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HOSACHUTEJBHASA 3AIIUCKA
[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mnpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.
Conmepxanne  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OpMHUpPOBaAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHU3alMi0 M3y4eHHs (QHU3UKU Ha
JeSITeIbHOCTHONH ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit DPI'OC OOO Kk 1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yJibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHHe y4yeOHOro mMaTepuala 1o rojam
oOydeHus (o Kjaccam), IMpeajaraeT MPUMEPHYIO [OCIEOBATEIbHOCTh HM3YUEHUSI TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJAEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.
OwusmKa SABISETCS CUCTEMOOOPA3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuer U (puznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBisieT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAay4HOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna U3 TNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTHM U HUHTEpeca K HaykKe Yy
oOyJaromuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® Hay4HO OOBSICHSTDH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBaHUS;
® HHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAy4YHBIE JOKa3aTeNbCTBA MJIs
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30BaTeNIbHBIX OPraHU3aLUAX
Poccuiickoii ®@enepanuy, peaau3yloIMX OCHOBHBIE 00IIe00pa3oBaTeNbHble MPOTrPAMMBI,
yTBepxk€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
MCCJIEI0BATEIBLCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

® Dpa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JAJIbHEHIIEMY O0YUYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTxeHne 3TUX Iiesiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00eCIeUnBaCTCS PEIICHHEM CIISAYIOUINX 3aaY:



e nmnpuoOpeTeHHe 3HAHWUM O [JAHCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, MICKTPHUUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

e TpHOOpPETeHHE YMEHHUM ONMUCHIBAaTH M OOBICHATH (U3UYECKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHUS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIeCKUX MOJIENICH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

e pasBUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble Pa0OTHl W AKCIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOJIb30BAHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (M3MKH, aHATU3 W KPUTHYECKOE
OlICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUSCKON HAYKH.

Ha uzyuenmne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIeni0).

[Tpemnaraemsrii B mporpamMme 1o (pu3uKe nepedeHb JJab0paTOPHBIX PabOT M ONBITOB HOCUT
PEKOMEH/IATEIIbHBIA XapaKTep, YYUTENb JejacT BhIOOp MPOBEICHHS J1a0OpaTOPHBIX padoOT H
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CITUCKA IKCIIEPUMEHTAITLHBIX
3aJlaHUH, PEIJIaraeMbIX B paMKax OCHOBHOT'O TOCYJapPCTBEHHOT'O 3K3aMeHa 10 (U3HKe.

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABneHus npupoasl. Ousndeckue sIBICHUS: MEXAHUUYECKUE,
TETIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenWUMHBL W3mepenue ¢uznueckux BenuuuH. Duzndeckue NpUOOPHI.
ITorpemnocTs M3MepeHnii. MexayHapoiHas CHCTEMA €INHHIL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH W3Y4arOoT Npuponay. EcrecTBeHHOHAY4YHBIN
METO/I TO3HaHUs: HAOII0/IeHHe, TOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABWIKEHUE THUIIOTES,
HKCIIEPUMEHT M0 TMPOBEpKE TIHUMOTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bU3NYECKUX SIBICHUN C TIOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, ITEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX WU3MEPEHHN aHAJOTOBBIM U ITU(POBHIM

npubOpoM.

Jlabopamopnwvie padbomot u onvimul.

Omnpenenenue 1EHbI JeIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.
N3mepenne paccTOSTHUN.
H3mepenune o0bE€Ma KUIAKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne TteMrepaTypbl MOpU IOMOIIM KUAKOCTHOTO TEPMOMETpAa U JaTudKa
TEeMIIepaTyphI.
6. IIpoBeneHue wuccienoBaHUS MO TNMPOBEPKE THUIIOTE3bI: AAIBHOCTh MOJETA IApUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM OOJIbIIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEILIECTBA.
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JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABUKEHUS YACTUIl C TEMIIEPATYpOH.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW W TBEPIBIX
(kpucTayIMyeckux) Teja. B3auMOCBA3b MEX]y CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JIBHIKCHHS.

2. HaGmoaenue nuddysuu.

3. HaGmonenue sBieHHUM, OOBACHIIOUIUXCS MPUTHKEHUEM WIM OTTAJIKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHKEM GoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe nBukeHHE. PaBHOMepHOe M HepaBHOMepHOE JBHKeHUE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIB>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepruu. 3aKOH WHEpUUHU. B3aummonelcTBHe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuia ymnpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHMHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAPABJIEHHBIX I10
onHOI npsiMoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B mpUpoae U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHs Tefa.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHMUSI.
Habmroienue sSiBJIeHUs] UHEPITUH.
Habmronenre n3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc M0 B3aUMOJICHCTBUIO TEl.
CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TIPSIMOM.
JIaﬁopamopubze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIIKEHHUS (IIapUKa B YKHIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHue cpeaHedl CKOPOCTH CKOJBKEHUsS Opycka WIM IIapHKa MO0 HaKIOHHOU
MJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPJOTO Tea.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIIEHUS U YBETUYEHU JaBieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temnepatypsl. [lepenava napneHus: TBEPABIMU TEIaMH, KHIKOCTIMHU
u razamu. 3akoH llackans. [THeBMarnueckme MamuHbl. 3aBUCUMOCTb JABJICHUS XKUIKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocyabl. [ 'mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3IYITHON
o6omoukn 3emmu. OmbiTr Toppuyennu. M3mepenune atmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
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atMoc(epHOro JaBIEHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl st u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBuE JKUIKOCTH U ra3a Ha MOrpykEHHOE B HUX Teso. BrlTankuaromnias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTbH JaBJICHUS T'a3a OT TEMIIEPATYPHI.

2. llepenaua gaBieHUs KUIAKOCTBIO U ra3oM.

3. Coobmaromuecs: Cocybl.

4. T'uppaBinyeckuii Ipecc.

5. IlposiBnenue aecTBust aTMOCHEPHOTO AABICHUS.

6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHIBI OT O0BEMA NOrPYXKEHHOW YacTH Tela U
IIJIOTHOCTH XKHUIAKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue 1u1aBaHMs TeJ: IUIABAaHUWE WJIM IOTPY)KEHHE TEJI B 3aBUCUMOCTH OT

COOTHOIIEHHUS INIOTHOCTEH Teja B KUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpyKEHHOM B KHUJIKOCTb
4acTH Tena.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBI, JCHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B
JKUJKOCTB.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa MOrpYKEHHON B JKUAKOCTh YAaCTH TeJla U OT IIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpEAcieHue €
Ipy30II0ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.
Mexanunueckas padoTta. MoIHOCTb.
[TpocTblie MexaHM3MBI: pblUar, OJIOK, HakKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus

pplyara.

[IpumeHeHne mpaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTeix MexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAIILHON TTOBEPXHOCTH.
2. HccnenoBaHue yclI0BUI paBHOBECHS pblyara.
3. Usmepenune KIIJI HakTOHHOM MJIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHH.
8 KIIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOECHHS BemiecTBa. Macca
U pasMepbl aTOMOB W MOJeKyJd. OTmbIThl, TOATBEP)KIAIONINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuBaHWE W KaNWUIApHbIC SBJICHUA. TemnoBoe
pacUIMpEHHE U CXKaTHE.



Temneparypa. CBsA3b TeMIepaTypbl CO CKOpPOCTBIO TEIUIOBOTO JIBMKEHUS YaCTHULI.
Buyrtpennsis sHeprus. CrnocoObl WM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIONPOBOIHOCTb, KOHBEKIUS, U3TyYCHHUE.

KonnyectBo TemnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMEeH U TemIoBOe
paBHOBEcHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue M oTBepAeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapeHue.
Kunenne. VYnenbHas Ttemiora napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IebHasl TEIJI0Ta CTOPAHHUS.

[Mpunmunsr  pabotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEJIN U 3aILUTA OKPY)KAIOIIEH CPEIBL.

3aKOH COXpaHEHMsI U IIPEBPALLECHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habumonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHU.
HaO0nroeHue TernoBoro pacuMpeHus Tell.
M3MeHeHue naBiIeHMs ra3a Ipy H3MEHEeHUH 00bEMa 1 HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuiia u3MepeHus TeMIIEpaTypsbl.
Buel Ternonepenayu.
OxJax1eHue Ipyu COBEPLICHUH PaOOTHI.
HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMH CHUIIaMHU.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. HaGmroienue kumneHus.
. HaGmroieHne nmocTostHCTBA TEMIIEPATyphl P TUIABICHUH.
13. Mojenu TEeIIOBLIX ABUTaTeNIei.
Jlabopamopuvie padomol u onvimel.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OneITHI IO BEIpAIIMBAaHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.
OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJIECHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
[TpoBepka rUMOTE3bl JIMHEHHON 3aBUCHUMOCTH JJMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoneHne m3MeHEHUs BHYTPEHHEW SHEPrHM Tela B pe3yJbTaTe TeIulonepenadu u

pabOTHI BHEITHUX CHIL.

8. MHccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenune yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue npouecca uCapeHusl.

12. OnpeneneHne OTHOCUTENIBHOMN BIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

OnekTpusanusa Tel. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3auMoaeicTBuEe 3apsHKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€1 OT BEJIMYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. IlpuHnun cyneprnozuuun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 31eKTpuueckuil 3apsan. CtpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE IIPOBOJHUKOB.

PabGoTa u MOmHOCTE 3JIeKTpUUYecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpuueckue nenu
U TIOTpeOUTENH 3IEKTpUIEeCcKoi sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3auMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
MarnuTtHoe noje 3eMJIM U ero 3HaueHHe JUIs )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarautHoe nosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHne  3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TOMYyYEHHUS JIIEKTPUUCCKOW DSHEPruu. OJICKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3zanus Ted.
JIBa pona aieKTpUUYECKUX 3apsiIoB U B3aUMOJIECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.
DneKTpocTaTUueCKast UHIYKIIMSL.
3aK0H COXpaHEHUs AIEKTPUIECKUX 3apsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MoaenvupoBaHi€e CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
M cTOYHMKY ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BBbIii pazps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHue 3JIeKTpUYECKOro HaIpsKEHUs. BOJIBTMETPOM.
. PeocTaTt 1 MarasuH cOnpoTUBIICHUN.
. B3anmoneincTsre nNoCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHs TTOJIFOCOB MArHUTA.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHO€ moJie ToKa. JIEKTPOMArHHUT.
. JlelicTBue MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
. DNEKTPOABUTATEIb IOCTOSHHOTO TOKA.
. UccnenoBanue siBJI€HUS IEKTPOMATHUTHON MHAYKIIUH.
. OnerTer @apanes.
. 3aBUCUMOCTb HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
25. DnekTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TU3JIEKTPUKH.
COopka u IpoBepKa padOTHI NEKTPHUIECKOH IETH TOCTOSIHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3Mepenne U peryampoBaHue HaAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE.
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7. OmnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUECKOTO  CONPOTUBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIALHU TIONIEPEYHOr0 CEYEHHU U MaTepHalla.

8. IIpoBepka mpaBuia CIIOKEHUS HAINPSDKEHUN IIPU IIOCJIEIOBATEIBHOM COCIMHEHUU
JIByX PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juis CUIBI TOKA IIPYU MApaJUIEIIBHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne padboThl IEKTPUYECKOT0 TOKA, UIYILIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON HA pE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Yepe3 JIAMIIOYKY, OT HAIpPsHKCHUS
Ha HEW.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBaHre MarHUTHOIO B3aMMOZCUCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHne MarHMTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB NpU WX OOBEIUHEHUU U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIbI B3aUMOJIECHCTBHS KaTyLIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA W HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AelCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KII/l anekTpoaBurarebHONM yCTAaHOBKH.

21. OnbITEl 110 UCCIENOBAHUIO SIBJICHMS DJIEKTPOMArHUTHOM MHAYKLIHMH: HCCIEIOBAaHUE
VU3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABHXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsdss M MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. Ilepuon u vacrora obpamenus. JIluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHuun
CYNEPIIO3UINHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJB)KEHHUS, CUja TPEHUs
IIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
[emwxenne mmaHer Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeecomocTs
[EepPErpy3KHu.

PaBHOBecue MaTepuaibHOM TOUKHA. AOCONMIOTHO TBEpAOE Teno. PaBHoBecue TBEpOTO TEma
C 3aKPEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne ummynesca. MMmynbe cuiibl. 3aKOH COXPAHEHMS! HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTa cun TsxecTH, ynpyroct, TpeHusi. Cs3b
Hepruu u pabothl. [loTeHumanbHas >HEpPrus Tena, MOTHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HalmioneHne MEXaHW4eCKOTo JIBUKECHHUS Tella OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHHME TyT€H W TPACKTOPHUM ABUIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIIBHO

pPa3HBIX TENI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEMHOTO IBUKCHUSL.
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HccenenoBanye NpU3HAKOB pABHOYCKOPEHHOIO JIBUKCHUSL.

HaOnronenue nBuKeHus Tea 1o OKpyKHOCTH.

Habmionenne MexaHn4ecKux sBJICHHM, TPOUCXOAAIMUX B cucTeMe oTcuéta «Tenexka»
py e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CHUJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHU.

. Ilepenaya nmiynsca npyu B3aUMOJAEHCTBUU TEIL.

. IIpeo6Gpa3oBanust SHEPrUM IPU B3aUMOJCHCTBUN TE.

. CoxpaHeHue UMIyJibca IpU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenue numnysbca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.
. HabnroieHne peakTHBHOTO IBUKEHUS.

. CoxpaHeHne MeXaHU4eCKOI SHEpruy Ipy CBOOOJHOM MAJCHUH.

16.

CoxpaHeHHe MEXaHHYeCKOM OHCPIHUH IIPU ABUKCHUU TCJIA IO/ HeﬁCTBHeM IIPY>XKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

®

10.

11.

KoHcTpynpoBanue Tpakta Jjisi pa3roHa M AajbHEHIIEr0 PaBHOMEPHOTO JBHMKECHUS
HIAPHKA UITH TEJIEKKH.

OnpeneneHue cpefaHel CKOPOCTH CKOJIbKEHHMs Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpezneneHue yCKOpeHHs Tejla NMpPU PaBHOYCKOPEHHOM JIBUKEHMH 110 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKCHHHU 0€3
Ha4yaJbHOU CKOPOCTH.

[lpoBepka THIOTE3Bl: €CAM TPU PABHOYCKOPEHHOM JIBIDKEHHHM 0€3 Ha4YaJbHOM
CKOPOCTM IIyTH OTHOCATCA KakK psJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JTABIICHUSL.

Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Tela IO
TOPH30HTAIEHON TOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYroCTH HpU THOABbEME Tpy3a C HCIOJIb30BaHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

N3yueHne 3akoHa COXPaHEHUs SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.

KonebartenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KoyieOaHMil: Mepuoj, 4acTora,
aMIuTyna. MarematuuecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpailieHne 5sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxarmue konebanus. BeiHykneHHbIe KoneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CpolicTBa MexaHW4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk 1 yIbTpa3BYK.

Hemoncmpayuu.

OV A WN e

Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.

PacrnipocTpanenne mpo0abHBIX U MONIEPEYHBIX BOJTH (HA MOJICIH).

HabGnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopnue padomul u onvimol.

1.

Onpez[eneHI/Ie YaCTOThI U II€pHUoaa KoJIeOaHHMi MaTeEMaTHYECKOTO MasITHUKA.



2. OmpexneneHue 4aCTOTHI U MEPHOJIa KOJICOAHH MIPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepHoja KoseOaHUI MOJABELIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HATH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOfa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenune yckopeHHs! CBOOOIHOTO MaJCHHUS.
Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE NoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoMarHuTHbIX BOJH. Mcronb30BaHUEe 3JEKTPOMArHUTHBIX BOJIH AJISI COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwsie pabomot u onvimeol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBasg moxenb cBera. McrouHuku cBeta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3armenus Connia u JIyael. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Tpenominienue cBera. 3aKoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJAX.
Jlunza. Xox nyweil B nuH3e. Ontuueckas cuctema (oToammapara, MHKPOCKONA H
Tesneckona. ['na3 kak onTudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenune 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIBbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonMHENHOE pacIpOCTPAHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.
OnTuyeckuii CBETOBO/I.
Xon yueit B coOuparomieit Junse.
XoJ1 Ty4deil B pacCEenBalOIIEH JIMH3E.
[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIMH3.
. Ilpunnun nevictBus oToamnmapara, MUKPOCKOIA U TEIECKOTA.
10. Mopens riasa.
11. PaznokeHue 6€eoro cBeTa B CIEKT).
12. [Toryuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
2. HzyueHue xapakTepUCTHK U300paKeHUs IpeAMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO Jiy4a OT yrjla MaJeHUsl Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomyuenue n300pakeHUid ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONTHYECKOW CHIIBI COOUpAIOIIEH JTMH3HI.
OnbITH IO PA3TI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.
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Pasznen 12. KBaHTOBLIE SIBJICHHS.

Oneiter Pe3epdopna u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelyaTble CIEKTPHI.

PagnoaktuBHocTh. Anbga, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOTO fApa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble mipeBpainenus. Ilepuon
noJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiyu. 3aKOHbI COXPaHEHMsI 3apsAA0BOI0 U MACCOBOTO YHMCEN. DHEPIUsl CBSI3U
aToMHBIX saep. CBsa3p maccel UM dHepruu. Peakunuum cuHte3a u aeneHus sanep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsbl U3JIy4eHHs U TOTJIOLIEHUS.

CrieKTpbl pa3IMyHbIX I'a30B.

CnekTp Bojaopoaa.

Habumonenue tpekos B kamepe BusbcoHa.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYICHHI.

Peructparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlaﬁopamopuble pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY INyTH (110

doTorpadusim).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIIMN  MOAY/Ib  IpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OMbITa 1eATEIbHOCTH, IPUOOPETEHHOTO NMPHU U3yYEHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pEalu3ylTCd M CHCTEMaTU3MPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecneunmBaeTcs JOCTHXKEHHE MpPEIMETHBIX H
METanpeMETHbIX IJIAHUPYEMBIX PE3yJIbTaTOB 00y4deHMs, (POpPMUPYETCS E€CTECTBEHHOHAY4YHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHMS, NPUMEHSS IMOJIy4YeHHbIE 3HAHUS,
pelaTh 3aJa4i, B TOM YHCIIE KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep JAaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
4TO 00ydarolrecs BHITOIHAIOT 331aHNUs, B KOTOPBIX UM MpeAaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBIICHUS
B OKpYXKarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbl MCCIEA0BaHUS (PU3NYECKUX SIBJICHUN, B TOM UHCIE AJs
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPaKTUYECKOIO HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DSHEPIUM HAa OCHOBE
3aKOHa MPEBpAIIeHHs U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTHUU.

DU A WN R

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne Qu3nKu Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HAMNpaBJICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

B pesynpraTe w3ydeHus (QUINKA HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS Y
oOyudatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:
1) maTpMoOTN4eCKOro BOCIIUTAHUS



- MPOSIBIICHWE HWHTEpPEca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (hHU3HUECKOM
HAYKH;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHMBHOMY YyYacCTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAYMMBIX U ATUYCCKHUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

- OCO3HAHHE BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHITUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

- BOCHPHSITHE JICTCTHYECKHX KadecTB (DU3MYECKOW HAyKHW: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTU, TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHHUA:

- OCO3HaHHE IEHHOCTH (PU3NUYECKON HAYKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHH, BAXKHEUIIIEH COCTABIIAIOIIEH KYJIbTYpPBI;

- pa3BUTHE HAYYHOH JTIFOO03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIIbCKON IeITeIbHOCTH;

5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAIBHOTO 0J1ar0NMOJTyYHA:

- OCO3HAHHE IIEHHOCTH 0€30IMacHOro o0pasa U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TIpaBUJI O€30I1aCHOTO TMOBEJCHUS Ha TPAHCIOPTE, HA JOPOTax, C JJIECKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcHuu, MPU3HAHUE CBOCTO IIpaBa Ha OIMMOKY M TaKOTO Ke
1paBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTHMBHOE y4yacTHE B PEIICHWU MPAKTHUECKHUX 3a7ad (B paMKax CeMbH, 00pa3zoBaTeIbHOMN
OpraHu3alyy, ropoja, Kpas) TEXHOJIOTHYECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCJIC U PU3NICCKUX 3HAHHH,

- HHTEPEC K MPAKTUIECKOMY M3YUYEHHUI0 MPOodecCrid, CBI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS:

- OpHUEHTalMsl Ha TpPUMEHEHHWE (U3NYECKHX 3HAHWUW [UJIS pEIIeHHs 3ajad B 00JacTH
OKpY’Kalollled Cpenibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX IMOCIEICTBUM s
OKpY>KaroIlen Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelIeHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOTHOM Cpebl:

- MOTPeOHOCTh BO B3aMMOJACHCTBUM MPH BBINOJIHEHUU UCCIECIOBAHUMA U MPOEKTOB (hHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTDH OMBITY U 3HAHUSIM JIPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- MOTPeOHOCTH B (JOPMUPOBAHUY HOBBIX 3HAHUHU, B TOM UHCIEe POPMYIUPOBATH UCH, TOHSATHUS,
TUMOTE3bI O (PU3MUECKUX 0OBEKTaX U SIBICHUSX;

- 0OCO3HaHHE e(HUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEN B 00J1aCTH (DU3UKH;

- IJITAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpPEMJICHHE aHAJIM3UPOBATh W BBIABIIATH B3aUMOCBSI3H MPHUPOIBI, 00IIECTBA U YKOHOMHUKH, B
TOM YHCIIE C UCTIOIh30BaHUEM (PU3UIECKIX 3HAHUM;

- OIIEHKA CBOMX JIEHCTBHUM C YIETOM BIMSHHS Ha OKPYKAIOIIYIO CPEIY, BOZMOXHBIX TJIO0ATBHBIX
MOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI
B pesymbraTe OCBOCHHs MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT cGOpMHpPOBAaHBI MeTampeaMeTHbIe pe3yJabTaThl,

BKIIIOUAIONUE TIO3HABATENbHBIC YHHBEpCaJbHbIC Y4eOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIC yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yueOHbIE 1eHCTBUS.

ITo3HaBaTenbHBIC YHMBePCAJIbHbIE Y4eOHbIE NelCTBUS



Ba3oBble JJornueckue aeicTBUA:

BBISIBIISITH Y XapPaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBJICHUI);
YCTaHABIMBATh CYIICCTBCHHBIH NMPHU3HAK KITACCU(HUKAIIMN, OCHOBAHUS JUTs 0000MICHUS
Y CPaBHCHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTpUBaeMbIX (hakTax, JAHHBIX U
HAOJIO/ICHUSX, OTHOCSIUXCS K (PU3NUECKUM SBICHUSIM;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
nmponeccoB, AcjaTb BBIBOALI C HCIHOJB30BAHUCM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMO3aKJIFOYCHH, BBIIBUTaTh THIIOTE3bI O B3AUMOCBS3AX (DHU3HMYCCKUX BEIHYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIocod pemieHuss y4eOHOW (u3MYeckol 3amauu
(cpaBHEHHE HECKOJIbKUX BapHaHTOB pEIICHHs, BHIOOp HamOoJiee MOAXOASIICTO C
y4ETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPHUTEPHEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MIO3HAHMUS,

IIPOBOAUTH II0 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXHBIN
bu3nueckuil SKCIeprUMEeHT, HeOOIIbIIOE Hcciel0BaHue (PU3NUYECKOTO SIBJICHMUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMALMIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpMyJIMpoBaTh OOOOIIEHUS M BBIBOJABI IO  pe3yJbTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeiIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh IPEATNOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

NPUMEHSTh Pa3UYHbIE METOJbI, MHCTPYMEHTHl M 3alpOChl MPU MOUCKE M OTOOpe
nH(GOPMAIIMK WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(DOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAaTIbHYIO (OpMYy MpeAcTaBIeHUs HHPOpPMAIUH U
WJUTIOCTPUPOBATh pEIIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamMu, HWHOU
rpaduKoi U UX KOMOMHAITUSMU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyXkJAeHHs Yy4eOHOro MaTepuana, pe3yJbTaToB J1a0OpaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI M BBICKA3bIBAThH HJICH,
HaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoAJIepKaHre OJaroxKenaTeIbHOCTH OOIIEeHNUS;
COMOCTARJIATh CBOW CYXKICHHS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIUH;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

nyOIMYHO  TPEJCTaBISITH  PE3yJabTaThl  BBIOJIHEHHOTO  (DM3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh M HCIOJbh30BaTh MPEUMYINECTBA KOMAaHIHOW M WHAWBHIYaTbHOU pPaOOTHI
MPH PEIICHUN KOHKPETHON (U3MUECKOM MPOOIEMBIL;

NMPUHUMATh IIeJTM COBMECTHOW JIEATEIIbHOCTH, OPraHW30BBIBATH JCUCTBHS IO €&
JIOCTHIKEHUIO: PaCTIpeIeNIATh POJIA, 00CYKJIaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JOICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAMHHUPYS CBOM JICUCTBHUS C APYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOEr0 BKJIaga B OOMMIA TPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEIIEHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS



Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSIX, TPEOYIOIIHMX IS PEIICHHSI
(bU3UYEeCKUX 3HAHU;

OpUEHTUPOBATLCA B Pa3IMUHBIX MOAXOAAX IMPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
NPUHSATHE PEIICHHS B TPYIIE, IPUHATUE PEIICHUH TPYIIITON );

CaMOCTOSITENILHO COCTABJISITh ANTOPUTM pEIIeHUs (U3MUYECKON 3aJaudl WU TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Tpe/IaracMble BApUAHTHI PEIICHUIA,

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOUHMOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U IIPeJUIaraTh IUIaH €€ N3MCHECHHUS,

OOBSICHATh INPUYMHBI JIOCTHXKEHUs (HEJOCTM)KEHUS) pe3yJbTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3HUECKOTO
UCCJIEIOBAaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WM JTUCKYCCUU Ha Hay4HYIO
TEeMy, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE MpaBO Ha OMMOKY NpU pEUICHWH (GHU3UYECKUX 3aJad WId B
YTBEPAKACHUSIX HAa HAYYHbIE TEMbI U TAKOE K€ IIPaBO JPYToro.

MNPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOyueHust B 7 Kjacce MpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOIIOJCHNUE,
HKCIEPUMEHT, MOJIeb, TUIOTE3a, CIUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KHUJKOE, ra3000pa3HOe), MEXaHUYECKOE
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYECKasi), HEBECOMOCTD,
cooOIaoIuecs CoCcybl;

pasznuyaTh sBieHus (quddy3us, TEnIoBoe ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBI)KEHUE, HEPaBHOMEPHOE IBW)KCHUE, WHEPIHsS, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIABIX TEJN C 3aKPEeIIEHHOHM OChbI0O BpallleHHs, Iepejada JaBieHUs TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH H Ta3aMH, aTMOC(HEpHOE TaBJICHUE, ITIABAaHUE Tell, IPEBPACHUS
MEXaHUYECKOM SHEPrun) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILEM MHpE, B
TOM 4YHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NPUPOAE, NEHUCTBHE CWIBI TPEHHUS B NPHUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblyard B Teje YesOBeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3HUYECKUX SBICHUH;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTH BEIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YNPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAIKWUBAIOIIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro ACUCTBUS



MEXAHU3MOB, KMHETHUYECKAsl U NMOTEHLMAJIbHAs 3HEPIUs), IPU ONMCAHUU IPABHIBHO
TPaKTOBAaTh (PU3NYECKHUI CMBICI UCIIOIb3YyEMbIX BEIMYNH, UX 0003HAUCHUS U €IUHUIIBI
(¢U3MUeCKUX BEIMYMH, HAXOOUTH (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
IpaBUJia CIOKEHUsl cuil (BIOJb OAHOM MpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpruM, NpH OTOM JaBaTh CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

O0BACHATh (U3UYECKUE SIBJICHUS, MPOLECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (M3MUECKUX SBJICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJICTABIATH (U3UYECKUE BEIUYMHBI B (OPMYIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3a[a4, OLICHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3UUECKOM BETUYMHBL;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TMOMOMIM (PHU3HUECKUX
METOJI0OB, B OIMCAHMM MCCIEAOBAHUS BBIACIATH IMPOBEPSIEMOE IPEANOIOKEHHUE
(runotesy), pa3iuyaTh U HWHTEPIPETHPOBATH MOJNYUEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOJBI 110 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBATH TPOBEPsieMble MNPEINONIOKEHUs, CcOOUpaTh YCTaHOBKY U3
NPEJI0KEHHOTO0 000PYA0OBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMHCHIBATH
MOoKa3aHusl MPUOOPOB C YUETOM 3aJaHHOU a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUIA;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTrOCTH OT YIJIMHEHMS MPYKHUHBI, BHITAIKUBAIOLIEH
CHIIBI OT O0bEMa TOTPYKEHHOM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHus, cienysd MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yiabTaThl MOJy4YE€HHON
3aBHCUMOCTH (DU3MUECKHX BEJIWYMH B BUJAE MNPEJIOKEHHBIX TaOJUIl U TpauKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMSI;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BEIECTBa
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJNBKEHHS, JIaBJIEHHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOLIas Ha IMOTPYKEHHOE B KHUAKOCTb TEJO,
KOA(PUITMEHT IMOJIE3HOTO NEUCTBHS MPOCTBIX MEXAHU3MOB), CIENys MPEII0KCHHON
MHCTPYKLUU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE NCKOMOMN BEIIMYUHBI

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



yKa3blBaTh NPUHIUNBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, phluar, MOJBMKHBIA U
HETOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOPOHl Ha MX ONHMCAaHUA (B TOM YHCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIOTIPOBO/A, THIPABIMYECKUI MpPEcc, MaHOMETp, BHICOTOMEp, HMOPIIHEBOW HAcCOC,
apeoMeTp), UCMONb3ys 3HaHUA O CBOMCTBAaX (PM3MYECKUX SIBJICHUH U HEOOXOAMMBIE
¢du3nveckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IOPUBOAUTH TpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) HPaKTUYECKOTrOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30IaCHOCTH TMpH OOpaIleHud C NpUOOpPaMHU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYXKarolleH Cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS 3HAHUN U MTyTEM CpaBHEHUS
Pa3IMYHBIX NCTOUYHUKOB BBIJIEIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTHBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBHINOJHEHUN YYEOHBIX 3a/IaHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/Aep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHBIE COOOIIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM YHUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOSKTOB WM YY€OHBIX HCCIEIOBAHUHN, IPU STOM
IPaMOTHO HCHOJb30BAaTh M3yYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOKJATh BHICTYIJICHHE NIPE3CHTAIHEH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpymIe B COOTBETCTBUH C MOCTABIEHHBIMU 3aJjauaMHU, CIIEIUTh 3a BBIIOJIHEHUEM IJIaHa
NeCTBUH, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B MAEATEIBHOCTH TPYIIIHI,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHHWE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUECKHE W aMopdHBIE Tena,
HACBILECHHBIM U HEHACBILLICHHBIN I1ap, BIAXXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSIA
SHEprus, TEIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, SJIEKTPHUIECKOE
M0JIE€, MPOBOJHUKUA W AUIIEKTPUKHU, MOCTOSHHBIM DJIEKTPUYECKHM TOK, MArHUTHOE
T0JIE;

paznuyaTh SIBJICHUS (TEIUIOBOE paCUIMPEHHE U C)KaThe, TeIulonepenaya, TEIIoBOE
paBHOBECHE, CMAYMBAHUE, KaNWUISPHBIE SBIICHUS, WCIIAPEHUE, KOHJCHCAlus,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerIonepeaya
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3ALUs Tell, B3aUMOJICHCTBUE
3apsiioB, JEUCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHWE, B3aUMOJECHCTBUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI HA MPOBOAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHIYKIMSA) TIO OINHUCAaHUI0 WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIEHUE N3YUYEHHBIX (GU3NYECKUX SBJICHUI B OKpY)KaIOIIEeM MHpE, B
TOM 4Yucie (U3MYECKHe SIBICHUS B TIPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KalWUISIpHBIE SIBJICHHUS B NPHUPOAE, KPUCTALUIBI B Mpupoje, uziaydeHue CounHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
JJIEKTpUYECKUE fABJIEHUS B aTMmocdepe, DIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHUTHOE Moje 3eMiid, Apeid MOII0COB, POJIb MAarHUTHOTO TMOJS IS KU3HH Ha



3emiie, MOJIIPHOE CUSTHHE, MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 331ady B y4eOHYIO,
BBIJICIIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKHUX SBJICHUM;

OTKCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCIOb3Yys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsS SHEpPrus, KOJUYECTBO TEIUIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUIOTa IUIaBJICHUS, YJAeNbHAas TeIioTa
napooOpa3oBaHus, yJelnbHAs TEIUIOTa CTOPaHHS TOIUINBA, KOA(D(HUIMEHT MOIe3HOrOo
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPHUUECKUN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JIEKTPUUECKOTO TOKA), pU
OMKCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHNA CMBICI HCIOJIb3YEMBIX BEIWYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapakTepu30BaTh CBOMCTBAa Ted, (pU3MUECKUE SBICHUS UM TPOLECCHl, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
IOPUHIIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ydacTka nenu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSA3M, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ysd 3aKOHbI U (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud
3aMKChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEIOCTATOK JAHHBIX JAJS PEIICHUS 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pPellleHus, IPOBOAUTH pacuEThl U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENONIOKEHNEe, OILICHUBATh MPABWJIBHOCTh TOPSAKA TPOBEIACHHS HCCIEIOBaHUSA,
JIeJ1aTh BBIBOJIBI;

MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3UUYECKUX SBICHUN WM (PUIUUYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATypPbl, CKOPOCTH MpOIIecca OCTHIBAHUS U HarpPEBAHUS MPU U3TyYEHUU OT LIBETa
U3Iydaome (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAM €€ TMOBEPXHOCTH, DJEKTpU3alus Tel H
B3aMMOJIEMCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBHUIrATEIIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00OpyJOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIUPOBaThH BHIBOJIBI;

BBHITIOJHATH MPSMbIE WU3MEPEHUS TeMIIepaTypbl, OTHOCUTEIBHONW BIAXKHOCTH BO3.yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIONh30BAHHUEM AaHAJOTOBBIX MPUOOPOB U JATYUKOB
buznyecKuX BEIWYHH, CPaBHMBATh pPE3yJIbTaThl W3MEpPEHUN C y4€TOM 3aJaHHOI
abCOIIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSIMBIX M3MEpPEHUH (3aBUCHUMOCTH COMPOTHBIICHMS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJIHUKE,



MCCJIEOBAHKUE TIOCJIE0BATEIbHOTO M NAapauIeJIbHOTO COEAMHEHWH IPOBOJHUKOB):
IUITAHUPOBaTh UCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH U3MEPEHMs, CIEays
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

NPOBOJUTh KOCBEHHBIC M3MEPEHHUs (U3UYECKUX BEIMYUH (yHIelbHas TEII0EMKOCTb
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIUUNHBI,

coOuoaTh MpaBWja TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJIBTMETP, CUETUYMK HIIEKTPHUYECKOH
SHEpPruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JEKTPUUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SIBJICHUH U
HE0O0XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOpaHHUs, JIEKTPOCKOI, PEocTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX ILIeNed ¢ IMOCIeI0BATeNbHbIM U MapajuIeIbHbBIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENei;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MpPUMEPax) MNPaKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30MacHOCT TpHU OOpalleHMH ¢ NpuUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIATh MOMCK HH(pOpManuu (u3ndYeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHHUS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS TNPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMUs WHOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITH  PE3yabTaThl MPOEKTHOW WM  HCCIIEO0BATEeNbCKON
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (hU3HKH, COTPOBOXK/IATh BBICTYIUIEHHE IPE3EHTALINEH;

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJayaMH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, POSBIISiS TOTOBHOCTh pa3peuiaTb KOH(IIUKTHI.

K xonuy oOyueHust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTo JABMKeHUs, nedopMmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYECKMe KONIeOaHWsi W  BOJHBI, 3BYK, HHQPPa3ByK H  yIbTPa3BYK,



AIIGKTPOMATrHUTHBIC BOJIHBI, IKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIIOHieHus, anbda, Oera- M ramma-
U3ITy4EHUs], U30TOIIBI, SIACPHAs SJHEPIETUKA,

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JBUKEHHUE, CBOOOHOE MMa/IEHUE Tell, pABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBUE TeJl, PEAKTUBHOE JBUXXECHHUE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpPa)KE€HUE U MPEJIOMIIEHUE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OIMCAHUIO HUX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaroIleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKUE SBIEHUS B  TMpHpPOAE, OHOJIOTrMYEecKoe  JeHCTBHE  BUAMMOIO,
yIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPATUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4M, PaJUOAKTHUBHOE W3IYYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JeIICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKHU)
(bu3NYECKUX SIBICHUN;

ONKCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NUYECKUE SIBICHUSA, UCTIONb3Yys (PU3HUECKUE
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUsS, CHJIA YINPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJEeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETUYeCKast
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, I1OKA3aTelb MPEIOMIICHUS
Cpelipl), MPH ONMMCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCHOJIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DM3MUYECKYIO0 BEJIMYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIb3YS 3aKOH
COXpaHEHMsI DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, NMPUHLUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPa)XEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOrO0 H
MaccoBOIO 4YHCEN TMpHU SJAEPHBIX pPEaKIHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATh (PpU3MUECKHE MPOIECChl U CBOMCTBA TE€l, B TOM YHCIE M B KOHTEKCTE
CUTyallull  NPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MUECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3a7a4u (OMUPAIONIUECcs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONIB3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOINE (PU3MUECKHE BETUYMHBI: HAa OCHOBE aHalIM3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIINE WIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
IPOBOAMTH pPACU€TBl W OLEHUBATh PEAIMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3UYECKON BETMYUHBIL;



pacrio3HaBaTh MPOOJIEMbI, KOTOpPBIE MOXKHO PpEHIMTh IMPH HOMOIIM (HU3UYECKHX
METO/IOB,  MCIIONB3ysS  OMNHMCAaHHE  HUCCIEAOBAHMS,  BBIACIATH  IPOBEpSEMOE
MPENIOJIOKEHNE, OLICHUBATh MPAaBWJIBHOCTh MOPSAKAa MPOBEACHHUS HCCIEI0BaHUSA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OIIBITOB;

IIPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHMsI SHEPTUU, 3aBUCUMOCTD
nepuoja KojiebaHuii MpyKUHHOTO MAaATHHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbI MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE pacpOCTpaHEeHNE
CBETa, pa3lio’KeHHE Oesloro cBeTa B CIEKTpP, U3Y4YEHHE CBONCTB H300pa)keHHs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHsI IpeaMera B COOHMparomiel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYYECHHUS): CAMOCTOSITEIBHO
coOuparh yCTaHOBKY U3 H30BITOYHOIO HAbOpa 000py0BaHMsI, OMUCHIBATH XOJ OIbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOAUTHh HPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUN, OMpenensis cperHee
3HaYCHHE H3MepseMOl BeNUYMHBI ((POKYCHOE pacCTOSHHE COOMpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IPH PaBHOYCKOPECHHOM
IBUKEHUH 03 HaualbHOW CKOpPOCTH, Tepuoja KoJeOaHHil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTH yIja OTPa)XCHMsI CBETa OT yrja NaJeHUs U
yria npeJoMIIeHUsl OT yria MaJieHus): MJIaHUPOBaTh UCCIEIOBAaHUE, CAMOCTOSITENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
bu3nYeCKUX BETUYMH B BUJAE TaOMUIl U TpaduKOB, J1e1aTh BBIBOJBI MO pe3ylbTaTam
UCCIIEJIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHMUs,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoA KoleOaHMH MaTeMaTHYecKOoro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja CcOOMparome JIMH3bI, pPaauOaKTUBHBIN (HOH):
IUIAHUPOBaTh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpeHus, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BETMYUHBI U
aHAJTM3UPOBaTh TIOJIyYEHHBIE pEe3ydbTaThl C Y4ETOM 3aJaHHOM MOIPEIIHOCTH
WU3MEPEHHU;

coOuoiaTh TMpaBWJa TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKUX MOJENeil: MarepuaibHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHeTapHast MOJIENIb aTOMA, HYKJIIOHHAst MOJIENIb aTOMHOTO 1pa;

XapaKkTepru30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,
paccTosHUS M YCKOPEHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTHIECKHe
CBETOBOJIbl, CIIEKTPOCKOM, JO3UMETp, KaMmepa Bunbcona), wucmonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH 1 HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IMPH PEHIeHUH Y4eOHO-
NPaKTUYECKHUX 3aJay, ONTUYECKUE CXEMBbI JJIS MOCTPOCHHUS M300paXKEHUN B IIIOCKOM
3epKajie U coduparouieit TuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TNpH OOpaIleHud C NpUOOpaMH U TEXHHYECKUMHU YCTPOHCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TMOBEACHHS B
OKpYXKarolleH cpee;



OCYILIECTBIATh NOUCK HH(popMamuu (¢uszndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOJUTh IYTH OINpPEAEICHUs
JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JOITIOJIHUTCIIbHBIX NCTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIIOJHEHUU YYEOHBIX 3a/laHUI HAayYHO-IOMYJISPHYIO JINTEPATYpy
($U3NUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOLIEHHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (U3MUYECKOr0 COAEp)KaHMs, MyOJIMYHO IpPEICTaBIATh
PE3yIbTaThbL HpOGKTHOfI HIJIN HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar W3y4yaeMmoro pasiena (U3uKd Hu
COINpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOJBHDIC pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 dusuka - HayKa 0 IMPHUPO/IE 2 bubmmorexa [TOK
' YK PHpoZ https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIIHIHHI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 Bronmozexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BelecTna 1 bubmorexa LIOK
' R = https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 2 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexanueckoe nsiienne 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupe e 14 1 2 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
https://m.edsoo.ru/7f416194

Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe naBneHue 6 https://m.eds00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOrpyKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 PaGoTa u MommHoCTE 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie MexanusMel 5 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 Mexanmaeckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PezepBHOE 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

8 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Tenosbie nporeccy! 21 1 S https://m.edsﬁ).ru/?f4181ce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJla 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 Egg?}l/or;eelijigﬂﬁﬂ f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 15 https://m.eds00.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHES HHIYKIIH A 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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 KJIACC

KoanuyecTBo 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe IBIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoneI coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus H BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMArHuTHOE 10Jie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 5 2 bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3zaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bubmmorexa [IOK

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

bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue v morioiieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxiuin ! . ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Enwmnas xomtekuus LIOP. IIpeamernas xomtekuus «Pusukax http://school-
collection.edu.ru/collection

2. EcrectBenHo-nayunble 3xcniepuMenTsl — Ousuka: Komnekuus Poccuiickoro
obreoOpaszoBarenbHOro mopraina http://experiment.edu.ru

3. Otkpsrteiii kosuiemk: @usuka http://www.physics.ru

4.  DneMeHTHI: MOMYJSPHBINA callT 0 pyHIaMeHTanbpHOM Hayke http://www.elementy.ru
5. Bsenenue B Hanorexuonoruu http://nano-edu.ulsu.ru

6. BupryanbHblil pOHA €CTECTBEHHO-HAYYHBIX M HAYYHO-TEXHUYECKUX (P (PEKTOB
«DddexruBnas pusukax» http://www.effects.ru

7. Tasera «®Dusuka» M3narensckoro noma «IlepBoe centsops» http:/fiz.1september.ru
8. Jlaboparopus o0y4enus pusuku u acrpoHomur UCMO PAO http://physics.ioso.ru
9. Jlaypeats HOOeeBcko# npemun o ¢usuke http://n-t.ru/nl/fz

10. Marepuains! kadeapsl obmieit puzuku MI'Y um. M.B. JlomonocoBa: yue6HbIe TocoOuUs,
(bu3nUYeCKHuil IPAKTUKYM, BUICO- U KOMITBIOTEPHBIC

nemoHctpanuu http://genphys.phys.msu.ru

11.Mup ¢pusuku: gemMoHcTpanuu puzndeckux sxcrepumentos http://demo.home.nov.ru
12.06pazoBaresbhbie Matepuaisl 1o Gusuke PTU um. A.D. Modde http://edu.ioffe.ru/edu
13.0Onunaiin-ipeodpazoBareiib equHUI n3MepeHus http://www.decoder.ru

14.ITopran ecrecTBeHHbIX Hayk: @usuka http://www.e-science.ru/physics

15. IMpoekt AFPortal.ru: actpodusndeckuit mopran http://www.afportal.ru

16.ITpoext «Best pusuka» http://www.fizika.asvu.ru

17. Pemienus 3a1a4 u3 yueOHUKOB 1o ¢usuke http://www.irodov.nm.ru
18.CamoTecTupoBaHue MKOJILHUKOB 7-11 Ki1accoB 1 aOUTYpHEHTOB 110

dusuke http://barsic.spbu.ru/www/tests

19. TepmoarHaMuKa: 31eKTpOHHBIN yueOHuK 1o ¢usuke http://fn.bomstu.ru/phys/bib/I-NET
20.Ypoxku o mosekyisipaoit ¢pusuke http://marklv.narod.ru/mkt

21.®usukam — mpenojaBaTesam u ctyaeHtam http://teachmen.csu.ru

22 .dusuka B anumanusx http://physics.nad.ru

23.®wusuka B npeseHTtaiusx http://presfiz.narod.ru

24.dusuka Bokpyr Hac http://physics03.narod.ru

25.®usuka i Beex: 3amaun o ¢usuke ¢ perrenusimu http://fizzzika.narod.ru
26.®usuka.py: Calt i ydammxcs u npenojaasareneit Gusuku http://www.fizika.ru
277.®duzukoMIT: B MOMOIIb HaunHatoteMy dhusuky http://physicomp.lipetsk.ru

28 .S nepnas dpusuka B Uatepuere http://nuclphys.sinp.msu.ru

29.Bcepoccuiickast oMMITHaIa MIKOJIBHUKOB 110 usuke http://phys.rusolymp.ru
30.AucTaniimoHHast OJIMMITHA/IA TI0 (U3UKE — TEIIEKOMMYHHUKAITMOHHBIN 00pa30BaTEIbHBIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/physics

31./lucTaHMOHHbBIEC SBPUCTUYECKHUE OJIUMITUAIBI 1O

¢dusuke http://www.eidos.ru/olymp/physics

32.MockoBcKast peruoHajgbHasi OJIMMIINA/IA IKOJIbHUKOB 110

¢busuke http://genphys.phys.msu.ru/ol

33.0TKphIThIE HHTEPHET-OJUMITHA B 110 (pusuke http://barsic.spbu.ru/olymp



		2024-11-04T15:51:05+0300
	Михеева Ирина Владимировна




