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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO o00Imiero oOpa3oBaHHUS COCTaBJieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWU K pe3ylibTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmmu mpenojaBaHus y4eOHOTO
npeamera «Pu3mnkay.

Conepxanue mporpamMMbl 1o (M3MKE HampaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAyYHOUW T'PaMOTHOCTH OOYYAlOIIMXCS M OPraHU3alUI0 M3yuyeHUs (U3MKU Ha JEeSTEIbHOCTHON
ocHoBe. B mporpamme mno (u3HMKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO IpenMeTa B
peamm3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYEMBIM JUYHOCTHBIM M METAaIlpeIMETHBIM
pesyibTataM OOydYeHHs, a TaKKe MEXIPEJAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpamMa 1o (M3MKe yCcTaHABJIMBAET paclpeneieHrne y4eOHOro mMaTepualia 1o TojaaMm
oOydeHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh H3yYEHUSI TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUS [PEJAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEHN 00yYaroINXCS.

[Tporpamma o ¢u3uke papaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEITIO
B CO31aHUU paboyel MporpaMMel 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBICHUH, M3Y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpA, MPeIoCTaBiseT HaumbOojee sCHble Oo0pa3lbl MPUMEHEHHs HAy4YHOTO MeETOoja
MIO3HAHUS, TO €CTh CII0CO0a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna W3 rmaBHBIX 3a/1a4 (pusmveckoro oOpa3oBaHUs B CTPYKType oOIIero o0pa3oBaHUs
COCTOUT B (OPMHUPOBAHMHM ECTECTBEHHOHAYYHONW T'PAMOTHOCTH M HWHTEpeca K Hayke Yy
o0y4arouuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE MpPEIOaracT OBJIAIACHHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U TOHUMATh 0COOEHHOCTH HAyYHOI'O CCIIEI0OBAHMUS;

MHTEPIPETUPOBATh JAaHHBIE M HCIIOJIb30BaTh HAay4yHBIE J0KA3aTeNbCTBA JJIS MOTYyYEHUS
BBIBOJIOB.

[lenn u3yueHuss (pU3MKKM Ha YpOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs OIpPENETICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepauuu, peaau3yrolMX OCHOBHBIE 00I1€00pa3oBaTeiIbHbIe MTPOrPaMMBI,
yrBepxkaA€HHON pemenneM Kosernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

npUOOpeTeHNe UHTEpECca U CTPEMIIEHUST 00YYaIOIIMXCSl K HAYYHOMY M3YUEHUIO TPUPObI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHUH O HAaydHOM METOJAE I[IO3HaHus U  (OpPMHUpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

dbopMUpOBaHNE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa M3y4€HUs OCHOB CTPOCHMUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

dbopMupoBaHUEe NPEACTAaBICHUN O poiu (PU3MKK JUIsl pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymeit mnpodeccrnoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEHIIEeMy OOY4YeHHMIO B 3TOM
HaIpaBJICHUH.



SN

JlocTkeHne HSTUX Ieleld mporpamMmbl MO (U3WKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCIIeUnBaCTCS PEIICHUEM CIICAYIOINX 3a1aY.
MPUOOpPETEHUE 3HAHUN O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHMUECKHX, TETUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;
npruoOpeTeHne YMEHUN ONUChIBATh U OOBSACHATh  (U3HUYECKUE SBJICHHS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,
OCBOCHHE METOJIOB pEIICHHs] TMPOCTCUINNX pPACYETHBIX 3a7ad C MCIOIb30BAHUEM
(GU3NIECKUX MOJIENICH, TBOPUECKUX U MPAKTUKOOPUECHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMECHHI HAOIIOAATh MPUPOHBIC SBJICHUS M BBIOJHSITH OMBITHI, TJAOOPATOPHBIE
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHHMS C MCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;
OCBOCHHME TPUEMOB paboThl ¢ HMHPOpPMaLUEH (U3NYIECKOTO CONEp)KaHUs, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (DU3HMKH, aHaIM3 M KPUTUYECKOE OLICHUBAHHE
uHpOpMaLNK;
3HAKOMCTBO €O cepamMu Mpo(HecCHOHALHON IEATEIILHOCTH, CBA3aHHBIMU C (U3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JJOCTHKEHUAX (DU3MUECKON HAYKH.
Ha msyuenue ¢usuku (6a30BbI ypoBEHb) Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENIO).

[Ipennaraemslii B mporpaMme mo ¢pusnke nepeyeHb JadopaTOpHbIX paboT U OMBITOB HOCUT
peKOMEHATENbHBIA XapaKTep, YUYUTENb JI€JaeT BbIOOP MPOBEACHUS JIa0OpaTOpHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUYaTbHBIX 0COOCHHOCTEN 00yJarOIIUXCsl, CIIMCKA HKCIIEPUMEHTAIbLHBIX
3aJJaHMi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO dK3aMeHa Mo (hH3HKe.
COILEPKXAHUE OBYYEHUSA

7 KJIACC

Pazgen 1. ®u3uka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa.

®dusnka — Hayka O npupoae. SABneHus npupoasl. OU3nyecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUUMHBL. 3Mepenune ¢usznueckux BenuuuH. Dusznyeckue MPUOOPHI
ITorpemnocTs n3MepeHnii. MexayHapoiHas cucTemMa eIMHHLL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Y4aroT MpUpoay. EcTecTBeHHOHAay4HBIN
METOJI TO3HaHMs: HaOJI0JEeHHE, IOCTAHOBKA HAyYHOTO BONPOCA, BBIABM)KEHHUE THIIOTE3,
HKCIEPUMEHT TI0 TPOBEpPKE THUMNOTEe3, OOBsACHEHHE HalmrogaeMoro spieHus. OmnucaHue
(bU3HYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.
MexaHnueckue, TENIoBbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznyeckue MpuOOpPHl U MpoIeIypa NPSIMBIX U3MEPEHUN aHAJOTOBBIM U IU(GPOBHIM
npubOpoM.
Jlabopamopnwvie padbomot u onvimel.
OmnpezeneHue LeHbI IeJIeHUS IKaIbl H3MEPUTEIBHOT0 pUodopa.
N3mepenne paccTOsTHUI.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
Ornpesenienne pa3MepoB MaJbIX TeJl.
N3mepenue TteMmepaTypsl Ipd IIOMOIIM JKUIAKOCTHOIO TEPMOMETpAa U JaT4MKa
TEMIEPATypPHI.
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IIpoBeneHnne wucciaeqoBaHUs IO NPOBEPKE THUIIOTE3bl: JAJIBHOCTh IOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeleHUs 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONbITBL, J0KAa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxeHune dactul BeniecTBa. CBA3b CKOPOCTH JIBXKEHMSI YacTHL C TEMIEPaTypoOu.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHUE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH H  TBEPABIX
(kpucTaminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpavyuu.
Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.
HaGmronenne nuddy3un.
Habmronenue siBneHuil, OOBSACHSIOUUXCA MPUTSHKEHUEM WM OTTAJIKHUBAHHEM YaCTHUI]
BELIECTBA.
Jlabopamopnwvie pabomot u onvimeul.
Orenka aguamMerpa aroma METOAO0M PSIIOB (C UCToJib3oBaHueM (hoTorpaduwii).
OnbIThHI IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSIKCHHUSI.

Pa3nen 3. /IBu:keHue U B3auMO/ieilicTBHE TeJl.

Mexannueckoe JnBwKeHue. PaBHOMepHOe W HepaBHOMepHoe nBkeHHE. (CKOpOCTb.
CpenHsist CKopoCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacy€T myTu U BpeMEHU JBUKEHUS.

SlBnenve wHepuuu. 3aKoH WHEpHUH. B3aumonelcTBue Ten Kak MpUYMHA H3MEHEHUS
CKOpPOCTH JIBW)KEHMsI Tell. Macca kak Mepa uHepTHOcTH Tena. IlnmotHocTs BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B IUHUIIE 00bEMa BEIISCTBA.

Cwia kak xapakTepucTHKa B3aumozeiicTBus ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuiabl ¢ TOMOINBIO JWHAMOMETpa. SIBjIeHHE TATOTEHHS U cuia TshkectH. Cuia
TSKECTU Ha JIpyrux IiaHerax. Bec tenma. HeBecomocth. CiioxkeHue Cuil, HalpaBiIEHHBIX IO
onHOI npsimoil. PaBHozelcTBytomas cun. Cuna TpeHus. TpeHure CKOIbXEHUS U TPEHUE MOKOS.
Tpenue B mpupoje U TEXHUKE.

Hemoncmpayuu.
Habmonenne MexaHU4ecKoro IBUKEHUS Tena.
H3mepeHune cKopocTH NPSIMOIMHENHOTO ABH)KEHHUS.
Habumronenune siBjaeHUs] UHEPIUH.
HaGnronenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
Jlabopamopusie pabomsl u onvimol.
OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuka B KUJIKOCTH, MOJEIH
ANMEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
Omnpenenenue cpeiHell CKOPOCTH CKOJIbXKEHHs Opycka WM ILIapuKa I10 HAKJIOHHOW
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.
OnbITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsDKeHUs (nedopmannu) NpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.
OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJbXEHMs OT Beca Tela U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.
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Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CiocoObl YMEHBIIICHHSI M YBEJIMUCHUS aBiieHus. J{aBieHue raza. 3aBUCUMOCTb
JIaBJICHUs Ta3a oT 00béMa, Temrepatypsl. [lepenada naBieHust TBEPABIMU TEIAMH, KHUIKOCTIMH
u razamu. 3akoH llackans. [THeBMarnueckue mamuvHbl. 3aBUCUMOCTbH JABICHUS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmiaromyecs —cocyabl. [ 'mapaBianyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u arMmocepHoe aaBiueHue. [IpUYMHBI CyIIECTBOBAHHWS BO3YIIHOM
o6omoukn 3emiu. Onbir Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYyXKEHHOE B HUX Teo. BriTankuparomas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenada naBneHus KUIKOCTBIO U Fa30M.

CooOmiaromnuecs Cocyabl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTo JaBICHHUS.

3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI OT 00BbEMA NOTrPYKEHHON YACTH Tesla U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VcnoBue mnnaBaHMs TeN: IUIABAaHUE WM IOTPYKEHHE Tl B 3aBUCUMOCTH  OT
COOTHOLIEHUS IVIOTHOCTEHN TEJA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTrpyKEHHOM B JKHUIKOCTb
YacTH TeJa.

OnpeneneHue BBITAIKUBAIOIIEH CHJIBI, JACUCTBYIOLIEM Ha Telo, MNOrpyXkEHHOE B
KUJKOCTb.

ITIpoBepka HE3aBUCHUMOCTH BBITAJKMBAOUIEH CHUJIbI, IEUCTBYIOIIECH HA TEJIO B KHUJIKOCTH,
OT MAacchl TeJa.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOUIEH CHUJIBI, JAEHCTBYIOLIEH Ha
TEJIO B KHUJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTh YaCTU TeJa U OT IUIOTHOCTH KHJIKOCTH.

KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHHME JIOJKHM W OIpEAeIIeHHE €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexannueckasi pabota. MOITHOCTb.

[TpocTeie MexaHU3MBI: pbluar, 0JI0K, HaKJIOHHAs II0CKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpumeHeHue mpaBuUia paBHOBECHsS pbluara K OJOKy. «3ojoroe mnpaBuiio» mexaHuku. KITJ
IIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas 1 noreHuuaibHas sHeprus. [Ipespaienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.
[TprMeprl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomovt u onvimol.
Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBM)KEHUU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
HccnenoBanue ycil0BUM paBHOBECHUS pblyara.
N3mepenne KII/] HakTOHHOM MIIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM SHEPTUN.
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Pa3pen 6. TenvioBbIe sIBJICHUSA.

OcHOBHBIE II0JIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOpUHU CTpOeHMs BeliecTtBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJ. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra3oB, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE TIOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHME M KalWUISIpHbIE sBJIEHUA. TerioBoe
pacUIMpEeHHe U CXKaTHE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHUXKEHHUS YACTHIL.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHMS BHYTPEHHEH OHEpruu: Tervionepenada u
coBeplieHue padboThl. Bupl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKIUS, H3ITyUECHHUE.

KonmuecTBOo TemmoTel. YaenpHas TEIIOEMKOCTh BelIecTBa. TermIooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTALTUYECKHX
BEIIIECTB. YelbHas TemioTa IasieHus. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT
aTMoc(hepHOTro JTaBICHMS.

BnaxuocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TemnoBeix apurarenedt KIIJ TemmoBoro psuratens. TermoBble
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U NPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpauuu.

HabGmonenne 6poyHOBCKOTO JBUYKEHUS.

Habmonenue nuddysun.

HaOGmtonenue siBlieHU CMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

Habmroienue TemnoBoro pacivpeHus Ted.

N3menenune gaBiaeHus ra3a mpu M3MEHEHUH 00bEMa M HAarpEBAaHUH WA OXJIAXKICHHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxunaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThI BHEIITHUMU CUIIaAMH.

CpaBHEeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELIECTB.

Hab6monenue kuneHusl.

Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUU.

Mojenu TeIu1oBEIX ABUTATEIIEH.

Jlabopamopuwvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIOACHHUIO TEMJIOBOTO PACIITUPEHUS Ta30B, JKUIKOCTEH M TBEPBIX TEJ.

Omnpenenenue JaBlIeHUs BO3yXa B OAJUIOHE IIIPHIIA.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT ero oObéma H
HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka THUMOTE3BI JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphl.

Habnronenne m3MeHeHHs BHYTPEHHEW DHEPTrUM Tejla B pe3yjbTaTe TEIUIoNepenadnl U
paboThl BHEITHHUX CHIL

WccnenoBanue siBIeHUs TEMI000MEHa ITPU CMEIIMBAHUHY XOJIOTHON U TOPSYEH BOJIBI.
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Omnpenenenne KOIUYECTBA TEIJIOTHI, TOJYYSHHOTO BOJOW MPHU TEIUIO0OMEHE ¢ HarpeThiM
METAJUIMYECKUM LUINHAPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca CIapeHusl.

OrnpezesieHre OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

Ornpenenenne yAelIbHON TEIIOTHI IUIaBICHUS JIb/IA.

Pa3nen 7. DaekTpudeckue 1 MATHUTHBIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona anekTpuueckux 3apsaoB. B3zauMopneicTBue 3apsyKEeHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTb CHJIBI B3aMMOJCHCTBUS 3apSKEHHBIX TEI OT BEIUYUHBI
3apsZIOB U PACCTOSTHUSI MKy TEIaMH).

Onektpuueckoe mnose. Hanpsx€HHnocTs anekTpuyeckoro nois. [lpunuun cyneprno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHbIM asekTpuyeckuil 3apsn. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUUECKOro ToKa. KcTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OlleKTpuueckoe HanpsbkeHue. ConpoTHBIICHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma s ydacTka ILeMH.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE IIPOBOJHUKOB.

Pabora u MoOIHOCTB 31€KTpUUYECKOro Toka. 3akoH /[xoyns—JleHua. DnekTpuyeckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTKoe 3aMbIKaHHE.

[TocrossHHbIE MarHuThl. B3auMOJEHCTBHME MOCTOSHHBIX MarHMTOB. MarHuTHOE IIOJIE.
MarnuTHoe noje 3eMii U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOrO Toka. lcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apazness. SIBneHue  ANeKTpOMAarHUTHOM — uHAYKUMHU. IIpaBuino  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa pona aneKTpUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSKEHHBIX TEl.
YCTpOoKCTBO U IEMCTBUE IIEKTPOCKOIIA.
DnekTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[TpOBOHUKY W TUBJEKTPUKH.
MopaenupoBaHue CUIIOBBIX JJUHUAN DJIEKTPUYECKOTO TOJISL.
VI CTOYHHKH TOCTOSTHHOTO TOKA.
JlericTBUsA DIIEKTPUUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
I"a3z0BbIii pa3psa.
N3MepeHne cuiibl TOKa aMIIEPMETPOM.
N3Mepenne 3JIeKTpUYECKOr0 HAIPSKEHUS BOJIBTMETPOM.
PeocTaT 1 MarasuH COnpOTUBIICHUN.
BzauMoneiicTBue MOCTOSSHHBIX MarHUTOB.
MopaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUSI TTOJIFOCOB MArHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSSTHHBIX MarHUTOB.
OmneIT OpcTena.
MarnuTtHoe nojie Toka. JJIeKTPOMarHmr.
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JlelicTBME MAarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

WccnenoBanue siBIeHUS 3I€KTPOMArHUTHOM MHIYKIUH.

OmnbiTel Dapajes.

3aBUCHUMOCTD HaIpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimol.

OnbIThI 1O HAOIIOAECHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU COTPUKOCHOBEHHUU.

WccnenoBanue nelCTBUS AIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka u mpoBepKka padOoThI JIEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

N3mepenne u perynmpoBaHUE CHIIBI TOKA.

W3mepenne u peryaupoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS
pe3ucTopa 1 HapsKEHUs Ha PE3UCTOPE.

OnBIThL, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD JEKTPUUECKOTO COMPOTUBICHUS MPOBOIHHUKA
OT €ro JJIMHBI, IUIOIIA/IA ITONIEPEUHOI0 CEYEHUSI U MaTepHala.

IIpoBepka mpaBuia CIOXKEHHUS HANPSKEHUM MPU MOCIECIOBATEILHOM COEAUHEHHH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jj1sl CUJIbI TOKA MPU MAPAIIIETbHOM COEIMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OrnpezesieHre MOITHOCTH SJIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIErO YEPE3 JaMIIOUKY, OT HAMPSKEHUs HA
HEH.

Onpenenenne KII/] narpesarensi.

WccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TIONSi TOCTOSHHBIX MArHUTOB MpPU HUX OOBEIUHEHUH H
pa3aeneHuu.

HccnenoBanue 1elcTBUS IIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM.

KounctpynpoBanue u nusydenue paboThl JIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKHU.

OnbIThl MO HCCIAEAOBAHUIO SIBICHUS AJIEKTPOMATHUTHOM WHIYKLIWU: MCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUS U HAIIPaBIECHUS WHIYKIIMOHHOTO TOKA.

9 KUIACC

Pasnes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOE JBMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHoe npsiMoinHelHoe aABukeHne. CBoOoHoe naeHne. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHE MO OKpYXHOCTH. Ilepmon u yacrora oOpamienus. Jluneiinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH Herorona. Bropoit 3akoH Herotona. Tperuii 3akoH Herotona. IlpuHiun
CYTIEPIIO3ULIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CWila TPEHHUS CKOJBXKEHHS, CHJAa TPEHHUS
IIOKOS1, APYTHE BUJBI TPEHUSI.
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Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TITOTCHHs. YCKOPEHHE CBOOOJHOTO IaJ[CHUSI.
JBmwxenune mianetr Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
neperpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOGCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. M3mMenenne mmmynbca. MMimynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabota U MoUIHOCTh. PaboTa cun TskecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHHmManpHAs SHEPrus Teia, MOJHSATOTO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHmanpHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

HaburoieHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue myredl M TPAacKTOpUN IBMXKEHHS OIHOIO M TOrO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

M3MepeHune CKOpoCTH U YCKOPEHHUS IPSMOJIMHENHOTO JBUKECHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

HaOnronenue 1BuKEHUs Tea 1o OKPYKHOCTH.

Habumronenne mexaHndyeckux SIBICHHUH, NPOUCXOASAIINUX B cucteme orcuéra «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaOGnronenue paBeHCcTBa CUJI IPU B3aUMOAECHCTBUM TeEJI.

W3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMiysibca npyu B3aUMOJEHCTBUY TEIl.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAEHCTBUHU TEJl.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa TPH A0COIIFOTHO YIIPYTOM B3aUMO/JICHCTBUH.

HaGnronenue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUH.

CoxpaHeHne MEXaHN4YECKOW YHEPTUH NIPHU IBHKEHUU TeJla O] IEHCTBUEM IIPYKUHBI.

Jlabopamopnuvie pabomot u onvimol.

KoHcTpynpoBanue TpakTa [Uisi pasrOHa M JaJbHEHIIET0 PaBHOMEPHOTO JBUIKCHMS
[IapUKA WIH TEIEKKH.

OnpeneneHue cpegHeil CKOPOCTH CKOJbKEHHs OpycKa WM JBH)KEHHUS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHHs Tela IIPU PaBHOYCKOPEHHOM JIBJKEHUHM 110 HAKIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM NPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJbHOW CKOPOCTH.

[TpoBepka rumnoTessl: €ciu Npu paBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadalbHOM CKOPOCTH
NyTH OTHOCATCS KakK psJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIbl HOPMajbHOTO
JTaBJICHMSL.

Onpenenenne ko3P uimeHTa TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Onpenenenne pabOThl CHJIBI TPEHHUS [P PABHOMEPHOM JIBIJKEHUM Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CWIBl YOPYTOCTH MpH MHOIBEME TIpy3a C HCIOIb30BAaHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.
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N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3znen 9. Mexanuueckne KoJ1e0aHNS U BOJIHbBI.

KonebarenbHoe aBmkeHrne. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHWI: MEpUOa, 4YacToTa,
aMIIuTyna. MareMaTHuecKuii W TMPYKWHHBIM MasTHUKH. [IpeBpaiieHne 5SHEpruu Ipu
KO0JIEOATEILHOM JIBHIKEHHH.

3aryxaromue kojebanus. BeiHykneHHbIe KosieOaHus. Pe3onanc. MexaHW4YeCcKUe BOJIHBI.
CBolicTBa MexaHW4ecKuX BOJIH. [IposionbHbIE 1 monepeuHble BOIHBIL. [lJIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MeXxaHHMYeCKUE BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
Habmonenue xonebanuii Te moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.
HaOlntonenue BoIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.
PacnipocTpanenne npoAoiabHbIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).
Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUH PE30HAHC.
Jlabopamopnuvie pabomuvt u onvimol.
Omnpenenenue 4acToThl U Neproia KojaeOaHuii MaTeMaTUYeCKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHUMOCTH Tepuoja KoyieOaHWI MOABEIIEHHOTO K HUTU Tpy3a OT
JUTUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Tepuoja KojeOaHWN MPYKUHHOTO MAasTHHKA OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOAHUH TPy3a, MOJIBEIICHHOTO K HUTH, OT MacChl

rpysa.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH Meprojia KojaeOaHui MpYKUHHOTO MasTHHUKA
OT MacChl Ipy3a U KECTKOCTHU IIPY)KUHBL.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoxaH. [IIxana OJICKTPOMArdHMTHBIX BOJIH. Hcnonp3oBanme SJICKTPOMArduTHBIX BOJIH JJIA COTOBOH
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHOBEBIE CBOIICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH ¢ TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3zpnen 11. CBetoBble siBICHHS.
JlyueBasg mopens cBerta. Mcrounmku cera. [IpsMoSIMHENTHOE pacnpoOCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
IIpenomnenue cBeta. 3akOH mpesioMJieHHs cBeTa. [1olHOe BHYTpeHHEe OTpa)KE€HUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyuedt B smu3ze. Onrtuyeckas cucreMa ¢oTroanmnapara, MHKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucrteMa. bim3opykocTs U 1albHO30PKOCTb.
Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. Clio)keHHE CIEKTPaIbHBIX 1[BETOB.
Hucnepcus csera.
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Hemoncmpayuu.
[IpsamonuHetHOE pacIpOCTpaHEHUE CBETA.
OtpakeHue cBera.
[Tonryuenue n300pakeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.
ONTUYECKUN CBETOBO/I.
Xon styueit B coOMparomei Jnnse.
XoJ1 Tydeil B paccenBarolei JIMH3E.
[Tony4yenue n300paKeHU C ITOMOIIBIO JIMH3.
[Tpunuun neiictBust GporoamnmnapaTa, MUKPOCKOIIA U TEJIECKOMA.
Mopens rnasa.
PasnoxeHnue 6emoro csera B CEKT.
[Tony4yenue 6en0ro cBera Npy CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTI'O JIyda OT yIJjla MaJeHUsl.

W3ydeHue xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJOMJIEHUS CBETOBOIO Jiyda OT yrja MaJeHus Ha
TPAHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TTIOMOIIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnpITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB MpPU HUX HAOIIOJEHUM 4Yepe3 LBETOBBIC
(GUIBTPBL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u rmuranerapHast monens atoma. Mogens aroma bopa. Mcnyckanue u
HorJomeHne ceeta atoMoM. KBanTel. JIuHeliuaTeie ClIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-mznydeHus. CTpOCHHE aTOMHOTO spa.
Hyxknonnass moxens atomHoro sapa. M3oromel. PanuoaktuBHble mnpeBpaumieHus. llepuon
10Jlypacmajia aTOMHBIX JEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsIOBOIO U MAacCOBOT'O YMCEN. DHEPIus CBS3U
aToMHbIX siaep. CBs3p Macchl W 3Hepruu. Peakinuu cuHTe3a W JeneHus saep. VctounHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUS paguOAKTUBHBIX U3Iy4YEeHUN HA )KUBBIE OPTAHU3MBI.

Hemoncmpayuu.
CrieKkTpbl H3ITy4eHHsI U TIOTJIOMICHHS.
CriekTpbl pa3IMyHbIX I'a30B.
CnexTp BogOpo/Ia.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuérurka HOHMU3UPYIOMUX U3TYyICHUH.
Perucrpanus uzinydeHust IpupoIHBIX MUHEPAIOB U MTPOAYKTOB.

Jlabopamopnwvie padbomut u onvimol.

HaOnroneHue CrijIonIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITYUYECHHUS.

HccnenoBanne TPEKOB: HM3MEPEHHE HHEPIHMHM YacTUIBI IO TOPMO3HOMY IyTH (TIO
¢dororpadusm).

W3mepenune painoakTuBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000IAIONIMI ~ MOIYTh  MpeJHa3HaueH JUIsd CHCTEMATH3allud |
0000111eHUsI TPEMETHOTO COJIEPYKAHMSI U OTbITA IeATEIbHOCTH, TPUOOPETEHHOTO NPU U3YUEHUH
BCETO Kypca (DM3MKH, a TaKKe JJIsl MIOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.



[Ipy wW3ydyeHHHM [aHHOTO MOAYJSL PEANU3YIOTCI M CUCTEMAaTH3UPYIOTCS  BHJbI
NESITEeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeYMBAeTCsl JOCTH)KEHUE IPEIMETHBIX MU
MeTanpeIMETHBIX IJIaHUPYEMBIX pe3ynbTaToB o0yueHus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHME HAY4YHBIX METOJOB HCCICIOBAaHUS SBJICHUMN
OPUPOJBl W TEXHUKH, OBIAJCHUE YMEHUSAMH OOBSACHATh (DU3WYECKHE SBICHHS, MPUMEHSS
II0JIy4YEHHBIC 3HAHUS, PELIATh 3a7a4, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPHUMEHTAJIbHBIC.

[IpuHIMIIAIBEHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pasjelia pealus3yercs 3a CYET TOro,
YTO 00y4aroluecs BhIMOIHAIOT 3aJJaHNs, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHH pacro3HaBaTh U HAyYHO OOBACHATH (PU3NUECKUE SIBICHUS
B OKpYXKarolllel IPUPOJE U IOBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METOIBI UCCICAOBAHUS (DU3MUYECKHUX SIBICHHM, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOIYYECHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJE€e BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHIH,
HaIpUMep, IPAKTUYECKOr0 MCIONb30BaHMUs Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUJOB SHEPTUU.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

W3ydyenue (UMK Ha YpOBHE OCHOBHOTO 0O0ImIero o0pa3oBaHUS HampaBlIeHO Ha
JIOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynprate wu3ydeHus GU3MKHM Ha YypPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHUS Y
oOyuaromierocst OynyT c()OpMHUPOBAHBI CIEAYIOIINE INIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoTU4YeCKOro BOCIIUTAHUS:

—IpOSIBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCHUHCKOMN
(buznyecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

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

—TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJEHHHM OOIECTBEHHO 3HAYUMBbIX U
TUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUH (pu3uku;

— OCO3HaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHUS

—BOCIIPUATHE ICTETUYECKUX KayecTB (U3NYECKOM Hayku: e€ TapMOHHUYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

— OCO3HaHHUE 1IEHHOCTH (PM3MUYECKON HayKu KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

—pa3BUTHE  HAy4YHOH  J10003HATEIBHOCTH, HHTEpeca K  HCCIIEOBATENIbCKOM
NeSITEIIbHOCTH;

5) popmupoBaHus KyJIbTYPBI 310POBbSI H IMOLMOHAJIBHOI0 0JIAT OOy U

—OCO3HaHHE 1IEHHOCTH 0€301acHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOIMUECKOM
MUpE, BaXXHOCTHU IIPaBUJI O€30M1aCHOTO MOBEICHHUS Ha TPAHCIIOPTE, HA I0POTax, C ANEKTPUUECKUM
U TEIUIOBBIM 000pPYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

—c(opmMupoBaHHOCTh HaBBIKA pPEeQIICKCHUU, MPU3HAHHE CBOETO IpaBa Ha OMMOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTHUBHOE ydYacTHME€ B pEIIeHUH NPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TopoJa, Kpass) TEXHOJOTMYECKOM U  COIMAJIbHOMN
HAIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHcie U (PU3NUECKUX 3HAHUM;

—HMHTEpeC K NPaKTUYECKOMY U3y4eHHIO podeccHii, CBA3aHHBIX ¢ (PUUKOIA;



7) 3K0JIOTHYECKOT0 BOCTTUTAHUS:

—OpHEHTalMsl Ha NpUMEHEHHE (PU3MYECKMX 3HAHWM Uil pelleHus 3ajad B 00JacTu
OKpYXKarollel Cpelibl, IIIAaHUPOBAHUS IOCTYIIKOB M OLEHKM MX BO3MOJKHBIX IOCJIEICTBUN AJIs
OKPYXKaroIllel Cpeibl;

— 0CO3HAHHUE TI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTeH UX peIIeHus;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

—HOTPeOHOCTh BO B3aUMOJCHCTBUU IPH BBIIOJIHEHUU MCCIEJOBAHUN M IPOEKTOB
¢u3nvecKoil HaPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM JAPYTHX;

— IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU 4Y€pe3 MPAKTUUECKYIO ACSITEIbHOCTD;

—HOTpPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHMM, B TOM uuciie (OPMYJIHPOBATH WJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;

—0CO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;

— IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

—CTpPEMJICHHE AaHAJIM3UpPOBaThb U BBIABIATH B3aUMOCBA3M IPHUPOABI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PM3NYECKUX 3HAHUI;

—OLIEHKA CBOUX JCUCTBUU C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEeAy, BO3MOXKHBIX
r7100aTbHBIX TIOCIIECTBHHA.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynmpraTte OCBOeHHS mporpamMmbl o (u3MKe HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOywaromerocss OyayT chopMUpOBaHBI MeTanpeAMeTHbIe PpPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCaJbHbIe YyueOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHMBEpCaJIbHbIC yUeOHbIE IEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIe YHHMBepCcAIbHbIe yueOHbIe 1eiicTBUS

ba3oBble Jlornyeckue AeicTBHA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIaCCU(PUKAIUK, OCHOBAHMS AJIs1 0000IeHNs 1
CpaBHEHMUS;

BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYMsS] B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
Ha6J'IIOI[€HI/I5[X, OTHOCAIIIUXCSA K (1)H3I/I'-ICCKI/IM SIBJICHUSAM,

BBISBIISATh NPUYUHHO-CIICICTBEHHbIE CBSI3U INPU H3yYeHUM (U3NYECKUX SIBICHUH H
MponeccoB, JA€JaTb BbIBOJbI C UCITOJIB30BAHUCM JACAYKTUBHBIX U MHAYKTHBHBIX YMOSaKJ'[IOLIGHI/II\/'I,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIUYHH;

CaMOCTOSITENIbHO BbIOMpaTh croco0 perieHus: yueOHoM pu3nyeckoil 3ai1auu (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).
ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA!

HCTIOJTF30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHUS;

IPOBOJUTH 110 CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (pr3nyeckuii
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHHIE (PU3UIECKOTO SIBICHUS;

OLIEHUBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMALUIO, MOJYYEHHYIO B XOJIe
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;

CaMOCTOSITENIbHO (POPMYIIMPOBATH 0OOOIIEHHS U BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJTFO/ICHUS, OTIBITA, UCCIICTOBAHHS,



IPOTHO3UPOBATh BO3MOXKHOE JajbHeMIee pa3BUTHE (PU3MYECKHX IPOILIECCOB, a TAKXKe
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

IPUMEHATh pa3jIMyHble METO/bI, MHCTPYMEHThl M 3alpochl NPH IMOUCKE M OTOOpE
UH(OPMALIUY WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NUecKoil 3a1auu;

aHaAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPNPETUPOBATH HMH(OPMALMIO PAa3INYHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAlbHYIO (GOpMY HpeACTaBlIeHUs HHGOpMALUM HU
WITIOCTPUPOBATH pelllaeMble 33a4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoil u
UX KOMOUHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

B XOZe O0OCYyXIeHHs YydyeOHOro marepuaia, pe3yJbTaToOB JIAOOPATOPHBIX paboOT U
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKAa3bIBaTh WJICH,
HalleJICHHbIE Ha peIlIeHUEe 3a/1aui U MoAepKaHue 0IaroesnaTeIbHOCTH O0ILEH S,

CONOCTABJIAITh CBOM CYXACHHMS C CYXKICHUSMH JPYIMX YYacCTHUKOB Juajiora,
OoOHapy’KUBaTh pa3IMyMe U CXOJCTBO MO3ULINH;

BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  MPEACTaBIATh  Pe3yibTaThl  BBIIOJIHEHHOrO  (DU3MYECKOrO  OIbITA
(9KCTIepUMEHTA, UCCIIEI0OBaHMSI, IPOEKTA);

IOHUMAaTh U UCHOJb30BaTh MPEUMYILECTBA KOMaHIHOW Y MHAMBUIYAIbHON pabOThI MPpH
pelIeHUH KOHKPETHO! (pu3HUecKoi MpoOIembl;

OPUHUMATh L€JIM COBMECTHOM JI€ATENIbHOCTH, OPraHU30BBIBATh JCUCTBUS MO €€
JOCTH>KEHUIO: paclpelieNiATh PO, 00CYXkJIaTh IPOLECCHl U PE3yibTaTbl COBMECTHOM PadOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBIIOJIHATh CBOK 4YacTb pabOThI, JOCTUIas KaueCTBEHHOIO pe3yjibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTUMHU WICHAMU KOMaH/[IbI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHLHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJBbHBLIC yqeﬁﬂme JedcTBUA

Camoopranusauus:

BBISBIISATH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYaLUsX, TPEOYIOIUX IS PELICHUs
(bu3nUYeCKUX 3HAHMIA;

OPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXOJAaX NPUHATHS pelleHHH (MHAMBUAYaAJIBHOE,
NPUHATHE PEIICHHS B TPYIITIE, TPUHATHE PEIICHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM peIleHUs (U3NYECKOM 3ajauM WM IJ1aHa
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peILICHHI;

Jies1aTh BbIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPO./1b, SMOLHOHAIBLHBIH HHTEJICKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ N3MEHEHHUS,

OOBSICHATH MPUYMHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3yJIbTaToB JEATEIbHOCTH, JaBaTh
OILICHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro yeJoBeKa B XOJ€ CIopa WM JAUCKYCCHU Ha Hay4yHYIO
TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOTO;



NpU3HaBaTh CBOE MpaBO Ha OWMOKY MNpH pemeHuH (U3NYECKUX 3aJad WId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 kJiacce IpeMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

UCIOJIb30BaTh  IMOHATHA: (U3UUYECKUE U XUMHUYECKUE SBJICHMs, HaON0JIEHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NIECKUX BEIWYHH, aTOM, MOJIEKYJIa, arperaTHbe
COCTOAHHUs  BewlecTBa (TBEPHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE JIBUXKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOAECHUCTBYIOLIas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasnuyath sBieHus (QudQy3us, TEIIOBOE IABMKEHUE YACTHUI] BEUIECTBA, paBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHME, MHEPIMs, B3aUMOJEHCTBHUE Tell, paBHOBECHE TBEPABIX
TE€J C 3aKpeIUIEHHOM OCBIO BpAallleHHUs, Iepeaaya JaBieHUs TBEPAbIMU TeJaMH, )KMJIKOCTAMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIAaBaHUE TeJl, NPEBpaIlleHUs] MEXaHUYECKOW 3HEpPruu) Io
ONMCAHUIO HX XapaKTEPHBIX CBOMCTB KW Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
du3nueckoe sBICHUE;

pacrno3HaBaTh MPOSIBIIEHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUM B OKpPY)KAlOIIEM MHUpE, B
TOM 4Hclie (PU3UYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUSI C PA3IMUHBIMU CKOPOCTSIMU B
KUBOW ¥ HEXHBOH MpHpOJE, MCWCTBUE CWIIBI TPEHUS B TPHUPOJIE M TEXHUKE, BIUSHHE
aTMOC(EepHOro JaBJCHUs Ha JKUBOW OpraHusM, IJlaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, MpU
3TOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBLICISATH CYIIECTBEHHBIC CBOICTBa
(mpu3HakK) GU3NICCKUX SABICHUH;

OIKCBIBATh M3YUYECHHBIE CBOMCTBA TeJl M (PU3UYECKHE SBJICHUS, UCHOJb3Ys (U3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TeJsa, CUjla TPeHMs, AaBiieHue (TBEPAOro Tela, XKHUIAKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QUIIMEHT TMOJIE3HOTO JEHCTBHUS MEXaHW3MOB, KMHETHYECKas W MOTEHIMalbHas SHEprus),
IpU ONMCAHUM MPaBWIBHO TPAKTOBaThb (PU3UYECKHI CMBICI HCIOJIB3YEMbIX BEIMYMH, HX
0003HaueHMsI U €UHHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
($u3NYEeCKyI0 BEIUUMHY C JAPYTMMHU BEIUYMHAMHU, CTPOUTH I'paUKU M3y4EHHBIX 3aBHCHUMOCTEH
(bu3UUeCcKUX BEIHYHH,

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUYECKHUE SBJICHUS U MPOLIECCHI, UCIOb3Ys IpaBHiia
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUYECKOU
SHEpPIruu, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBATH €O
MaTeMaTUYECKOE BbIPAKEHUE;

O0BSCHATD (hu3NYEeCcKHe SABICHMSI, IPOLIECCH] M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHME M3 |—2 JOrMyeckMx ILIAroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOICTBa
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auyd B 1—2 JEHCTBUS, MCIONB3Ys 3aKOHBI U (OPMYIIbI,
CBs3BIBAOIIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCJIOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U HPOBOJUTH PACUETHI,
HAXOJHUTh CIIPAaBOYHBIE JaHHBIE, HEOOXOUMBIE JJIsl PELLIEHUs 3a/]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJy4eHHOM (hrU3NYeCcKOi BETMUHHBI,

pacro3HaBaTh Ipo0JieMbl, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIN (PU3HUYECKUX METOJIOB,
B ONMCAHUU HCCIEAOBAHMS BBIACISATH MPOBEPSIEMOE MPEAINONIOKEHNE (TUIOTE3Y), Pa3inyaTh U
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3yNbTaT, HAXOJAUTh OIIMOKM B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTam;



IPOBOJIUTH OMNBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBJICHUN WM (PU3MUYECKHX CBOMCTB
TeJsI: (POPMYIMPOBATH MIPOBEPSIEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh IPSMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CHUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aNMCHIBATH MMOKA3AHHS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BEIWYHHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM MNPSMBIX U3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIMIKYILETOCs Teaa OT
BPEMCHH [IBIDKCHUS Tella, CHJbI TPEHHSI CKOJBKCHHsSI OT Beca Teja, KadecTBa o0paboTKu
IIOBEPXHOCTEN TE€lI U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJl, CHJIBI
YIPYTrOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON yacTu
TeJa ¥ OT IUIOTHOCTH JKUAKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCJIOBUU IJIaBaHUS TEJ, YCIOBHI paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO HCCIEAOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cienys MpeUIoKeHHOMY IUIaHy, (UKCHpOBAaTh pPE3ylbTaThl OJYYEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUAE HNPEIJIOKEHHBIX TaOMUI] U rpaduKoB, JeNaTh
BBIBO/IbI 110 p€3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJIUTh KOCBEHHbIE M3MEpPEHHUs (U3NYECKUX BEJIMYMH (MJIOTHOCTh BEIECTBA
KUJKOCTU U TBEPJOTO TeJa, CUJIa TPEHUS CKOJIBbXEHUS, JaBICHHUE BO3]yXa, BBITAJIKHUBAIOILAsS
cuiia, JeficTByroIas Ha MOTpYKEHHOE B KMIKOCTb TeNo, KO3()PULIMEHT MOJIe3HOro AECUCTBUS
IPOCTBIX MEXaHWU3MOB), CJIENysl MPENJIOKEHHOW MHCTPYKLMM: IPU BBIIOJHEHUU H3MEpPEHUI
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAaUEHUE UCKOMOW BEIUYHMHBI;

coONoaTh TpaBWJIa TEXHUKA 0OE30MacHOCTH TpH  pabdoTe ¢ J1adopaTOpHBIM
000pyI0BaHUEM;

YKa3blBaTh [PUHLMUIBI JEUCTBUA NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECs COCYIbl, OapoMeTp, pbluar, HOABMKHBIM U
HEIOJIBUKHBIN 0JIOK, HAKIIOHHAS IJIOCKOCTb;

XapakTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMCTB
C Oomopol Ha HUX omnucaHus (B TOM 4YHCIE: NOJUIMIIHUKH, YCTPOMCTBO BOJONPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOM HAcOC, apeoMeTp), HCHONb3ys
3HaHMSI O CBOMCTBaxX (U3NYECKUX SIBICHUH U HEoOXoAMMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMaLMIO O TpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JJIs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMyu M TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

OCYIIECTBIISAITh OTOOp HCTOYHUKOB HH(popmanuu B VIHTEepHETE B COOTBETCTBHM C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HUMEIOUIMXCA 3HAHMW M IyTEM CpPaBHEHUs
Pa3IUYHBIX HCTOYHUKOB BBIACNATH HHPOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM WU
MOYET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BiajeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NMHCHMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2-3
UCTOYHHUKOB MH(POpPMALUU (PU3UUECKOTO COAEP)KaHMs, B TOM YHCIE IMyOJIUYHO JIeNaTh KpaTKue
COOOIllEHUsI O pe3ylbTaTax MPOEKTOB WM Y4YeOHBIX HCCIENOBaHHUM, MpPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IpY BBIMOJHEHUN Y4YeOHBIX MPOEKTOB U HCCIENOBaHMN pacrpeneniaTh 0O0s3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3a/ladyaMH, CJIEIUTh 3a BBINOJIHEHHEM IUIaHa



I[Gf[CTBHfI, aJICKBATHO OLICHUBATb COOCTBEHHBII BKJIaZd B ACATCIBHOCTH TI'PYIIIbI, BRICTPAUBATH
KOMMYHHUKATHBHOC BSaPIMO,Z[CfICTBPIe, YUUTBIBAsAI MHCHHUEC OKPYKAIOMIUX.

K konmy oOyuenust B 8 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE OJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABIKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tella, HACBIIIICHHbBIN
¥ HEHACHIIICHHBIA Tap, BIAXKHOCTh BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOU
JBUTATEb, SJEMEHTAPHBIA JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDIICKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TIOJIE;

pa3iuuaTth SIBJICHHUS (TEIUIOBOE pacIIMpEeHHE M CKaTue, Tervionepenadya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWJUIAPHBIC SBICHUS, HCIApEeHUe, KOHICHCAIMs, IJIaBJICHHE,
KpucTaJn3anusi (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenada (TersIonpoBOJHOCTh, KOHBEKIIUS,
U3JIY4YEHHUE), DIIEKTPHU3alUs TeJl, B3aUMOJCHCTBUE 3apsAIOoB, ACUCTBUS AIIEKTPHUUECKOTO TOKAa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJIS HA MTPOBOJAHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIHS) MO ONMHMCAaHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUM B OKPYXKAIOIIEM MHUDE, B
TOM 4Hclie (U3NYECKUE SIBICHUSA B TMPUPOJE: MOBEPXHOCTHOE HATHXKEHUE U KallWJUIIPHBIC
SBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, m3nydeHue CoiHIa, 3amMep3aHue BOIOEMOB,
Mopckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, WHEsS, CHera, JJIEKTPUYECKUE SBJICHUS B
aTMocdepe, IMEKTPUUECTBO KHUBBIX OPraHW3MOB, MarHUTHOE Ioyie 3eMid, Jpeid morocos,
pPOJIb MAarHUTHOTO TOJIA JIA JKM3HU Ha 3emiie, MOJSIPHOE CUSHHUE, MPU 3TOM IEPEBOJUTH
NPaKTUYECKYIO 3a7ady B Y4€OHYIO, BBIICISATE CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PH3HUUECKUX
SIBJICHUIA;

OTMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCHOJB3Yys (U3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTUs, KOJIMYECTBO TEIUIOTHI, yeIbHas TeII0EMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTAa IUIABJICHUS, YIENbHAs TEIUIOTa MapooOpa3oBaHUs, YHAeIbHAs
TEIUIOTAa CrOpaHusl TOIIMBA, KOA((UIMEHT TMOJIe3HOr0 JAEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHTENIbHASI BJIAXHOCTh BO3JyXa, ODIIEKTPHUUYECKUH 3apsii, CHIIa TOKa, OJIEKTPUYECKOe
HalnpsDKeHUe, CONPOTHUBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIITHOCTH AJIEKTPUYECKOTO TOKA), TPH ONMHCAHUH TPABMIIBHO TPAKTOBATH (PU3MUYECKUI CMBICI
UCIIONIb3YEMBIX BETUYMH, 0003HAUYCHUS U €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMHU BEIHYWHAMHU, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETHMYUH;

XapaKkTepu3oBaTh CBOWCTBA Tell, (U3WUECKUE SBICHHUS W TIPOIECCHI, HCHOIB3YS
OCHOBHBIE TOJOXKEHHS MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA, MPUHIIUI
CYMEPIIO3UINH T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
yudacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKkoH coXpaHeHHsI SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEMATHYECKOE BBIPAKEHHE;

00BACHATH (PU3UUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHUCIIC U B KOHTEKCTE CUTYaIlUid
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHOCIEJACTBEHHBIC CBSI3H, CTPOHTH
00BsicHeHHEe U3 1—2 JTOTMYECKHX IIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2-3 JCHCTBUS, WCIHONB3Ys 3aKOHBI W (QOPMYIIHI,
CBSI3BIBAMOIIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJaud 3alliChIBATh
KpaTKOE YCJIOBHE, BBISBJIATH HEJOCTATOK JAHHBIX AJIS PEIICHUs 3aJadd, BIOUpATh 3aKOHBI U
bopMyIbl, HEOOXOAUMBIEC ISl €€ pelIeHHs], TPOBOAUTh Pacu€Thl M CPAaBHUBATH IOYYCHHOE
3HaueHue (PU3NYECKON BETUIMHBI C U3BECTHBIMU JIAHHBIMU;



pacrio3HaBaTh MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIB3Ysl ONMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPAEMOE IPEANOJIOKECHHE, OLEHUBATh
IIPABWJIBHOCTD IOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIBI;

IIPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NUYECKUX SIBICHUHN MM (U3NUYECKUX CBOMCTB Tell
(KanmwIsipHbIE SIBJIEHUS, 3aBUCHUMOCTb JaBJIEHHS BO3JyXa OT €ro oObéma, TeMIEeparyphbl,
CKOPOCTM IIpoLecca OCTBIBAaHUS M HAarpeBaHWs IIPU U3IYyYEHMM OT IBETa H3JIy4arouleu
(moryomaronieil) MOBEPXHOCTH, CKOPOCTb HCIAPEHMsT BOJBI OT TEMIIEPATypbl XUAKOCTU U
wionaan €€ IMOBEPXHOCTH, JJICKTPHU3aLMs Tl U B3aUMOJECHCTBUE JJIEKTPUYECKUX 3apslioB,
B3aMMOJICICTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalM3allisd MarHUTHBIX IOJIEH IIOCTOSTHHBIX
MarHuToB, JE€HCTBUS MArHUTHOIO IIOJS HAa IPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWTa,
CBOWCTBA  OJIEKTPOJBUTATENI  INOCTOSHHOTO  TOKa):  (OPMYJIHMPOBAaTH  IPOBEPSEMbIE
IPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIOKEHHOTO0 OOOpYAOBaHUS, ONUCHIBATH XO[
OMBITa U OPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATh IPSIMbIE HM3MEPEHUS TEMIIEPAaTypbl, OTHOCUTEIBHON BIIAXKHOCTH BO31yXa,
CHJIBI TOKA, HANPSDKEHHs C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UYECKHUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIIOTHON MOIPEIIHOCTH;

IIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTHU OJHON (PU3NYECKOM BEIMYHMHBI OT APYroM ¢
UCIIOJIb30BAaHUEM MPSMBIX HM3MEpEHUH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAM MOMEPEUYHOr0 CEUYEHUs U YAEJIbHOIO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA,
CHWJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HANpPSDKEHWs HAa IPOBOJHUKE, HCCIEIOBAaHUE
IOCJIE0BATENIBHOTO M MApajuleIbHOTO  COEQMHEHHMH  NIPOBOJHUKOB):  IUIAHMPOBATH
ucclieloBaHue, cOOUPaTh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPEAJIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHJAE TaOMUI U TpaduUKOB, JenaThb
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEJOBAHMS,

IPOBOJUTh KOCBEHHBIC H3MEPEHHS (PH3MUECKUX BENUYMH (yIernpHas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBICHUE IPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHMs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEAJIOKEHHOMN
WHCTPYKLMH, Y BBIYUCIIATH 3HAYCHUE BEJIUYHHBI;

coOnrofarh INpaBwia TEXHUKM Oe3omacHOCTH Ipu  paboTe ¢ 1abOpaTOpHBIM
000pyJI0BaHUEM;

XapaKTepu30BaTh MPUHIIUIIBI AEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH Ha MX omucaHHs (B TOM YHCIE: CHCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPIUHU, 3JIEKTPOOCBETUTEIbHBIE
npubOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IIOCTOSHHOTO TOKa), HCIIOJIb3YysS 3HAHWS O CBOWCTBAx
bu3nueckux sBICHUH U HEOOXOqUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA M H3MEpUTEIbHBIE NPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMBI
IEKTPUYECKUX LENEeH € MOCIEAOBATEIbHBIM U TAapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUYEHUS SJIEMEHTOB IEKTPUUECKUX LETeH;

OPUBOANUTH HpUMEpPbl  (HAXOAUTH HHPOPMALMIO O HpPUMEpax) MPAKTHYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOM XU3HU Ul o0ecrieueHus 0e30MacHOCTU
npu oOpalieHuu ¢ MnpudopaMM W TEXHHUUECKUMM YCTPOMCTBAMH, COXpPAHEHHs 370pPOBbI U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpYKalOIEel cpejie;

OCYILECTBIIATh MOUCK MH(pOpMaIK (HU3NIECKOro conepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUW U NYTEM CpaBHEHUS JONOJHUTEIbHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SIBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

HCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3a/JlaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
($U3MUecKOro CcoJepXKaHHs, CIPaBOYHBIE MaTepualibl, pecypchl ceTu VIHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM U3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;



co3/aBaTh COOCTBEHHBIC IHCBMEHHBIE M KpaTKHe YCTHBIE cooOmeHus, o0o01mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOrO COAEP)KaHUs, B TOM YUCIE MyOIMYHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HUCCIENOBATEIbCKON JEATENIbHOCTH, IMPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YYEHHbIM IMOHATUHHBINA anmapar Kypca (U3MKH, COIPOBOXKIAThb
BBICTYIUICHUE IIPE3CHTALNEM;

IOpPU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIENOBAHUN (U3NYECKUX IPOLIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBHHU C IMOCTABICHHBIMH 33a4aMH, CIECIUTH 3
BBINIOJIHEHUEM ILJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JICATEIBHOCTH T'PYIIIbI, BHICTPAMBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3pelaTb KOH(MIUKTHI.

K konmy oOyueHust B 9 kJiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y O0YUAIOIIUXCSl YMEHHUI:

UCIIOJIBb30BaTh IIOHATUSA: CHCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPacKTOpus,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBHKEHHUs, Nedopmanus (ymnpyras, IUIacTHUECKas), TPEHHE,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M NEpEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LICHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, DJICKTPOMArHUTHBIC BOJIHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh M JAJIbHO30PKOCTb, CHEKTPhl MCIyCKaHUs M MOIJIOUIeHus, anbda, Oeta- u
ramma-u3J1y4eHus, U30TOIbl, II€pHAsl YHEPreTHKA;

pasnnyath sABJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TEel, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJll, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JIBIDKEHHUE (3aTyXawIllue W BBIHYKJEHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE,
OTpak€HHE 3ByKa, MPSIMOJIMHEHHOE pacHpOCTpaHEHHUE, OTPaXEHHWE U IPEJOMJICHHE CBeTa,
MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKCHHE
CHEKTPAIbHBIX 1IBETOB, JAUCHEPCUSl CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CreKTpa M3JIY4eHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpYXarouiem mMupe (B
TOM 4Hcie (pU3HUECKUe SIBICHUS B IPUPO/IE: IPUIMBBI M OTIUBBI, IBIKeHUE M1aHeT CoJIHeUHOM
CUCTEMbI, PEAKTHUBHOE J[IBU)KEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
36MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 15XO, L[BETa TeEJ, ONTHYECKHE SBICHUS B
npupose, OHMONOrMYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOIO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydd, pPaJUOAKTUBHOE
U3ITy4YeHUEe NPUPOJIHBIX MHHEpAJIOB, ACHCTBHE pPAJUOAKTHBHBIX H3IYyYEHHH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
cBOIcTBa (IpU3HAKK) PU3NYECKUX SBIICHUM;

OIUCHIBATh M3YYEHHBIE CBOWCTBA TN M (pU3MUEcKHe SBJICHUS, UCHOb3Yysd (U3NYECKHE
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NepeMelIeHUe, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIA YIPYrOCTH, CHJIA TSKECTH,
YCKOpEHUe CBOOOJHOIO MaJeHUsi, BEC Tela, UMIIYJIbC Tejla, UMIIYJIbC CHJIbI, MEXaHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLMaIbHAsl DHEPIrHsl CKaTOM MPYKUHBI, KUHETHYECKas SHEPrus, IMOJIHAs MeXaHudecKas
SHEPrus, MEpUoJl M 4YacToTa KoJIeOaHWH, AJIMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeb IMPEIOMIICHUS CpEeibl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
(bu3nUecKUuil CMBICI UCHIOIb3YyEMBIX BEJIMYMH, 0003HAYEHUS U €AUHUIIBI (PU3NUYECKUX BEITUYUH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMYUHY C JIPYTUMHU BETUYMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SBIICHUS U TPOLECCHI, UCIONb3Ys 3aKOH
COXPAHEHMsI DHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLUI CYNEPIO3ULNN CUJI, TPUHLIHKII



OTHOCUTENbHOCTH [anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHMsS MMIIYJIbCa, 3aKOHbI
OTpPaKEHUsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHUs 3apsSI0BOrO M MAacCOBOTO UHWCEN MPHU
SJICPHBIX PEaKIUsaX, IPU ITOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCBIBATH €T0
MaTeMaTUYECKOE BBIPAKEHUE;

O0BSICHATH (PU3NUECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YMCIIC M B KOHTEKCTE CUTYaIni
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsicCHEHHE U3 2—3 JIOTMYECKUX LIaroB € OMOpPOW Ha 2—3 M3y4YCHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTte pacyéTHble 3aJaul (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOIb3Ys
3aKOHBI ¥ (POPMYIIbI, CBSI3BIBAIOLINE (PU3NUYECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a/1a41
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBIBIIATH HEIOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOMUMBbIE Uil pEIICHUs, HPOBOAUTH pacuéThl U OIICHHUBATH
PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3MUYECKON BETMUHHBI,

pacro3HaBaTh Ipo0JieMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIN (PU3MYECKUX METO/OB,
UCIIOJIb3YSl OIMCAHME MCCIEAOBAHUS, BBIACNIATH IIPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
MPaBWIBHOCTh TMOPSJIKA MPOBEICHUS MCCIEA0BaHUsA, JeJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

MPOBOAMTD OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUM UK (PU3MUECKUX CBOMCTB TEM
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUsS! PHEPrHM, 3aBUCHUMOCTbH IE€pHOJA
KoJie0aHU# MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IbI MaJIbIX KOJIEOaHUH, MPSIMOJIMHEHHOE PACcCIpOCTPAHEHUE CBETA, Pa3JIoKEHUE OEJIOoro
CBETa B CIEKTP, U3yUYeHUE CBOMCTB M300paKEHUs B MJIOCKOM 3€pKajie U CBOMCTB M300paskeHuUs
npeaMeTa B COOMparoei JInH3e, HaOII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000pyAOBaHuUs, OMKUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAMUTH MPH HEOOXOAMMOCTH CEPHUI0 NPSIMBIX HM3MEpPEHUH, OIpenensis CcpeaHee
3HAUCHUE M3MEPSEMON BEeITHMYUHEI ((POKYCHOE PACCTOSHUE COOMPAIOIICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

IPOBOJUTH HCCJICIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIWYMH C HCIIOIB30BAHUEM
IOPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM [BHKEHHH Oe3
HAYyaJbHOM CKOpPOCTH, Iepuojia KojeOaHWH MaTeMaTH4YeCKOro MasTHHKAa OT JUIMHBI HUTH,
3aBHCHUMOCTH yIJla OTpa)K€HUs CBETa OT yIJa MaJeHMs U yIiia MpeJIoMIICHUs OT yIJa MaJeHus):
IUTAHUPOBATh MCCIIE0BAHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3YJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHJIE TaOIMIl U IpadUKOB, JIEaTh BBIBObBI
0 pe3yJibTaTaM UCCIIeI0BaHuUs;

IPOBOJIUTh KOCBEHHBIE M3MEpEHHMs] (U3UUYECKUX BEJIWYMH (CpPEedHssi CKOPOCTh H
YCKOpEHUE Teja IMpU PABHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOTO MaJeHus,
KECTKOCTh MPYKUHBI, KO3()YUIMEHT TPEeHUsSI CKOJIbKEHHsI, MEXaHHUuecKasi paboTa U MOIIHOCTb,
4yacToTa M MepuoJl KojeOaHui MaTeMaTHYeCKOro U MpPYKMHHOIO MasiTHUKOB, ONTHYECKas CHJia
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): IMJIAHMPOBATH  H3MEPEHHUs, COOUpPaATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIelys IPEUI0KEHHON HHCTPYKIUHY,
BBIUNCIIATh 3HAYCHHUE BEIMYMHBI U aHAJIM3UPOBATh MIOJYyUYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHON
MIOTPEUTHOCTH U3MEPEHUI;

coOyo/iaTh MpaBWiIa TEXHUKH 0O€30MacHOCTH MNpu  paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pas3in4aTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MUECKUX MOJENeil: MaTepruaibHas TOUKa,
a0COTIOTHO TBEPAOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH3A, IJIaHeTapHas MOJIENb
aToOMa, HyKJIOHHasi MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHIIUIIBI AEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB
C OMopoil Ha uX omucaHus (B TOM 4YHCIE: CIHMJIOMETp, JATUYUKU IIOJIOKEHHS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 3XOJIOT, OYKH, I[EepHUcKol, QoTroanmapaT, ONTUYECKHUE CBETOBOJIbI,



CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), HCIONB3ys 3HAHUS O CBOWCTBAX (DU3MUECKUX
SIBJICHHH ¥ HEOOXOIUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHBIC PUCYHKH HM3yYCHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJIOTMYECKUX TMPOIECCOB IMPH PEHIeHHH y4eOHO-
MPAKTUYECKHUX 3334, ONTHYECKHE CXEMBI JUIsl IOCTPOCHHS M300paKEHUH B TUIOCKOM 3epKalie
coOuparolen J1H3E;

NPUBOJIUTL TpPHUMEpPhl  (HAXOAWUTh HH(POPMANMIO O TpHUMEpax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEJIHEBHOM KHU3HU Ui o0ecrieueHus 0e30MacHOCTH
npu oOpalieHnH ¢ TpuOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 3/I0POBbS U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILIEe cpee;

OCYIIECTBIISATh MOWCK WHGpopManuu (usmdeckoro coaepxkanuss B HTepHere,
CaMOCTOSITENIbHO  (OpPMYJHMpPYS  TOUCKOBBIM  3alpoC, HAXOAUTh IYTH  OMpeesieHus
JIOCTOBEPHOCTH IMOJTYYCHHON MH(OpPMAIMH HA OCHOBE MMECIOIIUXCS 3HAHWHA U JIOTOJHUTEIBHBIX
HUCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 3a/J[aHUN HAYYHO-TIOMYJSIPHYIO JUTEPATYPY
buznyeckoro coaep:KaHus, CIpaBOYHBbIE MaTepUalbl, pecypchl ceTu HHTepHeT, BianeTh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHOOpPMAUKA W3 OJHOW 3HAKOBOMH
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMCHHBIC U YCTHBIC COOOIICHHS HA OCHOBE MH(POPMAIUH U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEpKaHusl, MyOJIMYHO MPEACTaBIATh PE3yIbTaThl
MPOSKTHON WJIM HCCIIeIOBATeIIbCKON JCSITEILHOCTH, IMPH 3TOM TPAMOTHO UCIIOIb30BaTh
M3YYEHHBII MOHATUIMHBIN anmapaTt u3y4aemoro pasjesia (U3HKH U COIPOBOXKIATH BBICTYIIJICHHUE
npe3eHTaIrel ¢ yu€ToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne || HaumenoBanue pa3nenos u teM nporpammsel||  KonudecTtso OnexTpoHHbIe (IU(POBLIE)
n/m 4acoB o0Opa3oBaTeNbHbIE PECYPCHI
Bcero| KonTposba
bIe PabOTHI
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa ‘
1.1||®wu3uka - HayKa 0 MPUPOJIE 2 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
1.2 ||®u3nueckue BeIUYNHbBI 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
1.3||[EcrecTBeHHOHAYYHBII METOJ TO3HAHUS 2 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazeny H 6 H ‘

‘Paaneﬂ 2. [lepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUH BelIeCTBA

2.1||Ctpoenue BemiecTBa 1 bubnmnorexka HOK
https://m.edsoo.ru/7f416194

2.2||[IBm>keHUE U B3aMMOJICHCTBHE YaCTHI] 2 bu6nmoreka [IOK
BEILIECTBA https://m.edsoo.ru/7f416194

2.3||ArperaTHble COCTOSTHUS BEUIECTBA 2 bubnmnorexka HOK
https://m.edsoo.ru/7f416194
‘I/ITOI‘O 110 pas3jeny H S H ‘
‘Pa3)1e.11 3. JIBusKeHHE M B3aUMO/IelCTBHE TeJl ‘

3.1||Mexanu4yecKkoe IBUKCHHE 3 bubnnoreka IIOK
https://m.edsoo.ru/7f416194

3.2|[Uueprust, Macca, TUIOTHOCTh 4 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

3.3||Cuma. Bugsr cun 14 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
‘HTOFO 1o pazjaeny H 21 H ‘
‘Pas)le.n 4. laBjieHue TBEPABIX TeJl, )KUIAKOCTEH 1 ra3oB ‘

4.1\ dasnenue. [lepenaua naBienus 3 bubnuoreka [JOK
TBEPIBIMHU TEJIAMH, KUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194

4.2 ||JlaBieHUE KUTKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

4.3||AtmochepHoe aBieHue 6 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

4.4 | leiicTBUE KUIKOCTH U Ta3a Ha 7 1 bu6nuorexa [IOK
NOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
‘HTOFO o pazaeny H 21 H ‘
‘Pasne.n S. PaGoTa ¥ MOIIHOCTE. JHEPrus ‘

5.1||PaGoTta 1 MOIIHOCTH 3 bu6nuoreka [IOK

https://m.edsoo0.ru/7f416194
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Ne ||HaumenoBanue pa3aenoB u TeM nporpammel||  Konudectso OnexTpoHHbIe (LIU(POBLIC)
/T JacoB 00pasoBaTebHbBIE PECYPCHI
Bcero| KonTposiba
bIe PabOTHI
5.2|[[IpocTbie MeXxaHU3MBbI 5 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 ||Mexanudeckast SHEpTuUs 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
II/ITOFO o pazjaeny H 12 H ‘
‘PGSCpBHOC BpeMs H 3 H H ‘
68 3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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8 KJTIACC

No HaunmenoBanue pa3ienoB u TeM KonunuecTBo acos | DnekTpoHHbIC (IU(PPOBLIE)
/i MIPOrpaMMBbI Beero|[Kortponbhere o0pa3oBaTeNbHbIC PECYPCHI
paboThI
|Pa311e.11 1. TenuioBbI€e ABJIEHUSA |
1.1 ||CTpoeHue u CBOKCTBA BEIIECTBA 7 bu6nmmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 |[TernoBsIe mpo1EeCCHI 21 1 bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO o pazjaeny H 28 H ‘
‘Pa311e.11 2. DJeKkTpuYecKkne 1 MATHUTHBIE SIBJICHUS ‘
2.1 |[Dnexrpuueckue 3apsabl. 3apsHKCHHbIE 7 bubmmoteka [IOK
Tesa M UX B3aUMOJIEMCTBUE https://m.edsoo.ru/7f4181ce
2.2 |ITIoCTOSIHHBIN AIEKTPHUYECCKUN TOK 20 1 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 |[MarHuTHBIC SIBJICHUS 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 |DneKTpoMarHuTHas WHIYKIHS 4 bubnmnorexka HOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazeny H 37 H ’
‘Pe3epBHoe BpeMs H 3 H H ’
OBIIEE KOJIMYECTBO YACOB I10 68 3

I[TPOT'PAMME
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9 KJTIACC

No HanmenoBanue pa3zienioB u TemMm KonnuectBo yacoB ‘ DnekTpoHHbIC (IU(PPOBLIE)
/i IPOTPaMMBI Beero|[KonTponbHbre o0pa3oBaTenbHbIC PECYPCHI
paboThl
‘Pasueﬂ 1. Mexannueckue siBJeHHUS
1.1 ||[MexaHn4ecKOoe IBUKEHNUE U CIIOCOOBI 10 bu6nmmoreka [IOK
€ro OIMMCaHUs https://m.edsoo.ru/7f41ada6
1.2 ||B3aumonericTBue Ten 20 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 |[3akoHBI cOXpaHEHUs 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H 40 H

‘Pa3)1e.11 2. Mexannveckue K0J1e0aHHs U BOJHBI

2.1 |[Mexanuueckue KojeOaHus 7 bubnnoreka IIOK
https://m.edsoo.ru/7f41ada6
2.2 |MexaHuuyecKHe BOJIHBL. 3BYK 8 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazeny H 15 H

‘Paanen 3. DJ1eKTPOMATHHUTHOE T0JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 ||[DnekTpoMarHuTHOE MOJie U 6 bubnnoreka [JOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazjerny H 6 H
‘Paaneﬂ 4. CBeTOBbBIE IBJICHUS
4.1 ||3akoHBI pacrpoCTpaHEHHsI CBETa 6 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI ¥ ONTHYECKHE TPUOOPHI 6 bu6muoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3noxenHue OEIoro CBETa B CIIEKTP 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41ada6
‘I/ITOFO 0 pa3jeny H 15 H
‘Pawen 5. KBanToBbIE SIBIEHHS
5.1 ||Ucnyckanue u morjoieHue cBera 4 bubnmnorexka HOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHue aTOMHOTO siapa 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 |SlnepHbIe peakiuu 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41ada6
‘HTOFO 10 pasjeny H 17 H
‘Pasne.n 6. [ToBTOPHUTEILHO-00001IAIOIIUIT MOTYTb
6.1 |[ToBTOpeHue u 00600IIeHNE coepkanus || 9 bubmunoreka [JOK
Kypca pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3Jeny H 9 H
(OBLLEE KOJIMYECTBO YACOB I10 | 202 || 3 |
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/11

HaumenoBanue pas3zaeiios u teM
IIPOrPaMMBI

‘ KonnuecTBO yacoB ‘

Bcero

KoHTposbHbIE
paboThl

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

I[TPOT'PAMME




