHM Oe€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHIIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHHS NMPU PABHOMEPHOM JBM)KCHUM Tela
110 TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenve pa®OThl CUJBI  YOPYrOCTH MpU NOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

. I3yueHune 3aKoHa COXpaHEHUs SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaTteMaTu4eCcKui U NPy KUHHBIM MasTHUKU. [IpeBpamienue
HHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxkzaennole — koneOanus.  Pe3oHanc.
Mexannuyeckue BosiHBI. (CBoiCTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJIHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.



3Byk. 'pomMKkOCTh 3BykKa W BbicoTa ToHA. OTpakenue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue konebGaHWil Ted MO JNEWCTBHEM CHIIBI TSDKECTH M CHUJIBI

YIPYTOCTH.

Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BIHYKIECHHBIX KOJIeOaHU U pe30HaHCA.

PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYEeCKHI1 pe30HaHC.

./Iaﬁopamopuble padomul u onvimol.

1. OmpezeneHne dYacTOTbl M Iepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U Mepuoa KojaedaHui Mpy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KoJeOaHUN MOABEIIEHHOIO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIINE  3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

SENSIF RN

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS AIEKTPUUYECKOU SHEPTHH.
DNEeKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

ODJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
AIEKTPOMAarHuTHbIX BOdH. lllkana snexkrpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpayuu.

1. HMccnenoBaHue SIBICHHS JIEKTPOMArHUTHON MHIYKIHH.

2. OnbiThl @apagnes.

3. 3aBHCHMOCTh HAamNpaBJICHHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro

BO3HHKHOBEHHUS.
1. DJIEKTPOTreHEPaTOp MOCTOSIHHOTO TOKA.



2. CBOIiCTBa AIEKTPOMArHUTHBIX BOJIH.

3. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. OneITl MO HCCIENOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHIYKIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYEHHWS] U HAIMpaBJICHUS WHIYKIIMOHHOTO
TOKA.

2. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
tenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHHUS.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

1. Paznoxenue 6enoro cBera B CIEKTP.

2. ITlomyuyenue Genoro cBeTa npu CI0KEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. OMBITHI MO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.

2. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUH 4Yepes3

[[BETOBbIE (DUIIBTPHI.

Pa3zges 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u moryomeHue ceera aroMoM. KBanTel. JIMHEHYaThIe CIEKTPHI.

PagnoaktuBHocTh. Anbda-, 6eta- U raMma-uznyuyeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmopens aromHoro snpa. Msoromsl. PannoakTuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIy4YEHUNW HaA HKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CrieKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

HaGmronenue tpexoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Perncrpanus nsimydeHus: IpUpPOIHBIX MUHEPAIIOB U ITPOLYKTOB.
Jlabopamopnwie pabomul u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CLIEKTPOB U3JTyUYEHUS.
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2. UccrmenoBanme TPEKOB: M3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY
nyTH (110 dotorpadusim).
3. Usmepenue pagmoakTuBHOTO (HOHA.

IHoBTOPUTEIBHO-00001HAOIIHIT MOAYJIb.

[ToBTOpUTENIBEHO--00001IAIOLIMI MOTYJIb IPEJHA3HAUEH U1l CHCTEMAaTU3alluu
U 000OmIeHMsI  MPEAMETHOTO  COAEpX aHUs UM ONbITa  JESATEIBbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe Uid NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO ¢(u3uke s 00ydarommxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpEeaMET.

[Ipy M3y4eHU TAHHOTO MOJYJIA PEATU3yIOTCA U CUCTEMATH3UPYIOTCS BUIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4eHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3mueckue
ABJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJa4d, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMANBHO ACATEIBHOCTHBIN XapakTep AAaHHOTO pa3ena pean3yeTcs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU paclo3HaBaTb M HAYYHO OOBSACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH NpUpOe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIENOBaHUS (DU3UUECKUX SBJICHUH, B TOM
YyucIie JIJ1s IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTH, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILLECHHS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB
HHEPTUU.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOTO OOIIEr0o 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXJIE€HHUU OOIIECTBEHHO 3HAUMMBbIX
M OTUYECKUX IMpoOJieM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpeEca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) TPy10BOI0 BOCTIMTAHMS

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOU U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIUUECKHUX
3HAHUIM;

e — HHTEpEC K MPAKTHUYECKOMY M3yUYEHHIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTALMS HA MPUMEHEHUE (U3MUECKUX 3HAHMM JUIsl pElIeHHUs 3a7ad B
0o0JIaCTH OKpY’KaloIIeW cpenbl, TJIAaHUPOBAHMUSI TOCTYNKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPE.IbI;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTel X
pelieHus;

e 8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPHUPOIHOM
cpeabl:

e — IMOTPEeOHOCT, BO B3aMMOJEWUCTBUM IIPU BBIIIOJHEHUU HCCIECJOBAHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHMH HOBBIX (PUIHMUECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS MHpOrpamMMmbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOwiero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1elicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHMS TS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh MPUYUHHO--CJICICTBEHHBIE CBSI3W MPU HM3YyUYEHUU (PU3NYECKUX
SIBJICHMM U TMPOIIECCOB, J€1aTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEINYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYECKOu
3a/au (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEIIEHUs, BbIOOp Haubosee
HOJIXOJSIIETO ¢ yUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBarTe/IbCKHe 1eiiCTBUS.

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY IIIaHY OITBIT, HECTOXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

IPUMEHSATH Pa3IUYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHI MPU MOUCKE H
otOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy mMpeAcTaBlICHUs
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIIONKHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJICU, HAIllCJIEHHbIC HA pEUICHUE 3aJaud M TOJAepKaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABJISITh CBOU CYXIEHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO ITO3HIIHI;

BBIPQXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPEJICTABISATh PE3YIbTAThl BBITIOJIHEHHOTO (PU3NYECKOTO OMbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYIIECTBA  KOMAHIHOM U
UHIUBUYyaIbHOM paboThl MpU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no €€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPAaBJICHUI0O WU KOOPJAWHUPYS CBOHU JIEUCTBUA C JIPyTHUMHU
YyjieHaMU KOMaH/Ibl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIAJIa B OOLIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSIX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITENTHO COCTaBJISATh AITOPUTM PelieHUsT (PU3NMUECKO 3aJaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpejiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro UCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KkJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAS
cuna, jaedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBineHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMepelraya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJie YeJIOBEKa, IPU ITOM MEPEBOJIUTH MPAKTUUECKYIO 33/1a4y B yU4E€OHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPeHus, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHJIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAIbHAS SHEPTHs), NMPU ONHUCAHWH TPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMBIX  BEJIWYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE n3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

pemiaTth pacu€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIbI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BEINUMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3yibTaT, HAaXOOUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJI: dbopmyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPCHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEJIOKEHHBIX TaOMuIl U TpaduKoB, AelaTh BBIBOJBI MO pe3yJibTaTam
UCCIIETIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MUICCKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH M TBEPAOrO Tejla, CHUJIAa TPEHHUS CKOJIBXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIWCTBYIOIlAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAID(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIMH: TIPH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHHE HCKOMOU BEJIMYUHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpOHM Ha WX oOmHucaHus (B TOM YHUCIE:
MOAIINITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, TOPIITHEBOI HACOC, APEOMETP), UCTIOIb3YS 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HH 711 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYUBON WIIU MOXKET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUH HAYYHO--TIOMYJIIPHYIO
JTUTEPATypy (PU3MUECKOTO  COJEpPKaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUSI HA
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qHclie MyOJWYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3ysbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PAaMOTHO MCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM anmapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUJICHUE MTPE3EHTALINE;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUMN paclpeneniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy 00ydeHus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSTHUS BEILIECTBA, KPUCTALITNUYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
Y JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyarh SBJICHUS (TEIUIOBOE pacHIMpeHHE M CXKaTHe, TeIruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIINS, H3JIyYeHHUE),
AJIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3apsAJIOB, JEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICUCTBUE MAarHuTOB, JCHCTBUE
MarHdTHOTO TOJii HAa TPOBOJAHUK C TOKOM, MPSMOJUHEHHOE
pacrpocTpaHeHue, OTpaKEHNEe U MPEIOMJICHUE CBETa, MOJHOE BHYTPEHHEE
OTpaX€HHUE CBETA) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAJUTbI B mpupojae, uianyudeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKM) (DUIUIECKUX
SIBJICHU;

OMMCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO



TEIUIOTHI, YJENbHAd TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEILIOTA
IUIaBJICHUS, YJeJbHAs TEIUIoTa NapooOpa3OBaHMs, YJEIbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHASl BIAXHOCTh BO3[yXa, JJICKTPUUYECKHI 3aps,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCHOJIb3YEeMbIX BEIUYHH, 0003HAYEHUS U €IMHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOWUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH PUBHUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
VICIIOJIB3Ysl OCHOBHBIE IOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOU TEOpUU
CTpPOEHUS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMaTHYECKOE
BBIPAKCHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYAIlMl MPAKTHUKO-OPUEHTHUPOBAHHOTO XapaKTePa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JTOTUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBHS 3a/1auM 3allUChIBATh KPATKOE YCIOBHUE, BBISABISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYJIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOJOB, HCIOJB3Ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IIPAaBUJIBHOCTH IOPSIKA
IIPOBEJCHHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW  WJIU
(bU3YEeCKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIy4arolle (Morjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHUCTBUE



NIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3alllsi MArHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyIOBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUMKOB (DM3MUECKUX BEIUYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHUS U YACIBHOIO COIPOTUBIICHUS BEIIECTBA IMPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICNOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CJIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIENOBAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CIEAys NMPEMJIOKEHHON UHCTPYKLUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACUCTBUS U3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMeETp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH UM HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX



Heneil ¢ mocae0BaTebHbBIM U MapaljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJBb30BaHUSA (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 11 obecriedeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHUSI B OKPY’KaIOLEH CPEIE;

OCYIIECTBIIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] TPOTUBOPEUYUBON WIIA MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYEOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0oOmias MH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
MPOEKTHON WJIM WCCIIEeIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICUTh 32 BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEJIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, JehopmMarius
(ympyrasi, mjiacTayeckas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
naJicHUEe Tel, pABHOMEPHOE JBUKEHHE 110 OKPYXKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHUE
3ByKa, DJIGKTPOMAarHWTHAs MHAYKIHS, Pa3lokKeHHe OeI0oro cBeTa B CIIEKTP
U CJOKEHUE CHEKTPAJIbHBIX LIBETOB, JIUCIEPCHUS CBETa, E€CTECTBEHHAs
PaZ0aKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOr0 CHEKTPa U3JIy4YEHHUs) 1O
ONKMCAaHUI0 HX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh IPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKK) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KMHBI, KUHETHYECKash SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs! DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,



3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJAEPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbE 3aJayd  (OMHUparolIuMecs Ha CcuctemMy u3 2-3
YpaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOoBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMol BelIUYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH OT BPEMEHHU
IPpU PaBHOYCKOPEHHOM JIBWKEHUHM 0O€3 HadaJbHOM CKOpPOCTH, IMEepUoja



KOJICOaHWI MaTeMaTHYeCKOTO0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPaKEHUS CBETa OT yIJia MaJeHUs W yIjia MPEIOMJICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTHU
bU3MYeCKUX BEIWYMH B BUAC TaONHII U TPaPUKOB, N1€JIaTh BBHIBOIBI 110
pe3yibTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBIXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKHHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCISTH
3HAYCHWE BEIIMYMHBI M aHATM3UPOBATh TOTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUIAaHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TIOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M cOOMparoLIel JIUH3E;
NPUBOAUTH  MpUMEphl  (HAXOaUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJEHUS B OKPY>KaIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI IIOMCKOBBINA 3aIpOC, HAXOAHUTh
MyTH OMpEeIICHUs] JOCTOBEPHOCTH IMOJYICHHON HH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

WCITOJIB30BATh MPHY BBHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JTUTEPATYpPy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTEpHAbI,
pecypcol cetu MHTEpHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMAIMU W3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJCp KaHMS,
MyOJUIHO TPEICTABIIATh PE3YyIbTAThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEeSATEeIbHOCTH, TpPU OTOM TPAMOTHO  HCIOJb30BaTh  HM3yUYCHHBIN
NOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TpE3CHTAMel ¢ y4ETOM OCOOCHHOCTEH ayIUTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnbie | Ipaktuueckue | (UHppOBbIE)
n/n NMPOrpamMMbl Bcero
paﬁOTb] paﬁOTb] 06pﬂ30BaTeJILHbIe
pecypchl
Pazjen 1. ®usuka u eé pojib B NO3HAHMHU OKPY:KAKIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
M3HEKa - Hayka o fipupose https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCIHE BETITHHbL https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1 1
CTECTBEHHOHAYYHBIM METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Htoro no pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA

2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P - https://m.edso0o.ru/7f416194
59 JIBH>KeHWE M B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuoteka [JOK
' BelIeCTBa https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 1
TPCTATHRIC COCTONHHA BetecTsa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 3 bubmiorexa LOK

https://m.edsoo.ru/7f416194

3.2 WNueprus, Macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.3 Cuna. Buppt e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
' TeJaMH, KHJIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlarerite XuAKoCTA > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOCHEPHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE ; 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
51 Pabora u momgocTs 3 ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctere mexarmsmb! S ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
53 Mexaneckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne n/m P Kontpoabnubie | IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3pen 1. TenioBblie siBJICHUS
. bubmuorexa [JOK
1.1 7 1
(CTpocHHe H CBOHCTBA BeLICCTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBLIE MPOLECCH 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjnen 2. DiiekTpuyecKue, MATHUTHBIE U CBETOBBIE SIBJICHHS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 5 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 II 20 2 6
OCTOAFHBIN SICKTPHHCCIHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 2
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 6 1 1
CBeToBBIC ABNICHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 12



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

9 KIIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/mn Kontpoabnbie | Tpakruyeckue | (WH(ppoBEIe)
IporpamMmmal Bceero
paﬁoTBl paﬁOTb] 06p330BaTeJIbHBIe
pecypchl
Paznea 1. Mexann4yeckue siBJIeHHUS
MexaHnuecKkoe NBUKEHUE U CIIOCOOBI €ro bu6nuoreka [IOK
1.1 10 1 1
OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 Bsaumoneiictsue e 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3aKOHEBI COXpaHe 10 3
KOHDL COXpATIeHitst https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6nuoreka [IOK
2.1 MexaHnueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHndeckue BO .3 8 1 3
XAHITICCIHT BOITHDL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE MOJI€ H 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 10 1 5 bubnuotexa [JOK
' DJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 10

Pasgea 4.

CeeToOBbI€C ABJICHUA



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

bu6nuoreka [JOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 3
Pa3nen 5. KBaHTOBBIE SIBJICHHS
bu6nmoreka [IOK
5.1 Hcnyckanue v morioueHue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubnnoreka IIOK
2 1
> CTpoeHiie aTOMHOIO A1pa 0 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
>3 Anepibie peakiuin ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 17 2 bubmuorexa [JOK
' Kypca pu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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