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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOHM 00pa3oBaTeinbHON
nporpammsl, nipeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOl pabodeil mporpaMMbl
BocnuTanus u Konuenmuu npenogaBanus yueoHoro npeamera «Dusukay.
Conepxanue TporpaMMmbl 1Mo (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH 00YYAOIIMXCS U OpraHU3aIuIo n3ydeHus GU3UKH Ha AeITeTbHOCTHOM ocHOBE. B mporpamme
1o (U3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOTro mpenmera B peanusanuu tpedopanuiit I'OC OO0 k
IUTAHUPYEMbIM JINYHOCTHBIM ¥ METAINIPEIMETHBIM PE3yJIbTaTaM 00YUYEHHs, & TAKXKE MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa30BaHMUS.
[Tporpamma no ¢u3MKe yCcTaHABIMBAET paclpeieieHre yueOHOro Marepualia mo rogaMm o0y4eHus
(mo kiaccam), mpejJiaraeT MPUMEPHYIO0 MOCIEeI0BAaTEIbHOCTh W3YYEHUS TeM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.
[Iporpamma mo ¢Qusmke pa3zpaboTaHa C LENbI0 OKA3aHUS METOIUYECKOW IOMOIIM YYUTEIO B
co3manuu pabodel mporpaMMelI 1o y4eOHOMY MTPEIMETY.
Ou3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
acTpoHOMHeW W (¢u3MYecKoil reorpaduell, BHOCHT BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MUDA,
MpeIoCTaBIsIeT Hauboee siICHbIe 00pa3libl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
MOJTyYEHUs JOCTOBEPHBIX 3HAHUHN O MUPE.
OpHa u3 TIaBHBIX 337a4d (pU3HUECKOro 00pa3oBaHMs B CTPYKType 0o0miero oo0pa3oBaHus COCTOUT B
(OopMHpPOBAHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe Y 00yJaromuxcsl.
Wzyuenne ¢usukun Ha  0a30BOM  ypOBHE  IMpEAINOJIaraeT  OBJIAJICHHE  CIEAYIOIIUMU
KOMIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBaHUS;
e HHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BATh HAay4YHbIE J10KA3aTEIbCTBA JJIs MOTYYECHUS
BBIBOJIOB.
[lenu u3yueHust pU3MKU Ha YpOBHE OCHOBHOIO 001Iero obpa3zoBaHus onpeneneHsl B Konuenmuu
npenojaBaHus ydeOHoro mnpeamera «®usuka» B 00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoil
®Denepalyy, peaqu3yolMX OCHOBHbIE 00II€00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelIeHHEM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit deneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[1K-4BH).
Henu nzyvyenus pU3NKH:
e [pUOOpETeHHE HHTEepeca M CTPEeMIIEHUS OOY4YaloUIMXCS K HAydYHOMY H3YyYEHMIO HPUPOIbI,
Pa3BUTHE WX UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe O3HAHUS U (POPMUPOBAHHE HCCIIEI0BATENHLCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepHH
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE TMpPEICTaBICHUH O ponu (U3MKM JUISL pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;

® pa3BHUTHE MPEJICTaBICHUN O BO3MOXKHBIX cepax Oyayuieil mpodeccuoHaIbHON JesITeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.



JlocTmkeHrne ATUX IeJe mporpamMMbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

obecreunBaeTCs PELICHUEM CIICAYIOIMUX 3adaY:

npuoOpeTeHne 3HAaHWKW O JMCKPETHOM CTPOCHHH BEUIECTBA, O MEXAHMYECKUX, TEIIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHUSAX;

npuoOpeTeHne YMEHHMH ONHMCHIBATh M OOBACHATH (U3UUECKUE SIBJICHUS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

OCBOCHHME METOJIOB PELICHHUS MPOCTEHIINX PAacYETHBIX 3a/1a4 C MCIOJIb30BaHUEM (U3NYECKUX
MoJieieil, TBOPYECKUX M MTPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOIIOAATh IPUPOIHBIC SIBJICHUS U BHITIOIHSTD OMBITHI, 1a00paTOpHbIe pab0ThI
¥ 9KCHIEPUMEHTAJIbHBIE MCCIIEA0BAHUS C UCTIOJIB30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;
OCBOCHHE PUEMOB padOTHI ¢ HH(pOpMAIHEH (PU3UUECKOTO COCPKAHNUS, BKITIOYAsk HH(OpMAIHIO
0 COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHATIM3 U KPUTHYECKOE OIIEHUBAHUE WHPOPMAIUH;
3HAKOMCTBO €O cdepamu TpodeCCHOHATBHONW NEATEIHbHOCTH, CBSA3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JJOCTHKCHUSX (PH3MYECKOI HAyKH.

Ha n3yyenne ¢usuku (0a30BbIif YPOBEHb) Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa30BaHUs OTBOAUTCS

238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HezielN0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce

102 yaca 3 qaca B HEZIEII0).

[Ipennaraemeiii B mporpamme mo (U3MKE MepedyeHb TabOpaTOpHBIX PabOT M OIBITOB HOCHT

PEKOMEHAATENNbHBIA XapakTep, YUUTeNb JIeaeT BHIOOp MpoBeneHHs Ja00paTOpHBIX pabOT U OMBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOEHHOCTEH OOyJaromumxcs, CIHUCKAa AKCIEPUMEHTANBHBIX 3alaHHi,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa 10 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUSA: MEXAHUYECKHUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4aroT Hpupony. EcrecTBeHHO-HAy4YHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEeHHE HalmonaeMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MAarHUTHBIE, CBETOBbIE SIBJICHMUSL.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. HMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TeENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYpHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumopeiicTBue dYacThll BeUIECTBAa: MNPUTSKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYTSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha Apyrux mia"Hetax. Bec temna. HeBecomocTs. CrioxkeHue Cuil, HalpaBJICHHbBIX M0 OAHOM MPSIMOIA.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

[EY

N3mepeHne ckopocTH MPSIMOIMHEHHOTO BIKCHHUS.
HaburoneHue sBjaeHUS] MHEPLUH.
Habmonenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBHH Tell.

AW

CpaBHeHuE Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnusie pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aeopmariiu) Ipy>KUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIECHUS U YBETUUEHU JaBieHus. [laBneHune ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPIABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmaromuecs cocyabl. [uapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl nis wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tella |
IJIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMsS TeJ: IUIABAHWE WA MOIPY)KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejlla B BOJie OT 00bEMa MOTpyKEHHOHN B JKUIKOCTh
4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIOLIECH CWIIbI, JIEUCTBYIOIIEH Ha TeJIo, MOrPY>KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHON B JKUJIKOCTh YaCTH TeJla U OT IUNIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBECHSI pplyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenosaHue yClOBHI paBHOBECHS pblYara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUA.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OmbITbl, NOATBEPKIAIOIMIUE OCHOBHBIE IOJIOXKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO--KUHETHYECKONH Teopun. (CmauMBaHWE M KanWUIApHbIE sBIeHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TEIUIoNepeada U COBEpIICHNE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Temiora TuiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGmtonenue siBiieHU CMauynMBaHUS U KalTWJUTSIPHBIX SIBIICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

Harpepanue npu coBepiieHUU padOThl BHEIIHUMU CHJIAMHU.
. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Moenu TeIIOBLIX ABUTaTEEH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh JIaBICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGmronpenue u3MeHeHHs] BHYTPEHHEH DHEpPTHH Tella B pe3ysbTare TeIulonepenadn u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
DnekTpusanus Tel. J[Ba posa 3JIeKTprUUecKuX 3apsa10B. BaumoaeiicTBre 3apsyKeHHbBIX TEI.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsHKCHHBIX TN OT BEIHUYUHBI 3apsI0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJEMEHTapHbIM 3iieKTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUecKoro Toka. 3akoH /Lxoyns—JleHna. DnekTpuuyeckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT DpcTena. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpomMarHuTHoOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DINEKTPUYECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt u MarasuH conpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX NOJIENW TOCTOSSHHBIX MarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

N NN NN
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJIHUKH U TUAJIEKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSIKEHUS HAa PE3UCTOPE.

ok wnNPRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia JUis CUIIBI TOKA IIPU MapaJUICIIbBHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUIECKOTO TOKA, UIYLIETO YePE3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILETO YEPE3 JJaMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBuraTebHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOe nBMXKEHHE MO OKpykHOCTH. [lepnon u yacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpuHimun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuja TPEHUs CKOJbXEHHS, CHUJa TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBmxenue manet Bokpyr ConnHua. [lepBas kocmuyeckas ckopocTs. HeBecOMOCTh 1 eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroct, TpeHus. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOM dJHEPIUu.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€a OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U ICHCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Uil pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
HIApUKA UK TEJIEKKH.

2. OmpexneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBUJKEHUHM 110 HAKIOHHOU
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HaualbHON CKOPOCTU
IIyTU OTHOCATCS KAK PsiJ{ HEYETHBIX YUCET, TO COOTBETCTBYIOLINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue KodHPUIMEeHTa TPEHHUS CKOJTBKECHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUHM Tella 10

FOpHBOHTaHBHOﬁ TTOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxneHHole koneOanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa ¥ BeicOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue kone6aHui Tel MO JeHCTBUEM CUJIbI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmronenue xoneOaHuil rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOJIOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOJIeOaHU PY>KUHHOTO MasiITHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHOJa KOJICOAHUH MOJBEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MepH0/ia KoJeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMonuHelHOE pacnpOCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakKeHUE CBETa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomeit Junse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

. IIpunnun neiictBus oroannapara, MUKpPOCKOIIA U TEJIECKOIA.

10 Mopenn ria3sa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCIMOCTH yIJia OTPAKEHHsI CBETOBOTO JIydya OT yrija MajaeHusl.
W3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jyya OT yIJia MajeHusl Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPATOIICH JIMH3EI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB NMPU UX HAOMIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
IoJIypacnazaa aTOMHBIX sJIEp.

SnepHple peaky. 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MAaCCOBOTO YHMCEN. DHEPIUsl CBSA3U
aTOMHBIX si7ep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenus saep. MIctouHnku sHepruu
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.
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CrHieKTpbl U3JIy4€HNUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bojopoaa.

Habmoienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

. Perucrpanus n3mydeHus NpUpoIHbIX MUHEPAIOB U IPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ha6J'IIOI[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JTy4YCHUS.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMaTu3aluu U
00001IeHNST TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YICHUHU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI IESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJ0OB MCCIIEIOBAHNUS SIBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
O0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYYCHHbIC 3HAHUS, pelIaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAMOOJIEe BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HalpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— EHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3HKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOILECTBEHHO 3HAUYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIMIIOB B JESTEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LIEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAHUE [IEHHOCTH 0€3011acHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE,
BaYKHOCTH IPaBUJI 0€30IaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ AJEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(OpMUPOBAHHOCTH HaBbIKA pe(ICKCUH, TPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TAKOTO e
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTUBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3alu, Topoja, Kpas) TEXHOJIOTHYECKOM U COI[MaJIbHOM HaIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM YHCJIe U GU3NYECKUX 3HAHMUIA;

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0iacTu
OKpY’KaroIllel cpe/ipl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEACTBUM JIs
OKpY>KaroIlen Cpeibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI U IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — 0CO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 0071aCTH (PU3UKHY;

® — [JJAaHHPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (GU3NYECKUX 3HAHMIA;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100aBHBIX OCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUSAM,

BBISBJIATH NPUYMHHO--CJICCTBEHHBIC CBS3M NPU W3YYCHHH (PU3NYECKUX SBICHUH U
nmponeccoB, acjaTb BbBIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HHAYKTHUBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh T'HNIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHoM (pu3ndeckoi 3aaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILJIaHY OIBIT, HECIOXKHBINA (hHU3NUECKU
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIMIO, TOTYYEHHYIO B XOJI€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hOpMyJIMpOBaTh OOOOIIEHUS M BBIBOJABI IO  pe3yJbTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, UHCTPYMEHThl M 3alpOChl NMPU MOUCKE M O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (PopMy mpeiacTaBieHUs HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMHM, JHarpaMMaMH, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKJaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

NOHUMATh ¥ UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
pELICHUH KOHKPETHON (PU3UUECKOM MPOOIJIEMBI;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIMOJIHATh CBOKO 4acTh Pa0OTHI, JOCTHrash KaueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIAJIa B OOIIMIA TPOIYKT IO KPUTEPUSIM, CAMOCTOSITEIIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTABJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3ahayd WM IUlaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJIaH €€ H3MEHEHMUS,

OOBSACHATH MPUUYMHBI TOCTHKEHUS (HEAOCTUKEHUS) pEe3Y/IbTATOB I€ATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSM;

CTaBUTb ce0s1 HA MECTO APYrOro YeJI0BEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peueHHH (QU3UYECKUX 3a1ad Wi B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenusi B 7 KJjacce mpeIMeTHbIE pe3yJabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE SsBJIEHHs, HaOIIOJCHNUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBWJKEHUE, MHEPLUSA, B3aMMOJCHCTBHE TeEll, PABHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BPAILICHUS, IIepeaada JaBJICHUs TBEPAbIMU TEIAMHU,
XKHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
TeNa, >KUJKOCTH, Tasa), BBHITAIKMBAIOLIAs CHUJIa, MEXaHWYecKas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KUHETHYEeCKasi M TMOTEHLUAIbHAs SHEPrusi), NMpH ONHCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCIOIb3YEMbIX BETUUHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMYJbl, CBSA3BIBAIOLIME MaHHYIO (DU3UYECKYI0 BEIUYHHY C
JPYTUMH BEITUYMHAMH, CTPOUTH IpaUKHd H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYNH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3HUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys MpaBuIIa
CJIO’KEHUS CHII (BIOJIb OJTHOU MpsMOif), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHHWKH, 3aKOH
COXpPaHEHMs] MEXaHMYECKOW SHEprHM, MPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUUECKOE BBIPAXKEHUE;

OOBSICHATH (PU3HUECKUE SBICHUS, IPOLIECCH] M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 12 TOTHYecKUX 1IaroB ¢ onopoi Ha 1—
2 W3y4eHHBIX CBOWCTBAa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aadyd B 1—2 [eHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATh (pU3MyUecKre BETUYUHBI B (POPMYISBI U MPOBOAUTH



pacuéThl, HAXOIUTh CIPAaBOYHbIE [aHHbIE, HEOOXOAUMBbIE Ui pEIIeHUs 3a1ad,
OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKON BETUINHBL;

pacro3HaBaTh MPoOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
B ONHCAaHUU WCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEANOIOKEeHHE (THUIOTE3Y),
pa3ianyaTh ¥ MUHTEPHPETUPOBATH MOJIYYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJE
OIBITA, J€JIATh BBIBOJBI I10 €r0 Pe3ysbTaTaMm;

MIPOBOAMTDH OMNBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopmMyaHpoBaTh MPOBEPSEMbIC MPEANONIOKEHHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCONFOTHON OTPEITHOCTH U3MEPCHHI;
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBHCUMOCTH (DU3MUECKHUX BETMYHH B BUJIE IPEAJIOKEHHBIX Ta0IUIl U TpadUKOB, Ie/IaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOAUTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeEIIECTBa
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIAS CHJIA, JICUCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

coOnrofaTh TMpaBuja TEXHUKKM Oe30MacHOCTH mpu paboTe ¢ 1abOpaTopHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HETOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHSI 370pPOBbS M COONIOACHHUS HOPM DJKOJOTHYECKOTO TOBEACHHUS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAst SBJISIETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3UIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB WM YUEOHBIX HCCICIOBAHUMN, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBITMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 32 BBIIIOJHEHUEM IIJIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3ylabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIa)KHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
110JI€, IPOBOJHUKH U IUSJIEKTPUKH, TOCTOSIHHBIA JIEKTPUYECKUIN TOK, MArHUTHOE T10JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayMBAaHWE, KaNWJUIIPHBIE SBJIICHUSA, WCIIAPEHUE, KOHJEHCcauus,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBepaeBaHue), KUIICHHUE, Temioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), HJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHWTHAas
WHIYKIUSA) 1O OINHUCAaHUI0 MX XapaKTEepPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHNE W3YYEHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3nyeckre SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KaMWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziaydenue CouHIla,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKUE SIBICHUS B aTMOC(hepe, DIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIspHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTUCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (PU3NUYECKUE SBICHUS, UCTIONIBb3YS (pr3ndecKkue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMsl TOIJIMBA, KOA(M(UIHEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COIIPOTUBIICHUE IPOBOIHUKA, YAEIBHOE



COIIPOTHBJICHUE BEIIECTBA, Pa00Ta U MOLTHOCTH JEKTPUIECKOTO TOKA), IIPH OMMCAHUN
MPABUJILHO TPAKTOBATh (PM3MUECKUN CMBICT UCIOIB3YEMbIX BEIIMYUH, 0003HAUCHUS U
eAVHHUIBl (U3NYCCKUX BEIUYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKH H3y4eHHBIX
3aBUCUMOCTEH (DU3MYECKUX BEINYHH;

XapakTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBJICHUS W TIPOIECCHI, HUCIONB3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETHYECKOH TEOPUH CTPOCHHS BEIIECTBA,
MIPUHIINII CYTIEPTIO3UIINH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsijia,
3akoH OMa JuTst yuacTka 1en, 3akoH /xoyns—JIeHna, 3aKkoH COXpaHEeHUs! SHEPTHH, IPU
ATOM JaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alMCHIBATH €M0 MaTEMAaTHYECKOE
BBIPAKCHHC;

OOBSICHATh (PU3MYECKHE MPOLECCHl W CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
Oropoit Ha 1-2 U3y4YCHHBIX CBOMCTBA (DU3UYCCKHUX SBJICHUMN, PU3UUCCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3agadyd B 2-3 JEHCTBHSA, HWCHOJIB3ysd 3aKOHbI M (DOPMYIIBI,
CBsI3bIBarOINME (PU3NYCCKHE BEJTMUMHBI: HA OCHOBE aHAJIN3a yCIIOBHUS 3a/1a4H 3aIHChIBATh
KpaTKOE YCIIOBUE, BBISBISITH HEIOCTATOK JAHHBIX I PEHICHHUS 3a/Ja4, BHIOMPATh
3aKOHBI U (OPMYJIBI, HEOOXOUMEIE IS €€ pelIeSHUS, TPOBOAUTH PACYETHI U CPABHUBATH
MOJTYYCHHOE 3HaYCHUE (PU3UIECKOM BEITHMUNHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIC MOKHO PEIIUTH TP MTOMOIITH (PU3HUECKUX METOJIOB,
UCTIONIB3Ysl OINUCAHHWE WCCICIOBAHUS, BBIJACIATh IPOBEPSIEMOE IPEIIOJIOKCHHE,
OLICHUBATh MPABHILHOCTH MOPSIIKA MIPOBEICHHUS UCCIIEIOBAHMS, JCTIaTh BEIBOIBI;
MPOBOJIUTH ONBITHI MO0 HAOIIOJICHUIO (PU3MUECKUX SBICHUN WM (DU3MYECKHX CBOMCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUS MPU U3ITyYECHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTHM W TUIOMIAgu €€ TOBEPXHOCTH, OJIEKTpU3alus Tel W
B3aMMOJICHCTBHE DIIEKTPUYICCKUX 3apsiIOB, B3aMMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YaJIH3aIisl MATHATHBIX MOJICH TTOCTOSIHHBIX MarHUTOB, JICUCTBUS MATHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa DJIEKTPOMAarHUTa, CBONCTBA DJEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMynHpoBaTh MpPOBEPsSEMbIE MPEANONOKEHUs, COOMpaTh
YCTAaHOBKY W3 TPEJIOKCHHOTO O0OpYyJIOBaHUS, ONKMCHIBATH XOJ OMNbBITA U
(bopMyIUPOBaTh BHIBOJIBI;

BBITIOJHATE MPSMBIC U3MEPEHUSI TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3IyXa,
CWJIBl TOKa, HANPSOKEHUS C HCIIOJB30BAHWEM AaHAJOTOBBIX MPUOOPOB M JATUYHKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
HCTIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHHS TIPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIN TOMEPEYHOTO CEUYCHUS M YACIBHOTO COIPOTHBIICHUS BEIIECTBA
MIPOBOJIHHKA, CHJIBI TOKA, MYIIETO Yepe3 MPOBOTHUK, OT HAMPSIKCHHS Ha MPOBOTHUKE,
HCCIICIOBAHKUE TIOCIIEIOBATEILHOTO W TMapajuIeNbHOTO COCIUHEHHH MPOBOJIHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAaHOBKY U BBIMONHITH W3MEPEHUS, CIeays



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIMI U TpaHKOB, A€TaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (y[esIbHas TeII0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmoxaTh MpaBWia TEXHUKM O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIC AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBIECHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOICTBA M H3MEpPUTENIbHBIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX LIeNel ¢ MOCie0BaTe/IbHBIM U MapajuleIbHbIM COEIMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0€30MaCHOCTH TpH OOpalieHud ¢ [pudopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

®  OCYILECTBJISATh MOMCK HHPOpMALIUU (PpU3HUECKOTOo copepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M MyTEM CpaBHEHHUs JIOTOJHUTENIBHBIX MCTOYHUKOB BBIIENIATH
UHPOPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3NIECKOTO COJepKAHUS, CIIPABOYHBIE MaTepHAIIbl, pecypchl ceTn IHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAHHUSI TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU W3 OIHOU
3HAKOBOM CHUCTEMBI B JPYTYIO;

® Cco3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHUus, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEN0BaTENIbCKON
JeSITeTBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

® [IpU BHINOJIHEHHH Y4YEOHBIX IPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3ajlauyaMH,
CIIEIUTh 32 BBHIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xonuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® UCMOJb30BATh IIOHATHS: CHUCTeMa OTCY€Ta, MarepuajbHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIBHOCTh MEXAaHHUECKOTO JBMKEHUS, Nedopmanus (ynpyras, miacTHuecKas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHWYeCKue KonebaHus ©  BOJHBI, 3BYK, HWHOPa3BYyK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKajla 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W MorjiouleHus, anbda-, O6era- U ramma-
U3JIy4ECHMS, U30TOIIBI, SJCPHAst DJHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE M ICHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, MPSIMOJMHEHHOE PpacCIpOCTPAHECHHUE,
OTpPa)KEHUE U NPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3IIYUECHHUS ) 10
OIMCAHUIO UX XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUHA B OKpY)KaromeM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHYECKHE JIy4d, PaAHUOAKTUBHOE H3IYYCHHE MPUPOJIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOAaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJOoBeKa), IPU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYHIECTBEHHBIE CBOWMCTBA (IPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIONb3Yys (PU3HUECKUE
BEJIMYMHBI (CpPEeIHSAsSs U MTHOBEHHas CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUH,
YCKOPEHHE, IEpEeMEIIEHNe, IyTh, YIIIOBas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Teja, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS SHEPTUs TeJa, MOJAHITOIO
HaJ[ IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBHAS SHEPTHsI CKATOU NIPYKUHBI, KHHETHYECKas
SHEPIHs, MOJIHAs MEXaHUYecKas SHepIus, MepHoJ] U 4acToTa KojeOaHH, AJTMHA BOJIHBI,
I'POMKOCTh 3ByKa U BbICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPETOMIICHUS CPEebl),
IIPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIUYMH,
0003Ha4YeHHs] M €AMHUIIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (PM3UYECKYIO BETMUMHY C IPYTMMHU BETMUYMHAMM, CTPOUTH I'papUKH N3y4eHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapakTepu30BaTh CBOICTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHUs DHEPIUU, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUII CYNEPIO3ULIHUUA CUII,
IIPUHIUIT OTHOCHTEIBHOCTH [ 'anuies:, 3akoHbl HbI0TOHA, 3aKOH COXpPAHEHUS UMITYJIbCA,
3aKOHBl OTPaXEHUSI W IPEJIOMIICHHs CBETAa, 3AaKOHBl COXPAHEHWS 3apsAl0BOTO H
MacCOBOTO YUCEJI IIPHU SJIEPHBIX PEAKIMSX, IPU TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUUECKOE BBIPAXKEHUE;

OOBSICHATh (hU3MYECKHe MPOLECCHl M CBOWCTBA TeN, B TOM YHCIE UM B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--



CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 wu3ydeHHBIX CBOWCTBAa (U3UYECKUX SABICHHWH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3aa4M (OMUpPAIOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIINE (PU3MUECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKO€ YCJIOBHE, BBISBISATH HEAOCTAIOUIME MU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE IS PELICHHS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKoil BETNYMHBL;

pacrio3HaBaThb MPoOIEMbI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACNATH MPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOPSIIKA IPOBEIECHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IIPOBOAMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTb
nepuo/ia KojebaHuil MpyKMHHOTO MaITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJEOAHUM, MPSIMOIUHENHHOE pacpOCTpaHEHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHUE CBOWCTB H300paKeHUs B IIIOCKOM
3epKajsie M CBOWMCTB HM300paXeHHsS NpeAMeTa B COOMparouield JMH3e, HaOI0JeHHE
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs): CaMOCTOSITENIBHO COOMpaTh
YCTaHOBKY U3 H30BITOYHOTO Habopa 00OpyIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTHh NPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX H3MEPEHUM, OmMpenessis cpelrHee
3HaYeHHE H3MepAeMoil BelUYUHBl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEILHOTO TPUO0opa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
NPSMBIX H3MEPEHHI (3aBUCUMOCTB ITyTH OT BPEMEHHU TPH PABHOYCKOPEHHOM JIBUKCHUN
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHU MaTeMaTHYeCKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXXEHUs CBETa OT YIJia MajJieHus M yria npeioMJIeHUs: OT
yria majieHus1): IUIaHWPOBATh HCCIEOBaHUE, CAMOCTOATEIbHO COOMpaTh YCTaHOBKY,
(GUKCUpPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BUJC
TaOIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOIO MaJIeHHs,
KECTKOCTh TPYKUHBI, KOOPPUIHUEHT TPEeHHsI CKOJIBKEHHUS, MeXaHHueckass pabora u
MOIIIHOCTb, YaCTOTA U NEPHO/] KosieOaHUI MaTEMAaTUYECKOTO U IPY>KMHHOI'O MasiTHUKOB,
onTHYecKas Ccuwia coOuparolied JMH3bl, paJWOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,
clIeys MpeI0KEHHOM HHCTPYKIIUH, BBIYUCIISATH 3HaU€HUE BETUYMHBI U aHAJIM3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOuoiaTh TMpaBWJa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy0BaHUEM;

pa3nn4yaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (DM3MYECKHX MOJeNel: MarepuanbHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYSYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATYUKHU MOJIOKEHHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), Hcronb3ysd 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbl JUIsl MOCTPOCHUS M300pakeHUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TMpH OOpalIeHud C NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISAITh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh ITYTH OIPEACICHUS
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
bu3nYECKOro coep KaHus, CIIPaBOYHbIE MaTEePHAIIbL, pecypchl ceT HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbBIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHON WIIM MCCIEA0BATENbCKON AESITEIbHOCTH, IIPU ITOM IPaMOTHO
UCIMOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA ammapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/I MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194



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

3.2 Mepuus, Macca, MA0THOCTE 4 ! https://m.edso0o.ru/7f416194
bu6nmoreka [IOK
3.3 Cuna. Bupet cun 14 2 https://m.edso0o.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIIeHHE XKHKOCTH > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoreka IIOK
51 Pabora n momsoCTS 3 ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 Hpocteie mexarusMb! S . https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexanirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 0 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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