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INOACHUTEJIBHASA 3AIINCKA

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

Conepxanue mporpaMMbl 1o (M3MKE HAmpaBiIeHO Ha (HOpPMUPOBAHHE 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 OOydeHHs, a TaKKe MEXIPEJIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpamMa 1o (M3MKe yCcTaHABJIMBAET paclpeneieHrne y4eOHOro mMaTepualia 1o TojaaMm
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh HU3YUEHHUS 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.

®dusnka sBIACTCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEAMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBICHUH, M3Y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpA, MPeIoCTaBisSeT HauOojee siCHble OOpa3ipl MPUMEHEHHs HAy4HOTO METOoja
MIO3HAHUS, TO €CTh CII0CO0a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

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

W3yuenne ¢usukn Ha 0a30BOM YpOBHE MIpelIoyiaraeT OBJaJeHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U TOHUMATh 0COOEHHOCTH HAyYHOI'O CCIIEI0OBAHMUS;

MHTEPIPETUPOBATh JTAHHBIE M HCIIOJIb30BaTh HAay4yHBIE J0KA3aTeNbCTBA JJI 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 O0II€00pa3oBaTeIbHbIE IPOrPaMMBI,
yrBepxkaA€HHON pemenneM Kosernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

NpUOOpEeTEeHNE UHTEpPECAa U CTPEMIIEHUST 00YYaIOIIKMXCSl K HAYYHOMY M3YUEHHUIO TPUPObI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAydHOM METOJA€ I[O3HAaHUS U  (OpPMHUpPOBAHUE
MCCJIEOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

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

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

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymeit mnpodeccrnoHaIbHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOM, IMOATOTOBKA K JajibHellieMy OOy4eHHI0O B 3TOM
HaIpaBJICHUH.
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JlocTkeHne HSTUX Ieleld mporpamMmbl MO (U3WKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCIIeUnBaCTCS PEIICHUEM CIICAYIOINX 3a1aY.

NPHOOpPETEHUE 3HAHUN O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKHX, TEIIOBBIX,
ANEKTPUYUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npruoOpeTeHne YMEHUN ONUChIBATh U OOBSACHATh  (U3HUYECKUE SBJICHHS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

OCBOCHHE METOJIOB pEIICHHs] TMPOCTCUINNX pPACYETHBIX 3a7ad C MCIOIb30BAHUEM
(GU3nIeCKUX MOJIeNeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 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 JOCTH)KCHUSX (DU3HMKH, aHaIM3 M KPUTUYECKOE OLICHUBAHHE
uHpOpMaLNK;

3HAKOMCTBO €O cepamMu Mpo(HecCHOHALHON IEATEIILHOCTH, CBA3aHHBIMU C (U3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JJOCTHKEHUAX (DU3MUECKON HAYKH.

Ha usydenue ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOIO 00Iero oOpa3zoBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
Henenro), B 9 kiracce — 102 yaca (3 yaca B HeJIenio).

[Tpemnaraemserii B mporpaMme 1o Gu3HKe MepeueHb JTa00paTOPHBIX PabOT M OMBITOB HOCUT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTENb JejacT BhIOOp MPOBEICHHS J1a0OpaTOPHBIX PadOT H
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIINXCsI, CITUCKA IKCIIEPHUMEHTATBLHBIX
3aJlaHUH, TIPEIJIaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

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

®dusnka — Hayka O mpupojae. SABneHus npupoasl. OU3nyeckue sSBICHUS: MEXaHUUYECKHE,
TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuMHBL. M3Mepenwe ¢usznueckux BenuuuH. Duznyueckue MNPUOOPHI.
ITorpemocTs M3MepeHnii. MexayHapoiHas cucTemMa eIMHULL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH H3Y4aroT MpUpoay. EcTecTBeHHOHAay4HBIN
METOJI TO3HaHMs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOTO BONPOCA, BBIABM)KEHHWE THIIOTE3,
HKCHEPUMEHT TI0 TPOBEpPKE THUMNOTEe3, OO0bACHEHHE HaldrogaemMoro spieHus. OmnucaHue
(bU3HYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEICH.

Hemoncmpayuu.
MexaHnnueckue, TEII0BbIe, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
duznyeckue MpUOOPHl U MPOIEIypa MPSIMBIX M3MEPEHUN aHAOTOBBIM U ITU(GPOBHIM
npudopom.
Jlabopamopuvie pabomot u onvimul.
Omnpenenenne HeHbl JeIeHUs MIKalIbl HK3MEPUTEIBLHOTO MpHoOopa.
W3mepeHne pacCTOSHUM.
N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MaJbIX TEIN.
W3mepenune temmeparypsl IpUd TOMOIIM JKUIAKOCTHOIO TEpPMOMETpa U JaTydKa
TEeMIIepaTyphl.
[IpoBeneHne wuccienoBaHUS IO TPOBEPKE THIOTE3bl: NAIbHOCTh IOJIETA IIAPHKa,
MYIIEHHOTO FOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.
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Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJNbl, MX pa3Mepbl. ONBITBL, J0Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BELIECTBA.

JBrxeHune dactui BemiecTBa. CBA3b CKOPOCTH JIBHXKEHMSI YacTHL C TEMIEPAaTypoOu.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH H  TBEPABIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBOICTBAMHM BEHIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddy3un.
Habntonenue siBneHuil, oOBSACHSIOUUXCS MPUTSKEHHUEM HIM OTTAIKHUBAHHEM YaCTHUI]
BELIECTBA.
Jlabopamopnuvie padbomot u onvimel.
Orenka guamMerpa aroma METOAO0M PSIIOB (C UCIoyib3oBanueM (hoTorpaduwii).
OnbIThHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

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

Mexannueckoe JIBwKeHue. PaBHOMepHOe W HepaBHOMepHoe nBMkeHHE. (CKOpOCTb.
CpenHsis CKOpoCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacy€T myTu U BpeMEHU JBUKEHUS.

SlBnenue wHepuuu. 3aKOH WHEpHUH. B3aumonelcTBHe Tel Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JBW)KEHMsI Tell. Macca kak Mepa uHepTHOcTH Tena. IlnmotHocTs BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIISCTBA.

Cwia kak xapakTepucTHUKa B3aumozeiicTtBua ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenne cuibl ¢ MOMOINBIO JWHAMOMETpa. SIBjIeHUE TATOTEHUs U cuia TshkecTH. Cuia
TSKECTU Ha JIpyrux IiaHerax. Bec tenma. HeBecomocth. CiioxkeHue Cui, HalpaBiIEHHBIX IO
onHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHure CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.
Habmronenne MexaHU4ecKoro IBUKEHUS Tena.
H3mepeHune ckopocTH NPSIMOIMHENHOTO ABH)KEHHUS.
Habumronenune siBjaeHUs] UHEPIUH.
HaGnronenue u3MeHeHusi CKOpOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
Jlabopamopnuvie pabomot u onvimel.
OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuKa B KUJIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).
Omnpenenenue cpeiHell CKOPOCTH CKOJIbXKEHHs Opycka MM ILIapuKa I10 HAKJIOHHOW
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.
OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHUs (nedopmannu) NpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.
OnbIThI, IEMOHCTPUPYIOLUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHHs OT Beca Tela U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.
Paszgea 4. /[aBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3os.
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Hasnenne. CriocoObl yMEHBIICHUS U YBEIUYCHU JaBiieHus. /laBnenue raza. 3aBUCUMOCTb
JaBJICHUS Ta3a oT 00b&Ma, Temriepatypsl. [lepenada naBineHus: TBEPIBIMU TEIAMU, KHUIKOCTIMH
u rasamu. 3axkoH Ilackans. ITHeBMarudeckre MalivHbl. 3aBUCUMOCTH JaBJICHUA XHUJIKOCTHU OT
ryounbl.  ['mapocratmdeckuit  mapagokc. CooOmiaromecss  cocyabl. [ mapaBimueckue
MEXaHU3MBEI.

Atmocdepa 3emimu u arMmocepHoe aaBineHue. [IpUYMHBI CyIIECTBOBAHWS BO3IYIIHOM
obonouku 3emimn. Onbit Toppuyermnu. M3mepenue atMocepHOro MaBicHHs. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. I[lpubopsl uis u3MepeHHs
aTMoc(hepHOro JaBICHHMS.

JleiicTBUE )KUIKOCTH M Ta3a Ha NIOTPYKEHHOE B HUX TeJO. BrITakuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmarommecs COCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBHCHUMOCTD BBITAIKUBAIOUIECH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeNla U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue mnaBaHUS TeN: IJJaBaHUE WM MOTPYKEHHE Tea B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuvie pabomut u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTrPYKEHHOW B JKUIKOCTD
4yacTH Tena.

OnpenenieHne BbITAJIKUBAIOLICH CHIIBI, JEWCTBYIOIIEHM Ha TENO0, MNOTPYyKEHHOE B
KUIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEN HA TEJO B JKUIKOCTH,
OT Macchl Tena.

OneITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAIKUBAIOUIEH CHIIBI, JAEMCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KHUIKOCTh YACTHU TeJa U OT IUIOTHOCTH KHUJIKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYMPOBAaHUE JIOAKH W OIpPEIEICHHE €€
Ipy30II0ABEMHOCTH.

Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padboTta. MoIHOCTb.

[TpocTble MeXaHU3MBI: pblvar, 0J0K, HaKJIOHHAs MI0CKOCTh. [IpaBuino paBHOBecus pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pbluara K Oyoky. «3ojotoe mpasuiio» Mexanuku. KITJ[
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckasi v noteHiua€bHas 3ueprus. [IpeBpamnienue oqHoro
BH/Ia MEXaHUYECKOW YHEPTUH B IPYroii. 3aKOH COXPAHEHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.
[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie pabomul u onvimol.
Onpenenenne pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.
HccenenoBanue ycaoBui paBHOBECHUS phlyara.
N3mepenne K1/ HakIOHHOHN TUIOCKOCTH.
W3ydeHue 3aKoHa COXpPAHEHUS MEXaHUYECKOI SHEepruu.
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Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU CTpOeHMs BelecTtsa. Macca
U pa3Mepbl aToMOB M MoJeKysl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro coCTOSIHUM BellecTBa. Kpucraminueckue u
amopdusble Tena. OObsACHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE IOJI0XKEHUN
MOJIEKYJISIPHO-KUHETHUUECKON Teopuu. C(CMaunBaHMEe M KalWuIApHbIE sBIeHMs. TemsoBoe
pacIIupEeHNE U CXKATHE.

Temneparypa. CBsi3p TeMIlepaTypbl €O CKOPOCTbIO TEIUIOBOI'O JBM)KEHMSI YacCTHULL.
Buytpennss osHeprus. CnocoObl H3MEHEHUs BHYTPEHHEH SHEpruu: TeIionepeaaya u
coBepIeHne padoThl. Bupl Temonepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyUCHHUE.

KosnnyectBo TemnoThl. YenbHas TEIUIOEMKOCTh BelIecTBA. TeIIOOOMEH U TEIUIOBOE
paBHOBecHE. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBieHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHjeHcauus. lcmapenue.
Kunenue. YnenpHas Termiora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYpbl KHUIEHHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHHUS.

[Tpunuunsr paGotsl TernoBbix asurateneit KIIJ[ TtemnoBoro nBurarens. TeruioBble
JIBUTATEIIN U 3allUTa OKPY’KAIOLIEH CPebl.

3aKOH COXpaHEHMsI U MIPEBPALECHUS SHEPTUU B TEIUIOBBIX IIpOLEccaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenne nuddy3un.

Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBICHUH.

Hab6mronenue TeniaoBoro pacuimpeHus Tel.

V3MmeHeHune naBlieHus ra3a Mpu U3MEHEHUU 00bEMA U HarpPEeBAaHUU HII OXJIAKICHHH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buns! Teruionepenaun.

Oxnak/IeHne Mpu COBEPIIEHNUU PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

CpaBHeHuE TEMIOEMKOCTEN Pa3InYHBIX BEILIECTB.

Habmroenue xuneHus.

HabGmronenre mocTostHCTBA TEMIIEPATYPHhI MPH TIJIABICHUH.

Mopenu TerIoBbIX ABUTaTENEN.

Jlabopamopnuvie padbomut u onvimol.

OnBITHI MO OOHAPYKEHHIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OMBITHI 11O BBIPANMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHUSI TA30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpesenienne 1aBieHUs BO3AyXa B OAJIJIOHE IIMPUIIA.

OnBITHI, JEMOHCTPHUPYIOIIME 3aBHUCHMOCTh JaBIEHUS BO3AyXa OT ero oObéma
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JHMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJOWMKA JKHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMITepaTyphI.

HabGmronenne w3MeHeHUs BHYTPEHHEW JSHEPIMM Tella B pe3yibTare Teruionepenadn u
paboOTHI BHEITHUX CHIL.

HccnenoBanue sBIEHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U TOPSUEH BOJIBI.

Ornpenenenre KOMMYeCcTBa TEIIOTHI, TOJIYYEeHHOTO BOJAOW MPHU TETNIOOOMEHE C HarpeThIM
METaJUIMYECKUM [UIUHAPOM.
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Ornpenenenne yaelbHOU TEMI0EMKOCTH BEIIECTRA.
HccenenoBanue npouecca UCIapeHusl.
OrpezesieHre OTHOCUTEIBHON BJIAXXKHOCTH BO3/yXa.
Ornpenenenne yaelbHON TEIIOTHI IUIaBICHUS JIb/IA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszauusi Ten. [[Ba pona anekTpuueckux 3apsaoB. B3zauMopaeicTBhe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSKEHHBIX TEI OT BEIUYUHBI
3apsZ0B U PACCTOSTHUSI MKy TEIaMH).

Onektpuueckoe mnose. HanpsxEuHuocTs anekTpuyeckoro nois. [punuun cyneprno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTAapHbIM asekTpuyeckuil 3apsn. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija.

DJIEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DSJIEKTPUUECKOro TokKa. KCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OleKTpuueckoe HanpsbkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma [aiad ydacTKa LeTH.
[locnenoBarenbHOE U apaielIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota u MOIHOCTB 31€KTpUUYECKOro Toka. 3akoH /[xoyns—Jlenua. DnekTpuyeckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHepruu B ObITy. KOopoTkoe 3amMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3auMOJEWCTBHME MOCTOSHHBIX MAarHWTOB. MarHuTHOE IIOJE.
MarnuTHoe noje 3eMid U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IIOCTOSHHOrO ToKa. Mcmonb3oBaHue
ANEKTPOJBUIATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apazness. SIBneHue  HneKTpOMarHUTHOM  uHAYKUMHU. IlpaBuino  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa pona aneKTpUYECKUX 3apsiIOB U B3aUMOJECHCTBUE 3apsKEHHBIX TEl.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpOBOIHUKY W TUBTEKTPUKH.
MopnenupoBaHue CUIIOBBIX JJUHUAN DJIEKTPUUYECKOTO TIOJIS.
HMcTouyHMKH TTOCTOSTHHOTO TOKA.
JlercTBUs DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
I"az0BbIii pas3psa.
N3MepeHne cuiibl TOKa aMIIEPMETPOM.
N3Mepenne 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.
PeocTaT u MarasuH COnpOTUBIICHUN.
BzauMoneiicTBue MOCTOSIHHBIX MarHUTOB.
MopaenupoBaHre HEBO3MOKHOCTH Pa3/IEJICHUSI TTOJIFOCOB MArHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEN TTOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.
MarnuTtHoe nojie Toka. JJIeKTPOMarHmr.
JlelicTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
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HccnenoBanue siBIEHUS 3J€KTPOMArHUTHON MHIYKIUU.

OmnbiTel Dapajes.

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

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnbIThI 1O HAOIIOICHUIO SJIEKTPU3ALIMU TeJl UHAYKLKEH U MPU COTPUKOCHOBEHUH.

WccnenoBanue neMCTBUS AIEKTPUUECKOTO OJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepka padOoThI JIEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryaupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UJIYILIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTopa 1 HapsKEHUs Ha PE3UCTOPE.

OnBIThL, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTD JEKTPUUECKOTO COMPOTUBIICHUS MPOBOIHHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUHOI0 CEYEHUSI U MaTepHalla.

[IpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUM MPHU MOCJIEI0BATEIbHOM COCIMHEHUU ABYX
PE3UCTOPOB.

[IpoBepka nmpaBuiIa 7151 CUJIBI TOKA TP MapalIeIbHOM COSIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

OrnpezesieHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILIETO YEPE3 JIaMIIOUKY, OT HAMPSKEHUs HA
HEH.

Onpenenenne KII/] narpesarensi.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

M3ydyeHre MarHUTHOTO TIONSi TOCTOSHHBIX MArHUTOB MpPU HUX OObEIUHEHUH H
pa3ieIeHNH.

HccnenoBanue 1ecTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM W
MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYIIKE.

N3yuenune AeicTBUS MarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM.

KouctpyrnpoBanue u nusydenue paboThl IEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKHU.

OnbITel MO HCCIAEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM WHIYKLUWU: HCCIEIO0BAaHUE
W3MEHEHUH 3HAYEHUS U HAINPABJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss MU MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JIBUKEHHH.

VYckopenue. PaBHOoyckopeHHOE npsimoninHeitHoe aBrkeHne. CBoOoaHOe maieHue. OnbITh
[Nanunes.

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

Ilepsbiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperuii 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CWila TPEHHUS CKOJIBXXEHHS, CHJAa TPEHHUS
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO TMaJeHHs.
JBuxenne maner Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEepErpy3KHu.
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PaBHOBecue MaTepuanbHOM TOYKU. AOGCOMIOTHO TBEP0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. M3MeHeHne ummynbea. MMmmynbe cuibl. 3aKOH COXpaHEHHs UMITYJbCa.
PeakTnBHOE BUKEHUE.

Mexanuueckass pabora u MomHOCTb. Paborta cun TsokecTH, ynpyroctu, tpenusi. Cs3b
SHepruu U pabothl. lloTeHuManbHas SHEpPrusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIM.
IToTreHumanpHas HEprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHNYECKOM dJHEPIUu.

Hemoncmpayuu.
HabnroneHne MexaHMYecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PA3HbIX TeJ OTCUETA.
CpaBHeHue myTell M TPACKTOpUN IBMXKEHHUS OJHOIO M TOrO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.
W3mepeHune cKopocTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHHUSL.
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.
Habumroienne ABM>XeHUs Tejla 0 OKPYKHOCTH.
HaOnronenne MexaHW4ecKUX sIBICHUH, MPOUCXOAALIMX B cuUcTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIIBbHO KaOuHeTa PU3UKU.
3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEUCTBYIOLIEH HAa HETO CHUJIBI.
Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEUCTBUN TEJL.
M3meHeHune Beca Tea IpU yCKOPEHHOM JBUKCHUU.
Ilepenaya nMIrynbca Ipyu B3aMMOJAEHCTBAN TEIL.
[TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.
CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUM.
CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.
Habumronenne peakTMBHOTO JBUKEHMUS.
CoxpaHeHue MEXaHUYEeCKOM 3HEPruM MpHu CBOOOIHOM a/ICHUH.
CoxpaHeHne MEXaHU4YEeCKOW YHEPTHH MPH JBHKEHUU TeJla MO IeHCTBUEM IPYKUHBI.
Jlabopamopuwvie padbomut u onvimol.
KoHcTpynpoBanue TpakTa [Uisi pa3roHa M JaJbHEWIIEr0 PaBHOMEPHOTO JBUKEHMS
IIApUKA UK TEIEKKH.
Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.
OnpeneneHue YCKOpEHHs Tela IpPU PaBHOYCKOPEHHOM JIBUJKEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHM IPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.
[TpoBepka rumnoTesbl: eciiu IpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOM CKOPOCTH
IyTH OTHOCATCSA KakK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOUIME NPOMEXYTKH BPEMEHHU
OJINHAKOBBI.
HccnenoBaHne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMajbHOTO
JTaBJICHMUS.
Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.
Ornpenenenne KECTKOCTH MPYKHUHBI.
Omnpenenenue pabOThl CHJIBI TPEHUS TP PaBHOMEPHOM JIBMJKEHHUH Tela IO
TOPU30HTAIIBHON TOBEPXHOCTH.
Onpenenenre pabOTBl CHIIBI YOPYTOCTH IpPH TNOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJBUYKHOTO OJIOKOB.
W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.
Pa3znen 9. Mexann4yeckue KoJ1e0aHUS U BOJHBI.



© U s wNE

N =

KonebarenbHoe aBmkeHune. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWI: MEpUOJ, 4YacToTa,
aMIUIUTya. MaTeMaTu4eckuii M TOPYKUHHBIA MasTHUKU. [IpeBpalieHne »sHepruud mnpu
K0JIe0aTEIIbHOM JIBFKECHUU.

3aryxaromue Kosnebanus. BoinyxxneHnsle konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CBolicTBa MexaHW4eCcKUX BOJIH. [IposiosbHbIE 1 monepeuHble BOIHBIL. [lJIMHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPIOM Telie, CEHCMUYECKUE BOTHBI.

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

Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.
Haolmntonenue BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKyCTHYECKUH PE30HAHC.
Jlabopamopnuvie padbomut u onvimol.
Omnpenenenne 4acToThl U NIeproia KojaeOaHuii MaTeMaTUYeCKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Ieproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHUMOCTH Tepuoja KoyieOaHWI MOABEIIEHHOTO K HUTHU Tpy3a OT
JUTUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Tepuoja KojeOaHUN MPYKUHHOTO MasiTHUKAa OT MAacChl

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

rpysa.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH Mepuojia KojaeOaHui MpYKUHHOTO MasTHHUKA
OT MacChl Ipy3a U KECTKOCTHU IIPY)KUHBL.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3nea 10. DyieKTpOMArHUTHOE MOJIe M YJIEKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMAarHUTHOE IOJIe. DJEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoxaH. [IIxana OJICKTPOMArdHMTHBIX BOJIH. Hcnonp3oBanme SJICKTPOMArduTHBIX BOJIH JJIA COTOBOH
CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH ¢ TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBetoBble siBICHHS.
JlyueBasg mopens cBeta. Mcrounuku cBera. IlpsMosinHEiHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
IIpenomnenue cBeta. 3akOH mpesioMIIeHHs cBeTa. [lolHOe BHYTpeHHEe OTpa)KE€HUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xopx nyuedt B smu3e. Onruyeckas cucreMa ¢oroanmnapara, MHKPOCKONA U
Teneckona. [’ a3 kak onTudeckas cucrteMa. bim3opykocTs U 1albHO30PKOCTD.
Pasnoxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. Clio)keHHEe CEKTPalIbHbIX 1[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
[IpsiMonuHetHOEe pacpoCTpaHEHUE CBETA.
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OTtpaxeHue cBeTa.

[Toyuenue n300pakeHUil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOMparomei Junse.

XoJ1 Ty4deil B pacCcerBaroIei JIMH3E.

[Tony4yenue n300paXKeHUIA C ITOMOIIBIO JIMH3.

[Tpunuun neiictBust GporoamnmnapaTa, MUKPOCKOIIA U TEJIECKOMA.
Mopens rnasa.

PasnoxeHnue 6emoro csera B CHEKT.

[Tonydyenue 6en0ro cBeTa Npy CIOKECHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie padbomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTI'O JIyda OT yIJjla MaJeHusl.

W3ydeHue xapakTepuCcTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJla IIPEJOMJIEHUS CBETOBOIO Jlyda OT yrja IMaJeHus Ha
TPAHUILIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnbITHI IO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnpITEl IO BOCHPHUATHIO I[BETAa MPEIMETOB MpPU UX HAOIIOJEHUM 4Yepe3 LBETOBBIC
(GUIBTPBL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u muranerapHast Mmozenb atoma. Moaens aroma bopa. Mcnyckanue u
HorJIoleHne ceeta atoMoM. KBaHThl. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- m ramma-m3nydeHus. CTpOCHHE aTOMHOTO spa.
Hyxknonnass moxens atomHoro sapa. M3oromel. PanuoaktuBHble mnpeBpaumieHus. llepuon
1oJlypacmajia aTOMHBIX sJIEp.

Snepuble peakuuu. 3aKOHbI COXPAHEHHUS 3apsIOBOIO U MAaCCOBOTO YMCEN. DHEPIus CBS3U
aToMHbIX siaep. CBs3p macchl W 3Hepruu. Peaknuu cuHTe3a W JeneHus saep. VctouHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3Iy4YE€HUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.
CrieKkTpbl H3ITy4eHHsI U TIOTJIOMICHHSL.
CriekTpbl pa3IMyHbIX I'a30B.
CrnexTp BogOpo/Ia.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuérurka HOHH3UPYIOIUX W3TYICHUH.
Perucrpanus uzinydeHust IpupoIHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnuvie padbomut u onvimel.

HabmiofeHne CriionHbIX U THHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.

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

W3mepenune painoakTuBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENEHO-0000IAIONIMI ~ MOIYTh  TNpeJHAa3HaueH JUIsd CHCTEMATH3alud |
0000111eHUsT TPEMETHOTO COJIEPYKAHMSI U OMbITA IeATEIbHOCTH, TPUOOPETEHHOTO NPU U3YUYEHHH
BCETO Kypca (DM3MKH, a TakKe JJIsl TIOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy W3y4YeHWH JAHHOTO MOMAYNIS PEATH3YIOTCS W CUCTEMAaTH3UPYIOTCS — BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeuMBaeTCsl JOCTM)KEHHE MPEIMETHBIX U



METanpeIMETHBIX IJIaHUPYEMBIX pe3yJIbTaToB o0yueHwus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIIECJOBaHMS SBJICHUU
OPUPOJBl W TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATh (DU3UYECKHE SIBICHHS, MPUMEHSS
II0JIy4YEHHBIE 3HAHUS, PELIATh 337a4, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[TpyHIMNIMATBHO AESITEILHOCTHBIM XapakTep JaHHOTO pasjelia peajln3yercs 3a CUET TOro,
YTO 00Yy4aroluecs BhIMOIHAIOT 3aJJaHNs, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHHH pacro3HaBaTh U HAyYHO OOBACHATH (U3NUECKUE SIBICHUS
B OKPYXKarolllel IPUPOJE U IOBCEIHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METOBl UCCICAOBAHUS (DU3MUYECKHUX SIBICHHM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYCHHs TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE OCHOBBI HamOOJE€e BAXKHBIX JOCTHDKEHUH COBPEMEHHBIX TEXHOJIOTHIHA,
HaIpUMep, IPAKTUYECKOI0 MCIIONb30BaHUs Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IIPEBPALICHMS] U COXPAHEHMSI BCEX U3BECTHBIX BUJOB SHEPTUU.
IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3ydyenue ¢u3MKu Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHsS HampaBlIeHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

B pesynpraTe wu3yueHuss ¢GU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUA Yy
oOyuaromierocst OynyT c()OpMHUPOBAHBI CIEAYIOIINE INYHOCTHBIE PE3YIIbTATHl B YACTH:

1) maTprMoTU4YeCKOro BOCIIUTAHUSA:

—IpOSIBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUK) POCCHUICKON
(buznyecKoil HayKu;

— IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

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

—TOTOBHOCTh K QaKTUBHOMY YYaCTHIO B OOCYXIEHMM OOLIECTBEHHO 3HAYMMBIX U
TUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUH pu3uku;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHUS

—BOCIPUATHE OCTETUYECKMX KayecTB (PU3MYECKOW Hayku: €€ TapMOHHYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

— OCO3HaHHE 1IEHHOCTH (PU3MUECKON HayKu KaK MOIIHOI'O MHCTPYMEHTA IO3HAHUS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTHi, BaKHENIIIEH COCTABIIAIOLIEN KYJIbTYpHI;

—pa3BUTHE  HayyHOH  JIOOO3HATENBHOCTH, MHTEpeca K  HCCIENOBAaTEIbCKON
NeSITEIIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOTO 0J1arONOJTY U :

—OCO3HaHHE 1IEHHOCTH 0€301acHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOIMUECKOM
MUpE, BAKHOCTH MPpaBHJ 0€30I1aCHOTO MOBEIEHUS Ha TPAHCIIOPTE, Ha I0pOrax, ¢ 3JEKTPUUECKUM
U TETUIOBBIM 000pPYOBAHUEM B IOMAIIHUX YCIOBHSIX;

—c(opmMupoBaHHOCTh HaBBIKA pedIeKCUM, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOro )K€ IpaBa y APYroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—AaKTHUBHOE ydYacTHME€ B pEIIEHUH NPAaKTUYECKUX 3a1ad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TopoJa, Kpas) TEXHOJOTMYECKOM U  COLMAIbHOMN
HAIPAaBJIEHHOCTH, TPEOYIOIIMX B TOM YKcie U (PU3NUECKUX 3HAHUM;

—HMHTEpeC K NPAaKTUYECKOMY U3yUeHHIO podeccHii, CBA3aHHBIX ¢ (PUUKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:



—OpUEHTaIMs Ha TpUMEHEeHWe (U3MUYECKUX 3HAHUU i1 pelIeHus 3aJad B 00JacTH
OKpY)Karollel Cpelbl, IIIAHUPOBAHUS TOCTYNKOB M OLIEHKH WX BO3MOYKHBIX MOCJIEICTBUN IS
OKpYKaroIlEeH Cpeibl;

— OCO3HaHHUE T1100aTbHOrO XapaKkTepa dKOJOTHYECKUX MTPOOJIeM U MyTeil UX pelIeHUs;

8) apanTanumM K M3MEHSIIOMUMCSH YCJIOBUSAM COIMATBHON U IPUPOJIHOM Cpeabl:

—MOTPeOHOCTh BO B3aMMOJCHCTBUU IPHU BBINOJHEHUH MCCIEIOBAHUNA M MPOEKTOB
bu3nYeCcKoil HaNIPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JPYTUX;

— [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JCSITEIbHOCTD;

—TOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HUCIe (HOPMYIHPOBATH HJICH,
MOHSTHS, TUTIOTE3bI O (PU3NYECKUX OOBEKTaX U SBICHUSIX;

—0CO3HaHKE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PHU3NUYECKUX 3HAHUM;

—CTpeMJICHHE aHAJIM3UPOBaTh U BBIABIATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIC C UCTIOJIb30BaHUEM (PU3NYCCKUX 3HAHMIA,

—OIICHKa CBOMX JEHCTBUI C yuy€TOM BIUSHUS Ha OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
[J100aNBHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHsi mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydvaromerocss OyayT choOpMUpPOBaHBI MeTaNpeIMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIC yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJTBHBLIC yqeﬁmﬂe JelCcTBUA

Ba3oBble 1oruveckue geiicTBUA:

BBISBIIAITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);

YCTaHABJIMBAThH CYIIECTBEHHBINH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHUS JJIsi 0000IICHUS 1
CpaBHEHMS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

BBISIBIISITh TIPHYUHHO-CJICICTBEHHBIE CBSI3W TPU W3YYeHUH (U3NYECKUX SIBICHUHA H
IPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBSI3IX (PU3NUECKUX BEITHUYHH,

CaMOCTOSITENILHO BBIOMpATh Croco0 peleHus yueOHol (u3ndeckoit 3a1a4un (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHHs, BHIOOp HamOosiee MOJXOJAIIEr0 ¢ Y4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie ucciiefoBarebcKue 1eiCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEILCKUI MHCTPYMEHT TIO3HAHUS;

MIPOBOJUTH TI0 CAMOCTOSITENIFHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOKHBIA (pr3HYecKuid
HKCIIEPUMEHT, HEOOJIIIIOE UCCIIEI0BAaHUE (PU3UUYECKOTO SIBICHUS;

OIICHWBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHUIO, TONYYECHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYIMPOBATH 0OOOIIEHHS M BHIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUs, OMbITA, UCCIIEIOBaHMS;

NPOTHO3UPOBATh BO3MOYKHOE JajibHEWIee pa3BUTHE (PU3MUYECKHX IPOIECCOB, a TaKKe
BBIJIBUTATh TPEANOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.



Pabora ¢ nnpopmanmeii:

INPUMEHATh pa3jIM4YHble METO/AbI, MHCTPYMEHTBl M 3alpochl NpH IMOHCKE M OTOOpE
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NUecKoil 3a1auu;

aHaAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPNPETUPOBATH HMH(OPMALMIO PAa3IMYHbBIX
BUJOB U (POPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAbHYIO (GOpMY HpeACTaBlIeHUs HHGOpMALUU U
WITIOCTPUPOBATH pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoi u
UX KOMOUHAIUSIMH.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBHUA:

B XOZe O0OCYXKIEeHHs YydyeOHOro marepuaia, pe3yJbTaToOB JIaOOPATOPHBIX pPaboOT U
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKAa3bIBaTh WJICH,
HalleJICHHbIE Ha PeIlIeHHUEe 3a/1auu U MoAepKaHue OIaroesaTeIbHOCTH O0ILEH S,

COIOCTABJISITh CBOM CYXKIEHUS C CYXKICHUSAMH JPYT'MX YYacCTHUKOB JHMAJOra,
OoOHapy’KUBaTh pa3IMyMe U CXOJCTBO MO3ULINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOoJIMYHO  MPEACTaBIATh  Pe3yibTaThl  BBIIOJIHEHHOrO  (DU3MYECKOrO  OIbITA
(9KCIIepUMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

IOHUMAaTh U UCHOJb30BATh MPEUMYILECTBA KOMaHIHOW Y MHAMBUIYAJIbHON pabOTHI MpH
pelIeHUH KOHKPETHON (pU3HUecKoi MpoOaembl;

OPUHUMATh 1IE€JIM COBMECTHOM JIE€ATENIbHOCTH, OPraHU30BBIBATh JCUCTBUS MO €€
JOCTHXKEHUIO: PACHPEAEIATh POJIN, OOCYKIAaTh MPOIECCH U PE3yIbTaTbl COBMECTHON PabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4acTh pabOTHI, JOCTUTAss KAuyeCTBEHHOTO pe3yabTaTra IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTUMHU WICHAMU KOMaH/[Ibl;

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

PerJIHTI/IBHLIe YHUBEPCAJBbHBLIC yqeﬁﬂme JedcTBUA

Camoopranusauus:

BBISBIIATH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYaLUsX, TPEOYIOIUX JUIs PELICHUs
(bu3nYeCKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXOJAaX NPUHATHS pelleHHH (MHAMBUAYaAJIBHOE,
NPUHSATHE PEIICHHS B TPYIITE, TPUHATHE PEIICHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelleHUs (U3NYECKOM 3ajauu WM IJ1aHa
UCCIIEIOBaHMUSI €  Y4€TOM  HMEIOLIUMXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh MpeaaracMble BApHaHThI peILICHHI;

Jies1aTh BEIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJ/1b, SMOLHOHAIBHBIH HHTEJICKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH e€ H3MEHEeHHUS,

OOBSICHATH MPUYMHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3ysbTaToB JEATeIbHOCTH, JaBaTh
OILICHKY TPHUOOPETEHHOMY 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/IbTaTa UEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro yeJoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha Hay4yHYIO
TeMY, TOHIMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOTO;

NOpU3HaBaTh CBOE MpaBO Ha OWMOKY MpH pemeHud (U3NYeCKUX 3ajad WiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBoO JPYToro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHuss B 7 kJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIOJb30BaTh IOHATHA: (U3UYECKUE U XUMHUYECKUE SBJICHMs, HaONI0JIEHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NIECKUX BEIWYHH, aTOM, MOJIEKYJIa, arperaTHbe
COCTOsAHHUs  BemlecTBa (TBEPHOE, JKUAKOE, Ta3000pa3HOE), MEXAaHUYECKOE JIBUXKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOAECHUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasnuyath sBieHus (QUQQy3us, TEIIOBOE ABMKEHUE YAaCTHUI] BEUIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBMKEHHME, MHEPIMs, B3aUMOJEHCTBHUE Tell, paBHOBECHE TBEPABIX
TE€J C 3aKpeIUIEHHOM OCBbIO BpAIllEHHUs, Iepeada JaBiIeHUs TBEPAbIMU TeJIaMH, )KMJIKOCTAMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIAaBaHUE TeJl, NPEBpaIlleHUs] MEXaHWYECKOW SHEpPruu) Io
ONMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
du3nueckoe sBICHUE;

pacrno3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBICHUM B OKpPY)KAlOIIEM MHUDE, B
TOM 4Hclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHHSI C PA3IMYHBIMU CKOPOCTSIMU B
KUBOW ¥ HEXHUBOH MpHpOJE, MCWCTBUE CWIIBI TPEHUS B TPHUPOJIE M TEXHUKE, BIUSHHE
aTMOC(EpHOTro JIaBJCHUs Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, MpU
3TOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4UeOHYIO, BBLICISATH CYIIECTBEHHBIC CBOICTBa
(mpu3HaKK) GU3NIECKUX SIBICHHMIA;

OTMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DPU3MUYECKHE SBICHUS, UCHOJB3Yys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tesa, CUJla TPeHMs, AaBiieHue (TBEPAOro Tela, XKHUIAKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHWYecKass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QUIIMEHT TMOJIE3HOTO JEHCTBHS MEXaHW3MOB, KUHETHYECKas W MOTEHIMalibHasl SHEprus),
IpU ONHCAHUM MPaBWIBHO TPAKTOBaThb (PU3UYECKHI CMBICI HCHOJIB3YEMbIX BEIMYMH, HX
0003HaueHMsI U €UHHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBSA3BIBAIOIINE TaHHYIO
(Gu3NYECKyI0 BEIMYMHY C APYTUMHU BEIUYMHAMHU, CTPOUTH I'pa)UKU M3yYEHHBIX 3aBHCHUMOCTEH
(bu3UUeCcKUX BEIHYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUYECKHUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ys MpaBHiia
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsAMoOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUYECKON
SHEpPIruu, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBATH €O
MaTeMaTUYECKOE BbIPAKEHUE;

O0BSCHATD (pru3NUYecKHe SABICHUSI, TPOLECCH] U CBOMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHME M3 |—2 JOrMyeckMx LIAroB ¢ OMOpodM Ha 1—2 M3y4yeHHBIX CBOICTBa
(bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacu€THble 3aauyd B 1—2 JEHCTBUS, MHCIONB3Ys 3aKOHBI U (OPMYIIHI,
CBs3BIBAOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJIOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U HPOBOJUTH PACUETHI,
HAXOJHUTh CIIPaBOYHBIE JaHHBIE, HEOOXOUMbIE JJIsl PELLIEHUS 3a/]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJy4eHHOM (hrU3NYeCcKOi BETMUHHBI,

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIN (PU3HYECKUX METOJIOB,
B ONMCAHUU HCCIEAOBAHMS BBIICIATH MPOBEPSIEMOE MPEAINONIOKEHNE (TUIOTE3Y), Pa3inyaTh U
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JIeIaTh BBHIBOJIbI
II0 €ro pe3yJbTaTam;



IPOBOJIUTH OMNBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBJICHUN WM (PU3MUYECKHX CBOMCTB
TeJs1: (POPMYIMPOBATH MIPOBEPSIEMbIE MPEANOI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh IPSMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CHUJIBI U
TEMIIepaTypbl ¢ UCIIOJIb30BAaHUEM AaHAJIOTOBBIX U MHU(POBHIX MPUOOPOB, 3aUCHIBATH 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 CKOJBKCHHSI 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 IUIOTHOCTU Teja, 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 (U3MUYECKUX BEJIMYMH B BHUJAE HNPEIJIOKEHHBIX TaOMUI] U rpaduKoB, JenaTh
BBIBO/IbI 110 p€3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJIUTh KOCBEHHbIE M3MEpPEHHUs (U3NYECKUX BEJIMYMH (MJIOTHOCTh BEIECTBA
KUAKOCTU U TBEPJOTO TeJa, CUJla TPEHUS CKOJIBbXXEHUS, JaBJICHHUE 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 BBIUUCIIATH 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 TJIOCKOCTb;

XapakTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMCTB
C Oomopodl Ha HX omucaHus (B TOM 4YHCIE: NOMUIMIIHUKH, YCTPOHCTBO BOJOMNPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCHONIb3ys
3HaHMSI O CBOMCTBaxX (U3NYECKUX SIBICHUH U HEoOXOoAMMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMaLMIO O TpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JJIs o0ecredeHus 0e30MacHOCTH
npu obOpamieHuu ¢ npuOopaMyM W TEXHUYECKUMH 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 HCTOYHHUKOB BBIACNATH HH(POpPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM WU
MOYET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MUeCKOro CcoJepXKaHHs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BiajeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus 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 pe3ylbTaTaXx MPOEKTOB WM Y4eOHBIX HCCIENOBaHHUM, MpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IpY BBIMOJHEHUN Y4YeOHBIX MPOEKTOB U HCCIENOBaHMN pacrpeneniaTh 0O0s3aHHOCTH B
rpynmne B COOTBETCTBUM C TIIOCTaBJICHHBIMHM 3a/ladyaMH, CJIE€IUTh 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 pe3yJbTaThl Ha 0a30BOM YpPOBHE OJDKHEI
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, Terionepenaya, TEMIOBOE
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 TPOBOJAHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIHS) MO ONMHMCAaHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4Hclie (U3NYECKUE SIBICHUSA B TMPUPOJE: MOBEPXHOCTHOE HATHXKEHUE U KallWJUIIPHBIC
SBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, m3nydeHue CoiHIa, 3amMep3aHue BOIOEMOB,
MoOpckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKHE 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
SIBIICHUIA;

OTMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCHOJB3Yys (U3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTUs, KOJIMYECTBO TEIUIOTHI, yeIbHas TeII0EMKOCTh
BEIIECTBA, YJAETIbHAs TEIUIOTAa IUIaBICHUS, YIENbHAs TEIUIOTa MapooOpa3oBaHUs, YAEIbHAsS
TEIUIOTa CrOpaHusl TOMIWBA, KOA(M(UIMEHT TMONe3HOr0 JEWCTBUS 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 Tel, (PU3WUECKUE SBICHHUS W TIPOIECCHI, HCIOIB3YS
OCHOBHBIE TOJOXKEHHS MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA, MPUHIIUI
CYMEPIIO3UINH T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
yudacTka 1enu, 3akoH J[xoymns—JIeHia, 3akoH coXpaHeHHsI SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEMATHYECKOE BBIPAKEHHE;

O0BSICHATH (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHOCIEJACTBEHHBIC CBSI3H, CTPOHTH
00BsicHeHUEe U3 1—2 JOTMYECKHX MIaroB C OMOpo Ha 1—2 M3ydyeHHBIX CBOMCTBA (DPU3MYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2-3 JCHCTBUS, WCIHONB3Ys 3aKOHBI W (QOPMYIIHI,
CBSI3BIBAMOIIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAM3a YCIOBHS 3aJaudl 3alliChIBATh
KpaTKOE YCJIOBHE, BBISBJIATH HEJOCTATOK JAHHBIX AJIS PEIICHUs 3aJadd, BIOUpATh 3aKOHBI U
bopMyIbl, HEOOXOAUMBIEC ISl €€ pelIeHHs], TPOBOAUTh Pacu€Thl M CPAaBHUBATH IOYYCHHOE
3HaueHue (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;



pacrio3HaBaTh MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCTONB3Yysl ONHMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABWJIBHOCTD IOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIBI;

IIPOBOJUTH OIBITHI O HAOIIOACHUIO (PU3UUYECKUX SIBICHUHN MM (GU3NYECKUX CBOMCTB Tell
(KanmwIsipHbIE SIBJIEHUS, 3aBUCHUMOCTb JaBJIEHHS BO3JyXa OT €ro oObéma, TeMIEeparyphbl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HArpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(moryomaronieil) MOBEPXHOCTH, CKOPOCTb HCHAPEHHsl BOJBI OT TEMIIEpATypbl XUAKOCTU U
Iomaau €€ IMOBEpXHOCTH, IEKTPU3alUs TeJl U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apslOB,
B3aMMOJICICTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalM3allisd MarHUTHBIX IOJIEH IIOCTOSTHHBIX
MarHuTOB, JEHCTBUA MAarHUTHOIO IOJsI Ha HPOBOJHHK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATENI  INOCTOSHHOTO  TOKa):  (OPMYJIHMPOBAaTH  IPOBEPSEMbIE
IPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIOKEHHOTO0 OOOpYAOBaHUS, ONUCHIBATH XO[
OMBITa U OPMYIIUPOBATH BHIBOJIBI;

BBINOJIHATh HpPSMbIE M3MEPEHMs TEMIEpaTypbl, OTHOCUTEIbHOH BIIaXXHOCTH BO3]yXa,
CHJIBI TOKA, HANPSDKEHHs C MCHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DPU3UYECKHUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIOTHON 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,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHUs Ha IPOBOJHUKE, MCCIEJOBAHUE
[OCJIEA0OBATENbHOIO M MapajuIebHOIO  COEJMHEHUM  MPOBOJHUKOB):  IUJIAHUPOBATH
ucclieloBaHue, cOOUPaTh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPEAJIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHJAE TaOMUI U TpaduUKOB, JenaThb
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

NPOBOJUTh KOCBEHHBIC H3MEPEHHS (PH3MUECKUX BENUYMH (yIelbHas TEII0OEMKOCTh
BEIIECTBA, CONPOTHUBICHUE IPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHMs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEAJIOKEHHOMN
UHCTPYKLIUHU, U BBIYUCIIATH 3HAUECHHE BETUUUHBI;

coOnrofarh MpaBWJa TEXHUKM Oe30macHOCTH IMpu  paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHuEeM;

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 HEOOXO0UMBbIe (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 TapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIETIeH;

OPUBOANUTH TpUMEpPbl  (HAXOAUTh HWHGPOPMALMIO O TPUMEpPax) MPAKTHYECKOTO
MCIIOJIb30BaHusl (PU3NYECKUX 3HAHWW B MOBCEJIHEBHOM XU3HU JUIsl o0ecrieueHus 0e30MmacHOCTU
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
UMEIOUINXCA 3HAHUW U TNYTEM CpaBHEHUS JONOJIHUTEIbHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SIBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

HCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3a/JlaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3MUecKoro CcoJepXKaHHs, CIPaBOYHBIE MaTepualibl, pecypcbl ceTu VHTepHeT, 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)KaHUsS, B TOM YUCIE MyOIMYHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HUCCIENOBATEIbCKON JEATENIbHOCTH, IMPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YYEHHbIM IMOHATUHHBINA anmapar Kypca (U3MKH, COIPOBOXKIAThb
BBICTYIUICHUE IIPE3CHTALNEM;

IpPU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIENOBAHUN (PU3NYECKUX IIPOLIECCOB
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 pa3peaTb 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 MEXaHWYECKOI'o JIBUXKEHHUs, Nedopmanus (ymnpyras, IUIacCTHUECKas), TPEHHE,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M NEpEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LICHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOIH,
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 JBW)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, NPSMOJIMHEHHOE pacHpOCTpaHEHHUE, OTPaKEHHWE U IPEJOMIICHHE CBeTa,
MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKCHHE
CHEKTPAIbHBIX 1IBETOB, JAUCHEPCUSl CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CrneKkTpa H3JIy4eHHs) MO ONHMCAHMIO MX XapaKTepPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpYXarouiem mMupe (B
TOM 4Hcie (pU3HUECKUe SIBICHUS B IPUPO/IE: IPUIMBBI M OTIUBBI, IBIKeHUE M1aHeT CoJIHeUHOM
CUCTEMbI, PEAKTHBHOE 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 JIy4d, 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 M3YYECHHBbIE CBOWCTBA TN M (pU3MUECKHe SBJICHHUS, UCHOIb3Yysd (U3NYECKHe
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, yIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIA YIPYrOCTH, CHJIA TSIKECTH,
YCKOpEHUe CBOOOJHOIO MaJeHUusi, BEC Tejla, MUMITYJIbC Teja, UMIYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHIMANbHAs SHEPIus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLMaIbHAsl DHEPIrHsl CKaTOM MPYKUHBI, KUHETHYECKas SHEPrus, IMOJIHAs MeXaHudecKas
SHEprus, MEpUoJl M 4YacToTa KoyeOaHWHM, AJIMHA BOJIHBI, IPOMKOCTh 3BYKa W 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 WMIIYJIbCa, 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 YUCIIC M B KOHTEKCTE CUTYaIui
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
MPAaBUJIBHOCTh TMOPSJKA MPOBEICHUS MCCIEAO0BAaHUsA, JeJaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

MPOBOAMTD OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUM UK (PU3MUECKUX CBOMCTB TEM
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHS! PHEPrHM, 3aBUCHUMOCTH 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 M300paKEHHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHuUs
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);

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUMH C HCIOJIb30BAaHUEM
OpSMBIX W3MEPEHUH (3aBUCHUMOCTH IYTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBUXKEHHU Oe3
HAYyaJbHOM CKOpPOCTH, Iepuojia KojeOaHWH MaTeMaTH4YeCKOro MasTHHKAa OT JUIMHBI HUTH,
3aBHCHUMOCTH yIJla OTPa)K€HUs CBETa OT yIJia MaJeHMs U yIiia MpeloMIICHUs OT yIJa MaJeHus):
IUTAHUPOBATh MCCIIE0BAHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3YJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHJIE TaOIMIl U IpadUKOB, JIEaTh BBIBObBI
0 pe3yJibTaTaM UCCIIeI0BaHuUs;

IPOBOJUTh KOCBEHHBIE M3MEpEHHs] (U3UUYECKUX BEJIWYMH (CpeaHss 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 3HAYEHHUE BEIMYMHBI U aHAJIN3UPOBATh MIOJIYyUYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN;

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
aTOMa, 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, IMepHcKol, 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 MPHUOOPOB U  TEXHOJIOTMYECKUX MPOIECCOB IMPH PEHIeHHH y4eOHO-
MPAKTUYECKHUX 3334, ONTHYECKHE CXEMBI JUIsl IOCTPOCHHS M300paKEHUH B TUIOCKOM 3epKalie
coOuparolen J1H3E;

NPUBOJIUTL TpPHUMEpPhl  (HAXOAWUTh HH(POPMANMIO O TpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM KHU3HU Ui o0ecredeHus 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  (OpPMYJMpPYS  TMOUCKOBBIM  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
busznyecKkoro coaep:KaHus, CIpPaBOYHBIE MaTepUaNbl, pecypchl ceTu HMHTepHeT, 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 HMCTOYHHUKOB (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.edso0.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||Mexanndeckoe IBHKCHUE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

3.3||Cuma. Bugsr cun 14 1 bu6nuoreka [IOK
https://m.edsoo0.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.edso0.ru/7f416194

4.3||AtmochepHoe naBieHne 6 bubmmoreka [JOK
https://m.edsoo0.ru/7f416194

4.4| IeiicTBrE KUAKOCTH U Ta3a HA 7 1 bubmuorexa [JOK
HOrpy)EHHOE B HUX TEJIO0 https://m.edsoo0.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 pa3nenoB u Tem KonnuectBo yacoB | DnekTpoHHbIe (IU(PPOBLIE)
/i MIPOrpaMMBbI Beero|[Kortponbhere o0pa3oBaTenbHbIE 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. D1eKTpUYECKUE U MATHUTHBIE SIBJICHUSI ‘
2.1 |[Dnexrpuueckue 3apsabl. 3apsHKCHHbIE 7 bubmmoteka [IOK
Tena M X B3aUMOJICHCTBUE 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 ’
OBLIEE KOJIMYECTBO YACOB I10 68 3

I[TPOT'PAMME



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 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 bu6nmoreka [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
AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aemy H 6 H
‘Pa3ne.11 4. CBeTOBBIE IBJICHUS
4.1 ||3akOHBI pacIpOCTpaHEHUs CBETA 6 bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIH3BI ¥ 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
‘Pa3ne.11 5. KBanToBbIE SIBIEHHS
5.1 ||Ucnyckanue u morjoieHue cBera 4 bubnmnorexka HOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CTtpoeHne aTOMHOTO si/1pa 6 bubmmoreka [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
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