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HOACHUTEJIBbHAA 3AIIUCKA

[IporpamMma 1o ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUsI COCTaBlieHA Ha
OCHOBE TIOJIOKEHWH W TpeOOBaHUN K pe3yabTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTesibHOW mporpammsbl, mpeactaBieHHbx B PI'OC 00O, a Takke c  ydyéTom
(dbenepanpHON pabodeil mporpamMmbl BocmuTaHUs W KOHIENIMM TpernojaBaHus y4eOHOTO
npeamera «Pusukay.

Copepxanue  mporpaMmbl 1o (usuke  HampaBieHo  Ha  (OPMHUPOBaHUE
€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYaIOIIUXCA M OPraHM3alUI0 HM3Y4eHUs (QHU3UKU Ha
NeSTENbHOCTHOH OCHOBe. B mporpamme mo (u3uke Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanuzauuu  TpedboBanuit PI'OC OOO k mnnaHUPYEeMbIM JIMYHOCTHBIM U
MEeTanmpeIMeTHbIM  pe3yibTaTaM  OOyueHus, a  Takke  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.

[IporpamMma mo ¢u3uke ycTaHaBIMBAaeT pacHpeesieHne y4eOHOTro maTepuana Mo rojiam
oOyyeHus (IO KJlaccam), MpeIJiaraeT MPUMEPHYIO TOCIIEIOBATEIEHOCTE HU3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHSA MPEAMETHOTO COJEpKaHUS U Yy4ETe BO3PACTHBIX
0coOeHHOCTEH 00yUJarOMIMXCS.

[Iporpamma o ¢usrke pazpaboTaHa C IeIbI0 OKa3aHHUsI METOJUYECKONH TOMOIIH YIUTEIIO
B CO3JIaHUH paboueil mporpaMMbl IO y4eOHOMY IIPEIMETY.

@dusuka SBISETCS CUCTEMOOOPA3YIOIIUM AJIi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUHN, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHe U Qu3ndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTABISIET HanOojee SICHbIE O00pa3lbl NMPHUMEHEHHUs HAaydHOTO METOAa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 THaBHBIX 3a7ad (PU3MUECKOro 00pa3oBaHMS B CTPYKType OOMIEro 0Opa3oBaHMUS
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHOHAYYHOH TIpaMOTHOCTM W HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢us3uku Ha 0a30BOM YpOBHE IMPEANONaracT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

HAy4YHO OOBSCHATH SIBICHUS;
OILICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
HMHTEPIPETUPOBATH JIAHHBIE U UCIIOJIB30BaTh HAYYHbBIE 1OKA3aTeNIbCTBA AJIs OJy4EHUS BBIBOJOB.

Henu wm3yueHust GU3UKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONpEICNCHBI B
Konnenmun npenoxaBanus yuyebnoro npeamera «®dusnka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPaMMBI,
yTBepKAEHHOU pemenneM Komnerun MunuctepcTBa mnpocseiieHus: Poccuiickoit denepannu
(npotokoin ot 3 nexadbpsa 2019 r. Ne [IK4BH).

esu nzyyeHus pU3NKu:

MpUOOpETEeHNEe HWHTEpeca W CTPEeMJICHHsS OO0YyJarolMXCS K HAYyYHOMY H3YUEHHUIO MPHUPOJBbI,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe NMO3HaHUs U (POPMUPOBAHHME HCCIIEI0BATEIHCKOIO
OTHOILIEHHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHs OCHOB CTPOCHHS MaTepuu
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(hopMUpOBaHHE TPEICTABICHUA O PONM (U3UKU ISl Pa3BUTUSA APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHUII 0 BO3MOXHBIX cepax Oyaymiei mpodecCuoHanbHOM NeITeIbHOCTH,
CBSI3aHHOU C (PM3MKOM, IIOATOTOBKA K JANbHEHIIIEMY 00 yYE€HHIO B 9TOM HAIlPaBIICHUH.

JlocTukeHne STUX Lenedl mporpamMmbel 1Mo ¢GU3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3zoBaHust 00€CIIEUNBACTCS PEUICHUEM CIISAYIONINX 3a4a4:



MpUOOpEeTeHNEe 3HAHWK O AWCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AJIEKTPHUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;
MPUOOPETEHNE YMEHUH ONMUCHIBATH W OOBICHITH (DU3WYECKHE SIBICHUS C HCIOJIB30BAHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEUICHHs MPOCTCUIINX PAcUETHBIX 3a]a4 C HMCIIOJIb30BaHHEM (U3NYCCKHX
MojIeJieH, TBOPUSCKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 33149,
pa3BUTHE YMEHHMI HaOMIOJaTh TPUPOJHBIC SIBICHUS M BBINOJHATH OMBITHI, J1a0OpAaTOPHBIC
paboTHI M SKCTIEPUMEHTAJIBHBIC NCCIIC0OBAHMS C UCTIONB30BAaHUEM U3MEPHTEBHBIX TIPHOOPOB;
OCBOEHHUE MPUEMOB paboThI ¢ HHpOpManHel GU3NIECKOTo COACPKAHMS, BKITFOYAs HH()OPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, aHATTN3 U KPUTUYECKOE OIEHUBAHUE HH(OPMAIIHH;
3HAKOMCTBO €O cdepamu MpodhecCHOHATBHOM NEeITeIbHOCTH, CBS3aHHBIMH C (HU3UKOH, W
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH HA JTOCTIKEHUSIX (PHU3UUECKON HAYKH.

Ha usyuenmne ¢usuku (0a30BbIii ypoBEeHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
otBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETTIO), B 9 Kjacce - 102 yaca (3 yaca B HEJIEINIO).

[Ipenyiaraemslii B mporpamme 1o ¢pu3uKe nepedeHs J1abopaTopHbIX paboT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JI€JaeT BbHIOOpP MpPOBEAECHUS Ja0OpaTOpHBIX padOT U
OTIBITOB € YYETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4atOLMXCsl, CIIUCKA YKCIIEPUMEHTAIBHBIX
3a/laHul, MpeyiaraéMbIX B paMKax OCHOBHOI'O F'OCY/IapCTBEHHOI'O AK3aMeHa M0 (PU3UKE.
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COJEP)KAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ posib B IO3HAHUHU OKPYIKAKIIET0 MUPA.

®usnka — Hayka o npupoze. SBneHus npuponasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBbIE, 3BYKOBBIE.

Odusnueckue BenWYUHBL M3Mepenue ¢usnueckux BeauunH. Dusndeckue TPHOOPHI.
[lorpemnocTs u3MepeHuid. MexayHapoaHas CUCTEMA EAVHULI.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH HM3YYarOT MPUPOAY. EcTecTBeHHOHAY4YHBII
METOJl IMO3HaHUA: HAOII0JEHUE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THIIOTES,
SKCIIEPUMEHT [0 TPOBEPKE THUIOTe3, OObACHEHHWe HabmogaemMoro spieHus. OnucaHue
(U3NYECKUX SIBICHUH C TIOMOIIBIO MOJETICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIIOBbIE, 3JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue npudOPHI U MpoIleypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM PUOOPOM.
Jlabopamopusie padomot u onvimel.

OnpenesneHue LEHbI JENIeHUs KAl K3MEPUTEIHHOTO MpHOopa.

N3mepenue paccTosHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TEa.

Onpenenenue pasMepoB MajbIX TEN.

N3mepenne remnepatypsl Py NOMOUIU KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIEPATYPHI.

[IpoBenenue uccnenoBaHusl MO MPOBEPKE TMIOTE3bl: AAJBHOCTH MOJETA LIApUKaA, MYIIEHHOTO

TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITYCKA.

Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxeHue wactuin BemiecTBa. CBsi3b CKOPOCTH JBHMIKEHHSI YACTHI[ C TEMIIEpaTypoOi.
BpoyHoBckoe nBmwkenue, muddysus. BzammojeicTBHE YaCTHIl BEMISCTBA: NPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH M  TBEPHABIX
(kpucTamnyeckux) Tel. B3auMocBsi3p MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUI
BOJIBL.

Jemoncmpayuu.

Habnronenne OpoyHOBCKOTO JABHKEHHS.
Ha6mronenue nuddysun.
HabGmoienue siBneHmni, 00BSCHSIOMUXCS MPUTSHKEHUEM WIIH OTTaJIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopusie padomot u onvimel.

OreHka quaMerpa aToMa METOJIOM PSIIOB (C MCIIONB30BaHUEM doTorpaduii).
OnbIThI 110 HAOJIOJEHUIO TEIIOBOTO PACHIMPEHUS ra30B.
OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKCHHUS.

Paznen 3. /IBu:xenune u B3auMojeiicTBe TeJl.

Mexanuueckoe JBHXKEeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu 1 BpeMeHU JBUKEHUS.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3auMopeilcTBuUE Tesl Kak MPUYMHA HU3MEHEHUs
CKOpOCTH JIBMKEHHUA Tell. Macca kak Mepa HMHEepTHOCTH Tena. I[lmoTHocTh BemiectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3auMmozeucTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBleHME TAroTeHus U cuia Tspkectu. Cuna
TSKECTH Ha Jpyrux raHerax. Bec tema. HeBecomocth. CiriokeHHE CHII, HANpPABJICHHBIX I10



ok wbdpE

wmn

ook wdpE

o~

N

oJlHOI npsimoii. PaBHoxelcTByromast cuin. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoae U TEXHHUKE.
Jemoncmpayuu.
Habnoienne MexaHH4ecKoro JBHKEHUS Tefa.
N3mepenne ckopocTy MPSIMOIMHENHOTO JBH>KEHUS.
Habmtonienue siBeHUs] HHEPIUH.
Habnronenue u3MeHeHus! CKOPOCTH P B3aUMOICHCTBUH TEIl.
CpaBHeHME Mace MO B3aUMOJIEUCTBUIO TE.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MIPSIMOH.

Jlabopamopnuie padbomul u onvimel.

OnpeneneHre CKOPOCTH PABHOMEPHOIO  JABMXKEHHs (IIapuKa B KUJAKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).

OmnpeneneHue cCpeAHEN CKOPOCTH CKOJIBKEHUs OpycKa MM [IapuKa M0 HAKJIOHHOM MJIOCKOCTH.
Ornpenenenrie IIOTHOCTH TBEPOrO TeJA.

OnpIThl, JEMOHCTPUPYIOUINE 3aBHCHUMOCTh pacTsokeHus  (medopmaruu) MpyKUHBI  OT
MIPUIIOKEHHOM CHUIIBI.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapaKTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra30B.

Jasnenue. CriocoObl yMEHbBILICHUS U YBETTUUEHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIEHUS Ta3a oT 00béMa, Temreparypsl. [lepenada naBineHus: TBEPIBIMU TEIAMH, KUIKOCTIMU
n razamu. 3akoH Ilackanda. [IHeBMaTHueckne MamvHbl. 3aBUCUMOCTh JABIEHUS KUAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapagokc. CooOmaroniecst cocyabl.  ['muapaBinnueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHE. [IpUUMHBI CyIIEeCTBOBAHHS BO3TYITHON
ob6onoukn 3emmu. Omeit Toppuuennu. M3mepeHune atMocepHOro naBieHHS. 3aBUCHUMOCTH
aTMOC(EpHOT0 JNaBJCHHS OT BBICOTHI HaJx YpoBHeM Mops. IIpuOoper [ u3MepeHus
aTMoc(epHOTro aBICHUS.

JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromias (apxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBaHue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS I'a3a OT TEMIEPaTyphl.

[lepenaya naBneHus )KUIKOCTHIO U Fa30M.

Coobmmaromnmecs: cocybl.

I'mppaBinueckuii npecc.

[posiBnenue neicTBUS aTMOC(HEPHOTO JaBJICHUS.

3aBUCHUMOCTh BBITAJKUBAIOIIEH CUJIBI OT 00bEMa MOTpYKEHHOM YacTU Tejla U IUIOTHOCTU
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue 1iaBaHMsl Tell: IUIABAHME WM TOIPY)KEHHE TE€l B 3aBUCUMOCTH OT COOTHOLICHMS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopuvie padomovi u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpYKEHHOM B KUAKOCTh YaCTH
Tena.

OrnpenesieHre BITAIKUBAOIIECH CUJIbI, IEUCTBYIONIEN HA TEJIO, OTPYXKEHHOE B )KUIKOCTbD.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIICH CHWIIbI, JEUCTBYIOLIEH Ha TEIO B YKUJIKOCTH, OT
Macchl Tena.

OnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCHUMOCTDH BBITAJIKMBAIOIIEH CHIIBI, AEHCTBYIOLIEN Ha TENO B
XKHUJIKOCTH, OT 00BbEMA MOTPY>KEHHON B KUAKOCTh YaCTH TEJA U OT IIIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue apeomerpa MM  KOHCTPYMpPOBAaHME JIOAKM M OIpeleleHue €€
TPY30MOIbEMHOCTH.
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Pa3pnen 5. Pabora 1 MOIHOCTB. JHeprus.

Mexanundeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTh. I[lpaBuio paBHOBecHs
peruara. [lpumeHeHne mpaBwiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPaBUIIO0» MEXaHUKH.
KII mpocTsix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckass sHeprus. KuHeTtmueckas W moTeHUManbHas dHeprud. [IpeBpaiienue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimel.

Onpenenenrie padOThI CUIIBI TPSHHSI TPU PABHOMEPHOM JIBHXKEHHH Tella MO0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

UccnenoBanue ycnoBuil paBHOBECHUS phluara.

M3mepenne KIIJ] HakIOHHOM TIIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

8 KUIIACC

Pa3pen 6. TensioBLIe AIBJEHUS.

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUN CTPOEHUsI BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJd. OMbIThl, MNOATBEPKAAIOLIIME OCHOBHBIE IOJOXKEHHS
MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOro cOCTOsTHUM BemlecTBa. Kpucraminyeckue u
amop¢HbIe Tena. OOBsICHEHUE CBOWCTB Ia30B, JKUIKOCTSH U TBEPABIX T HA OCHOBE TIOJIOKEHUHN
MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. (CmauyMBaHUME M KaNWUISIpHBIE siBJIIeHUA. TeruioBoe
pacumpeHue 1 cxaTue.

Temnepatypa. CBsi3b TeMIlEpaTypbl CO CKOpPOCTBIO TEIUIOBOTO JBHMIKEHMSI YacCTHIIL.
Buytpennsis  sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpruu: Teruionepenada u
coBeplieHre paboThl. Bupl Temnonepenaun: TEIONPOBOIHOCTh, KOHBEKIIHS, U3IyUYCHHUE.

KonuyecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEHIECTBA. TemIOOOMEH W TETIOBOE
paBHOBecHe. YpaBHEHHE TeruoBoro OanmaHca. IlnaBneHue u oTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YJenbHass TemioTa IuiaBieHus. [lapooOpasoBanune u koHjaeHcarus. Mcnapenwue.
Kunenue. YnenpHass TermioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATyphl KHUIICHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Bnaxxnocts Bo3nyxa.

DHeprus TOTUIMBA. Y IeTbHAs TEIJI0Ta CrOPaHUs.

[Mpuamuner pabdotel TemnoBbix asurareneit KIIJ[ TtemmoBoro pasurarens. TermoBbie
JIBUTATEJIN U 3aIIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTUH B TEIUIOBBIX MPOIECCaX.

emoncmpayuu.

Habmtoienne 6poyHOBCKOTO JIBUYKEHUS.

Ha6mronenue nuddysun.

HabGmtoienue siBIeHUI cMauBaHUS ¥ KATMJUISIPHBIX SBJICHHA.

Hab6utoieHue TemioBoro pacimupeHust Tei.

N3meHeHue naBieHus ra3a npyu U3MEHEHUN 00bEMAa U HAarpEBAHUU WU OXJIXKICHHH.
[IpaBuna n3MepeHus TeMneparypsl.

Buael remuionepenayn.

OxnaxieHrue Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHUH padOThl BHEITHUMH CHIIAMHU.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIECTB.
11. HaGntoieHrie KUMeHus.
12. HaGmroieHre MOCTOSTHCTBA TEMITEpaTyphl MPHU TJIaBJICHUH.
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Mogenu TeIIoBbIX ABUTATEIIEH.

Jlabopamopusie padomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO JCHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITH 10 HAOIOIEHUIO TEIUIOBOTO PACIIMPEHHS Ia30B, )KUIAKOCTEH U TBEPBIX TEI.
Onpenenenue JaBieHUs BO3ayxa B OaJUIOHE IIPHIIA.
OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHUS BO3JlyXa OT €ro o0b&Ma M HarpeBaHUs WIN
OXJIAXKICHUSI.
IIpoBepka runoTe3bl TUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIIepaTyphl.
HaGnronenue u3MeHEeHUs BHYTpEHHEH SHEpruM Tella B pe3yibTaTe Teruionepenadyd U padoTbl
BHEIIHUX CHJIL.
HccnenoBanue siBieHMs TEII000MEHA IPU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOABI.
OnpeneneHre KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METaJNINYECKUM LIWINHIPOM.
Onpenenenue yaenbHON TEIMIIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca HCIIApeHus.
Ornpenenenrie OTHOCUTENBHON BJIaKHOCTH BO3yXa.
Onpenenenue yeabHON TEMIOTHI IIABJICHUS JIBJA.

Paznen 7. DiiekTpuuyeckre 1 MarHMTHbIE SIBJICHUS.

Onextpuzanus Ten. J[Ba poja 3JEKTpUYECKUX 3apsaoB. B3anmopelicTBre 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJICHUCTBHUSL 3apsSKEHHBIX TN OT BEITUYHUHBI
3apsAJI0B U PACCTOSHUS MEX]Y TEIaMH).

OnekTpuueckoe noisie. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsioB. DJIeMEHTapHbIM 3JeKTpuyeckuil 3apsn. CtpoeHue
atoMa. [IpoBOTHUKM U AUBIEKTPUKHU. 3aKOH COXPAHEHHUS IEKTPUUECKOTO 3aps/a.

DJIEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHUSA DSJIEKTpUYECKOro ToKa. VcTouHuku
MOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XMMUYECKOE, MArHUTHOE).
DIIEKTPUUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspkeHue. ConpoTHBIEHUE
IIPOBOAHMKA. YJENbHOE COIpPOTUBIECHHE BemecTBa. 3akoH Owma Uil ydacTka LENHu.
[locnenoBarenbHOE U NapauIeIbHOE COETMHEHUE POBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JIEKTPUUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna. DnekTpruueckue 1enu
Y OTPEeOUTENH IEKTPUUECKOM 3Hepruu B 6bITy. KopoTkoe 3aMbIkaHUe.

IlocrosiHHble MarHuTHL. B3auMozaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe MoOJe.
MarnuTtHOe nojie 3eMJIM U €ro 3HaYeHHe NI KU3HA Ha 3emiie. OnwiT Dpcrena. MarautHoe mosie
3JIEKTPUYECKOro TOKa. IIpuMeHeHne IeKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO TOJISt
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJBHUIATENIb IIOCTOSIHHONO TOKa. Mcrmonbp3oBaHue
JJIEKTPOABUraTeIed B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

OnbiTel  @apanes. SBiaeHue  snaekTpoMarHUTHOM — wHAYKuuu. [lpaBuno  Jlenma.
OnexTtporeHepatop. CrocoObl MONy4eHHS HJIEKTPHUUECKOW HHEPruu. ODIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa posa 31EKTpUYECKUX 3apsI0B U B3aUMOJCHCTBHUE 3apsyKEHHBIX TEII.
YCTpoiCTBO U IEMCTBUE SIIEKTPOCKOIA.

OnexTpocTaTHuecKas UHIYKIHS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsI0B.

IIpOBOHMKY U TUDIIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
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HcTounnky mocTOSTHHOTO TOKA.

JIefCTBHS SEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a3oBbIil pazps.

N3mepenue cuiibl TOKa aMIEPMETPOM.

H3mepenne 37eKTpuuecKoro HanpsKeHUS BOJTbTMETPOM.

Peocrat u Mara3uH COIPOTHUBIICHUM.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTHU Pa3eIeHHsI TIOJI0COB MarHUTA.
MopaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSIHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarauTHoe noJie ToKa. DIEKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS SJEKTPOMArHUTHON UHIYKITUH.

OnbiTel Papajes.

3aBUCHUMOCTD HaIpaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHHS.

Jlabopamopusie padomot u onvimel.
OnbIThI 110 HAOTIOECHUIO SNIEKTPU3ALUHU TeJ HHIYKIIUEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue neiicTBUS SIEKTPUIECKOTO OIS Ha IPOBOJAHUKU U TUDIICKTPUKH.
COopka u mpoBepKa padOTHI MEKTPHUUECKOH e MOCTOSIHHOTO TOKA.
H3mepenune u peryinpoBaHne CHITBI TOKA.
N3mepenue u perynupoBaHue HaMPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYHIETO YEpe3 PE3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa M HAMpPsHKEHUS Ha PE3UCTOPE.
OHI)ITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD SJICKTPHUYCCKOI0 COIIPOTUBIICHHUA IIPOBOAHHKA OT €I'0
JUTMHBI, TJIOMIAIN MTOTIEPEYHOr0 CEYCHHsI U MaTepuarna.
[IpoBepka mnpaBuna CIOXKEHHS HANPSHKEHUA TPU  IOCIEIOBATEIIBHOM COCIMHEHUU JIBYX
PE3UCTOPOB.
[IpoBepka mpaBuia ISt CUITBI TOKA TPH MapajuIeTbHOM COSTUHEHUN PE3UCTOPOB.
OnpeneneHue padOThI AIEKTPUYECKOTrO TOKA, UIYLIETO Yepe3 Pe3ucTop.
OmnpeneneHre MOITHOCTH AIEKTPHUYECKOTO TOKA, BBIZCIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 IAMIIOUKY, OT HAMPsHKEHUS Ha HEH.
Onpenenenue KI1J] narpeBarens.
HccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
I/IsyquHe MAardmMTHOI'O I10JIA IOCTOSAHHBIX MAarHuTOB IIPH UX O6’I)GJII/IHCHI/II/I " pasaciICHUN.
HccnenoBanue neCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI B3aUMOACHCTBHS KaTYyIIKA C TOKOM U MarHuTa
OT CHJIbI TOKA U HAlIPpABJICHUSA TOKA B KATYIIKC.
N3ydenue neiicTBUS MarHUTHOTO TI0JISI HA IPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue paboThl 3JIEKTPOIBUTATEIS.
Mamepenne KIIJ anekTpoaBuraTeabHONM YCTaHOBKH.
OIBITEL 110 HUCCIICAOBAHNIO SABJICHUSA BHGKTpOMaFHHTHOfI HHAYKIHUU: UCCICIOBAHUC U3MEHECHUN
3HAUEHUS U HANpaBICHUS] UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
Mexanudeckoe aBukeHue. MarepuanbHasi Touka. CucteMa orcuéra. OTHOCUTEIBHOCTh
MEXAHUYECKOTO JBHXKECHUSA. PaBHOMEpHOE MNpPSIMOJIMHEWHOE JBWXKEHHE. HepaBHOMEpHOE
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npsMoauHeiiHoe aBmkeHue. CpenHssi U MTHOBEHHas CKOPOCTb Tejla IpU HEPAaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHOycKopeHHOE MpsMONIMHEHOe ABMkeHne. CBoOogHOe majeHne. OmnbIThI
lanues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepuon u wacrora oOpamienus. JIuneitnas u
yriaoBas ckopocTu. LleHTpocTpeMHUTeNnbHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Hetorona. Tperuit 3akon HerotoHa. IlpuHiun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWia TPEHHS CKOJIBKEHUS, CUJIa TPEHUs
MOKOS1, APYTHE BUBI TPEHMUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOTO TATOTEHHA. YCKOPEHHE CBOOOIHOTO TaJCHHS.
Hemwxenue mmaner Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeBecoMmocTh U
MEepETPY3KH.

PaBHOBecue MaTepuanbHOM TOUKHA. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna
C 3aKpEIUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne umnynbca. MMmynbe cuiibl. 3aKOH COXpPAaHEHHsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckas pabota U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroctH, TpeHus. Csi3b
sHepruu U paboTel. lloTeHumanbHas SHEpPrus Teja, MOJHATOrO HAJ TOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas 3Heprus cxxarod npyxuHsl. Kunetnueckas sneprus. TeopeMa 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW IHEPTUH.

emoncmpayuu.

HabuntoieHne MexaHn4ecKoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MyTEH U TPAGKTOPHUI JIBHXKEHHSI OJJHOTO U TOTO € TeJla OTHOCUTEIBHO Pa3HBIX Tl
OTCYETa.

N3mepenne ckopocTy U yCKOPEHHUSI MPSMOIUHENHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUSI.

HabGmroienre ABM>XEHUS Tea M0 OKPYKHOCTH.

HabuntoieHne MexaHMUeCKHUX SBJICHUH, NPOUCXOASIINX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JABUKCHUU OTHOCUTEIILHO KaOMHETa (QU3HKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl Tejla U JIEHCTBYIOIEH Ha HETO CUJIBL.

HaGntoneHue paBeHCTBa CHII IPU B3aUMOZICHCTBUY Te.

N3meneHue Beca Tenia npu yCKOPEHHOM JBUKEHUU.

. Ilepenaya umiysbca npyu B3aMMOJENCTBUH TEIL.

. [Ipeobpa3oBanus SHEPTrUU NPU B3aUMOICHCTBUU TEJL.

. CoxpaHeHue uMIyJibca IpU HEYNPYTroM B3aUMOACHCTBUH.

. CoxpaHeHue UMIyIbca pu a0COJIIOTHO YIIPYTOM B3aUMOJECHCTBHH.

. HaGronenue peakTHBHOTO IBUXKESHUS.

. CoxpaHeHne MEXaHUYECKON YHEPrUu IPH CBOOOTHOM I1aJICHUH.

. CoxpaHeHue MEXaHUYECKOW PHEPIUU NP IBUKEHUU TE€JIa MO I€UCTBUEM IIPYKUHBI.

Jlabopamopusie padomot u onvimel.
KonctpynpoBanue Tpakrta [uisi pa3roHa U JaJIbHEHUILIEr0o paBHOMEPHOTO JABM)KCHUS IIapUKa WU
TEJIEIKKH.
Onpenenenne cpeaHeil CKOPOCTH CKONMBKEHHUS OpyCKa WU JBHKCHHS IIapUKa MO HAKIOHHOMN
IJIOCKOCTH.
OrnpezeneHre yCKOpeHUs Tejla Mpyu paBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOMW TJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MyTH OT BPEMEHHM IMPH PABHOYCKOPEHHOM JBM)XEHHU 0e€3
HAa4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3sl: €Civ MPU PaBHOYCKOPEHHOM JBHKEHHHM 0€3 HavyalbHOM CKOPOCTH IMYTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JTaBICHHUS.
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Onpenenenue ko3 PuiMeHTa TPEHUS CKOIBKEHHS.

Ornpenenennie )KECTKOCTH MPYKUHBI.

Onpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHH TeJa 1O TOPU30HTAIBHOU
TTOBEPXHOCTH.

Onpenenenrie pabOTHI CUITBI YIIPYTOCTH MPHU MOABEME TPy3a ¢ UCTIOIH30BAHUEM HEIOIBHKHOTO
Y TIOIBUKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUsI YHEPTUH.

Pa3zjnen 9. Mexanuveckne Koj1e0aHUs U BOJIHBI.

KonebarenpHoe aBmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAaHWM: MEpPUOJ, YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W MpYKUHHBIM MasTHUKHU. [IpeBpamieHue 5sHepruu mnpu
KoJe0aTeIbHOM JBUKCHUU.

3aryxatomue koseOanus. BeiHyxneHnple koneOanus. Pesonanc. MexaHn4eckrue BOJIHBI.
CaoiicTBa MexaHnnueckux BoJiH. [IposionbHBIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacripocTpaHeHus. MexaHndeckue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBIL.

3ByK. ' poMKOCTh 3ByKa M BBICOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yIbTpa3BYK.

emoncmpayuu.

Habnronenue xonebanuii Te moJ1 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Hab6monnenue xoneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenne BBIHYX/IEHHBIX KOJIeOaHHId U pe30HAHCA.
Pacrnipoctpanenue mpooabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HabGmtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
AKYyCTHYECKUH PE30HAHC.
Jlabopamopusie padomot u onvimel.
OmnpenerneHre 4acTOThl U Meproia KojaeOaHuil MaTeMaTHYeCKOro MasTHUKA.
OmnpeneneHre 4acTOTHI U MIEPHOA KOJIeOaHUH TIPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH MIEpHOAa KojeOaHUii MOIBEIICHHOT'O K HUTHU TPy3a OT IJTHUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tieproa KoJieOaHU MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a.
[TpoBepka HE3aBHUCHUMOCTH Mepro/ia KoebaHuil rpy3a, OABEIICHHOTO K HUTH, OT MacChl Ipys3a.
OnbBITEI, JEMOHCTPHUPYIOIIME 3aBHCHMOCThH IEpUOJIa KOJICOAHWH MPYKUHHOTO MAasSTHHKA OT
MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

Paznen 10. djieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOWMCTBA 3IEKTPOMATrHUTHBIX
BOJH. [lIkana 351eKTpOMarHuTHBIX BOJH. MCrob30BaHUE 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIe cBOliCTBa CBETA.

Jlabopamopuvie padomui u onvimel.

N3ydenue cBONCTB 3J€KTPOMAarHUTHBIX BOJIH C MOMOLIbI0 MOOUIBHOIO Tele(OoHa.

Pasnen 11. CBeToBbI€ sIBJICHHS.

JlyueBas moxenb cBera. Mcrtounuku cBera. lIpsiMonmHENHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3aKoH OTpake€HUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeTa. [1oiHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHHUSI B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox nydeir B nuH3ze. Omnrmueckas cucreMa (oToamnmapara, MHUKPOCKONA |
Teneckomna. I'a3 kak ontudeckas cuctema. binzopykocTs U JanbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHa. Clo’keHHE CIEKTPaIbHBIX IIBETOB.
Jucnepcus cera.

emoncmpayuu.
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. [lomyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

[IpsimonuHEHOE pacIpoCcTpaHEHHE CBETA.

OtpaxxeHue cBera.

[ony4yenue n300pa>keHHiA B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenne ceera.

OnTHueckuil CBETOBOI.

Xo tydeit B coOuparomei JuH3e.

Xoz Jydell B pacceuBarole JIMH3E.

[Tomy4yenue n300paskeHHUI ¢ ITOMOIIIBIO JTHH3.

[Mpunun neiictBus ¢oroanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
Mopens rinaza.

Paznoxenue 6emoro cBeTa B CHEKTP.

Jlabopamopusie pabomot u onvimol.
HccnenoBanue 3aBUCHMOCTH yIJia OTPaXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
N3yueHne xapakTepUCTHK H300paXeHUs TIPEAMETA B IFIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH yIJia MPENIOMIICHHS CBETOBOTO Jy4ya OT yIJia MaJeHusl Ha TPaHUILIe
«BO3IYX—CTEKIIO.
[Tonmyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIONIEH JIMH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.
OnbITHI 110 Pa3NIoKEHUIO OEIOro CBeTa B CIEKTP.
OMBITH IO BOCIIPUATHIO IIBETA PEAMETOB MPH WX HAOIIOJCHUH Yepe3 IIBETOBBIC (PHITBTPHI.

Paszpnen 12. KBanToBbI€ siBJICHHS.

OmnpiTel Pesepdopaa n mmanerapHas mozaens aroma. Moaens atoma bopa. Hcmyckanue u
norjoliieHue ceeta atomoM. KBaHTel. JInHeuaThie CIEKTPHI.

PamunoaktuBHOCTE. Anb(a, Oera- m ramma-m3nydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnass monens aromHoro siapa. M3orombl. PaaumoaktuBHble mnpeBpaieHus. Ilepuon
MoJTypacriaja aTOMHBIX SIJIep.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHsI 3apSJOBOTO0 U MacCOBOTO YHCEN. DHEPrus CBA3U
aTOMHBIX sjep. CBsi3p MacChl W SHEprud. Peakuuu CUHTE3a W JeleHus sgep. McrouyHuku
sHepruu ColiHIa U 3BE3I.

Snepnas sHepreTuka. JleMCcTBUSA paMOAKTUBHBIX U3JIYYEHHUI HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl H3ITy4eHHUS U TIOTIIOIICHHUS.
CreKTpsl pa3IMyHbIX Ta30B.
CrnexTp Bomopo/a.
Habmtonenue TpekoB B kamepe BuibcoHa.
Pabora cu€Tunka HOHM3UPYIOIINX U3ITYICHUH.
Peructpanus uznydeHusi mpupogHbIX MUHEPATIOB U IPOAYKTOB.
Jlabopamopusie padomot u onvimel.
HabGmtoieHre CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB H3ITYYCHHUS.
HccnenoBanue TpeKOB: M3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTOorpadusim).
W3mepenue paaroakTHBHOTO (QOHA.

IHoBTOpPHUTEIBLHO-00001IAKO U MOYJIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNb HpeAHAa3HaYeH s  CUCTeMaTH3aluud U
0000111eHUs] TPEIMETHOTO COACPKAHUS U OIBbITA 1eATEeIbHOCTH, MPUOOPETEHHOTO MIPU U3yUYECHUN
BCEro Kypca (pu3MKH, a Takke A MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 2K3aMEHY I10
(dbusuke 17151 00yJarOIIMXCsl, BRIOPABIIMX ATOT YICOHBIN MTPEAMET.

[lpy wW3yuyeHHUH [AaHHOTO MOXYJS PEATM3YIOTCS M CHCTEMATU3MPYIOTCS — BUJBI
NEeSTENbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yJabTaToOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydHas
IrPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIIEAOBAHUS SBICHUNH MNPUPOJABI U TEXHHKH,



OBIIAJICHUE YMEHHSIMH OOBSICHATh (PU3UYECKUE SBJICHHS, MPUMEHsS TOTyYeHHbIE 3HAHUS,
peuiaTh 3aJ1a41, B TOM YHCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIA XapaKTep JAHHOIO pa3Jielia peaiu3yeTcs 3a CYET TOro,
YTO 00y4aromrecs BBITOTHIIOT 3a/IaHMsI, B KOTOPBIX UM TPEIJIaraeTcs:

Ha OCHOBE MOJTYYECHHBIX 3HAHUH paclio3HaBaTh U HAYYHO OOBACHATH (PM3HUECKUE SBICHUS
B OKpY’Karolen NpupoAe U MOBCETHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHBIE METOJbI MCCIEAOBAHUSA (PU3NYCCKUX SBJICHH, B TOM YUCIE IS
MIPOBEPKHU TUIOTE3 U MOJYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSICHSIT, HaydHbIE OCHOBBI HamOOJee BaXKHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPaKTHYECKOr0 UCIOIb30BaHNS PA3JIMYHbIX UCTOYHUKOB SHEPIrUH HAa OCHOBE 3aKOHA
MPEBPAILECHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUJIOB SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

WN3yuyenne ¢u3uku Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI HampaBiIeHO Ha
TOCTKEHHE TUYHOCTHBIX, METANIPEIMETHBIX H MPEJIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynpraTe w3ydeHwss (PU3MKM HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHs Y
oOyuatomerocs OyayT coOpMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yAbTaThl B YACTHU:
1) mnaTpMoOTH4eCKOro BOCIIUTAHUS:
- TIPOSIBJICHWE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUCKOH (hm3myeckon
HaYKHU;
- IGHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB;
2) rpaskaIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:
- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHUU OOINECTBEHHO 3HAYMMBIX M ITHYCCKHX
po0JieM, CBA3aHHBIX C MTPAKTHYECKUM IMPUMEHEHUEM JOCTHKECHUN (DU3HKY;
- OCO3HAaHHE BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCIUTAHUS:
- BOCTIpUSITHE OICTETUYECKHX KAdecTB (U3NYECKON HayKu: €€ TapMOHHYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT0 MO3HAHUS:
- OCO3HaHUE IIEHHOCTH (PU3NIECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BHUTUS TEXHOJIOT U, BaKHEHIIICH COCTABISIONIEH KYIbTYPHI,
- pa3BUTHE HAYYHOM JTF0003HATENFHOCTH, HHTEpPECA K UCCIIEIOBATEIBCKOM e TEIbHOCTH;
5) popmupoBanus KyJbTYPbI 310POBbS M SMOLHMOHATBHOI0 0J1arONMOJTYYHs
- OCO3HaHHE IICHHOCTH 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BKHOCTH TIPaBHJI OE30MACHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ JJIEKTPUUECKUM U
TETUIOBBIM 00OPYJIOBAaHHEM B JOMAITHUX YCIOBUSX;
- c()OPMHPOBAHHOCTh HABBIKAa pe(IEKCHH, MPU3HAHME CBOETO IpaBa Ha OLIMOKY M TaKOTo e
IpaBa y Ipyroro 4eJoBeKa;
6) TPy10BOr0 BOCIMTAHUA:
- aKTMBHO€ Yy4YacTHE€ B DPEIIEHUMU NPAKTHUECKHUX 3a1ad (B paMKax CEeMbH, 00pa3zoBaTEIIbHOI
OpraHH3aIiy, TOpPoJIa, Kpasi) TEXHOJIOTHYECKON U COLMaTbHONW HANpPaBIEHHOCTH, TPEOYIOIUX B
TOM YHCJIC U GPU3HUYCCKUX 3HAHW;
- HHTEPEC K MPAKTUIECKOMY H3yUeHUIO podeccHii, CBI3aHHBIX C (PU3UKOM;
7) IKOJI0OrHYEeCKOr0 BOCIIMTAHUSA:
- OpHeHTalMs Ha NpUMEHEeHHe (U3MYEeCKUX 3HaHWM A pelleHdus 3aaad B obOsactu
OKPYKAIOIIeH CPeJbl, TUITAHUPOBAHMSI ITOCTYITKOB M OIEHKA MX BO3MOXHBIX TTOCJIEICTBUN ISt
OKpY’Karolien cpesl;
- OCO3HaHHE II100AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U ITyTel UX PelleHus;
8) aganTanuu K H3MEHSIIIUMCS YCJIOBUSIM COIMAIBLHOI ¥ MPUPOIHOIi cpelbl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU IPH BBIMOJHEHUN WCCIICIOBAHUN U MPOEKTOB (PU3NUECCKOM
HaIpPaBIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSIM JIPYTHX;
- TOBBIMIECHUE YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO JeATEITbHOCTH;
- TOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie GOPMYIHUPOBATH UJICH, TIOHSITHS,
TUMOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;
- 0CO3HaHHE 1e(PUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEHN B 00J1acTh (DU3UKH;
- IUTAHUPOBAHUE CBOCTO PA3BUTHUS B IPHOOPETEHUHU HOBBIX (DM3MUSCKHUX 3HAHUMH;
- CTpEMJICHHE aHAIIM3UPOBATHh M BBISIBIISITH B3AMMOCBSI3M MIPHUPOJIBI, OOIIECTBA M YIKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



- OIIEHKA CBOMX JICHCTBUH C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEITY, BOSMOKHBIX TJI00ATBHBIX
OCJIEACTBUI.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOGHHsS MporpaMMmbl IO (HU3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomerocss OyayT cGOpPMHpPOBaHBI MeTanpeAMeTHbIe pPe3yJabTaThl,
BKJIIOYAIONME TI03HABATENbHBIE YHHBEpPCAlbHbIE YueOHbIE JEHCTBUS, KOMMYHUKATHUBHBIC
YHHUBEpCaJbHbIE yUEOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS.

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUS

ba3oBble JlorHYecKue 1ecTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABJIMBaTh CYIIECTBEHHbIH NPU3HAK KIACCU(PHUKAIMK, OCHOBAHUSA JUId 0000LIECHUS U
CPAaBHEHHS,

BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B paccMaTpuBaeMbIX (akTax, HaHHBIX U
HaOJIIOJICHUAX, OTHOCSIIUXCS K (PU3NUYECKUM SIBICHUSM;

BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBA3M NPU M3YyYEHUH (PU3MUECKUX SBJICHUN U MPOIIECCOB,
JIENaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUEHHUH, BbIABUTATh
TUIIOTE3BI O B3aUMOCBS35X (PU3NYECKUX BEJIUYUH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHuss y4eOHOW (HU3MUecKoil 3amaun (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHMs, BHIOOp Hambosiee MOAXOJAIIETO ¢ y4ETOM CaMOCTOSITEIBHO
BbI/ICJIEHHBIX KPUTEPHUEB).

ba3oBble Hcciie10BaTeILCKUE NEHCTBUA!

HCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATENbCKUI MHCTPYMEHT IIO3HAHHS,

MPOBOAUTH [0 CAMOCTOSITENIbHO COCTAaBJIIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3NYECKU
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIe0BaHUE (PU3NUECKOTO SBICHUS;

OLICHMBAaThb Ha IMPUMEHMMOCTb U JIOCTOBEPHOCTh MH(OpMAIMIO, IOJYyYEHHYI0 B XOJe
WCCJIEeIOBAaHUS WK HKCIIEPUMEHTA;

CaMOCTOSATENIEHO (OPMYIMPOBATh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0ICHNs, OIIbITA, UCCIIE0OBAHUS;

MIPOrHO3UPOBaTh BO3MOXKHOE JalbHEMWIIee pa3BUTHE (U3UYECKUX TIPOLECCOB, a TaKke
BBIJIBUTATh TPEAMOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmaumneii:

MPUMEHSATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI U 3allpOChl IPU MOUCKE U 0TOOpe MH(pOpMaIuu
WIN JAHHBIX ¢ y4ETOM MPEATIOKEHHOM yueOHOH pu3nueckoil 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(DOPMALMIO Pa3INYHBIX BUIOB U
(dhopM TIpeicTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAaNIbHYIO  (OpMy TpeAcTaBiIeHHs HUHPOpMALUM U
WUTIOCTPUPOBATH peIlIaeMble 3aJlaui HECIOKHBIMU CXEMaMH, AUarpaMMaMH, WHOM rpaduxoi u
UX KOMOMHAIUSMH.

KomMmyHuKkaTnBHBIC yHUBepcaibHbIe yueOHbIe IeHCTBHUSA:

B XOJle OOCYXIeHHMs y4eOHOro MmaTepuaia, pe3yabTaToB JIAOOPATOPHBIX PabOT M IMPOEKTOB
3aJaBaTh BOMNPOCHI 10 CYIIECTBY OOCYXJIaeMOW TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIC Ha
pelIeHue 3a1a4n 1 MoaepKanue 01aroKenaTelIbHOCTH O0IIeHMS,

COIIOCTABJIATh CBOM CYXKIEHHUS C CYXICHUSAMH JpPYrUX Y4YacTHHUKOB IUaliora, oOHapyXHUBaTh
pasiau4ue U CXOACTBO MO3ULIMM;

BbIpaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;



NyOJIMYHO TPEACTABIATh PE3yAbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPHMEHTA,
UCCIIEZIOBAHUs, IIPOEKTA);

MOHMMAaTh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIMBUAYAJIbHONW pPalOOTHl MpHU
pelIeHNH KOHKPETHON (PU3NYECKOM POoOIeMbl;

IIPUHUMATH LEJIH COBMECTHOM IEATEIBHOCTH, OPraHU30BBIBATH ACUCTBUA IO €€ NOCTHKEHUIO:
pacmpenensiTh poyid, O0CYXIaTh TPOLECCHl M PE3YNbTaThl COBMECTHOW pabOThI, 0000IIATH
MHEHUS HECKOJIBKUX JIFOJIEH;

BBINOJIHATH CBOIO YacTh pabOThI, 1OCTUTas KAUECTBEHHOT'O pe3ysIbTaTa M0 CBOEMY HalpaBJICHUIO
1 KOOPAVHUPYS CBOU JEUCTBUA C APYTUMU YIEHAMU KOMAaH/IbI;

OLICHUBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMI MHPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(OpMYyJIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeI‘yJIﬂTHBHI)Ie YHUBEpPCAJIbHBbIC y‘leﬁl—lble JecTBUA

Camoopranu3anusi:

BBIABIISITH TNMPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX, TPEOYIOMIMX [JIsl pEIICHUs
(bu3nUecKUxX 3HaHUH;

OPHEHTUPOBATbCA B PANIMYHBIX MMOJAXOJAX MPHUHATUS PEIICHUH (MHAMBUIYaJIbHOE, NPHHATHE
peleHus B rpyIIie, IPUHATUE PEICHUH IPyNIoil);

CaMOCTOSTENIBHO COCTABIIATh AJITOPUTM pelIeHUs (pU3MUECKON 3aJaun WK MJIaHa UCCIEI0BAHUS
C y4yéTOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATh
IIpeIaraéMble BApUaHThI PELLICHUN;

JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPO/Ib, IMOIIMOHAIbHBIH HHTEJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeJuIaraTh IUIaH €€ U3MEHEHMS],

OOBSICHATH MPUYUHBI JOCTH)KEHUS (HEIOCTHKEHHUS) PE3yabTaTOB JAESTEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIIEZIOBAaHUS. WJIN IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CUTYaLHi,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyiIbTAaTa LENIH U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPyroro 4ejioBeKa B XOJ€ CIOpa MM JUCKYCCHM Ha Hay4dHYIO TEMY,
MIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

[IPU3HABATH CBOE MPaBO Ha OMIMOKY MpH pelieHNH (PU3NYECKHX 3a/ad WIM B YTBEP)KICHHUIX Ha
Hay4HBIC TEMBI U TAKOE JKE MPABO APYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOydeHus B 7 kjiacce MpeAMETHBIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUI:
UCIOJb30BaTh TMOHATHA: (U3NYECKHE M XMMHUYECKHE SBJICHHUS, HAOJIOJCHHE, SKCIEPHUMEHT,
MOJIeJb, TUIIOTE3a, €AUHULIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOe JIBHKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, NPSIMOJIMHENHOE), TPAaeKTOpHs, paBHOACHUCTBYyIOIIAs cuia, aedopmanus
(ynpyrasi, niuactudeckas), HSBECOMOCTb, COOOIIAIONIUECS COCY/IBI;
pa3nuuath sBieHUA (auddy3us, TemaoBoe [BIKEHHUE 4YaCTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE IBMKEHHME, MHEPLIMS, B3aUMOJCHCTBUE TeJ, paBHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHOM OCBIO BpAIECHMs, Nepeaada JaBICHUs TBEPABIMHU TEJIAMU, KUAKOCTIMU U
razamu, atMoc(epHoe AaBJIeHHE, IUIaBaHWE TeJ, MPEeBpPALICHUS MEXaHWYECKOW SHEPruu) I0



OIMCAaHUI0 HUX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX IJAaHHOE
(bu3nueckoe sIBICHUE;

pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (PU3NUECKUX SBICHUH B OKPYKAIOUIEM MHUpPE, B TOM
yuciae (U3NYecKue SBJICHHUS B NPUPOZE: MPUMEPHI JBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHUBOM IPUPOAE, NEUCTBUE CWIIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EpPHOro JaBJIeHUs Ha JKUBOW OpraHusM, IUIaBaHUE PbIO, pplYard B TEJE 4YeIOBEKa, MpU
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) PU3NYECKHUX SBIICHHIA;,

ONKCHIBATh M3yYEHHBIE CBOICTBAa Te€l M (U3WYECKHE SBJICHUS, HUCHONB3Ys (PU3NUECKUe
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSI CKOPOCTH,
CHJIa YIPYroCTH, CHJIa TSXKECTHU, BEC Tesa, CHla TPEHMs, AaBleHue (TBEPAOTO Tema, XKUIKOCTH,
rasa), BHITAJIKUBAIONIAsl CHJIA, MEXaHW4eckas paboTa, MOLIHOCTb, IJICYO CHJIBI, MOMEHT CHIIBI,
KOX(Q(QHUIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETHYECKas U MOTEHLUAIbHAs HHEPIus),
IpU OINUCAaHUM TPABMWIIBHO TPAKTOBaTh (DU3MYECKHH CMBICI HCIOJNb3YEMBbIX BEJIMYHMH, HX
0003HaueHMsI U €AMHULBI (GU3NYECKUX BEIMYMH, HAXOIUTHb (OPMYIbI, CBA3BIBAIOIINE JTAHHYIO
(U3NYECKyI0 BEIMYHHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPAPUKH M3yYCHHBIX 3aBHCHMOCTEH
(U3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOWCTBA TeJs, (U3MYECKHUE SIBICHUS M TIPOLIECCHl, HCIOJB3YS IpaBuUia
CJIO’KEHUS CHJI (BAOJIb OHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecus pblyara (0J0Ka), «30JI0TO€ MPaBHJIO» MEXAaHUKHU, 3aKOH COXPAaHEHUsI MEXaHUYECKON
SHEpruM, IMpH O3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTeMaTH4ECKOEe BBIPAKCHHUE;

OOBACHATh (U3NYECKUE SIBJICHMSI, NMPOLIECCHl M CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIBISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSACHEHHWE M3 1—2 JIOTMYECKHMX WHIaroB ¢ Omopod Ha 1—2 M3y4yeHHBIX CBOMCTBA
(bu3nYecKUX sIBICHUH, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemath pacuy€THble 3afaud B 1—2 AeicTBUA, HUCIONIB3Ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckre BETUYMHBI: Ha OCHOBE aHAM3a YCIOBHA 33/1aYMl 3allUCBHIBATh KPAaTKOE YCJIOBUE,
MOJICTABIIATh (PU3NYECKHUE BETHMUUHBI B (DOPMYJIBI U IIPOBOJIUTH PACUEThl, HAXOIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE Ui pELIeHUs 3aJad, OLIEHHWBAaTh pPEATMCTUYHOCTh IOJTYYEHHON
(u3n4YeCcKOol BETUYHHBI;

pacno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO PELINTh HpPU MOMOIIM (PU3HMUECKHX METO/OB, B
ONMCAaHUU HCCIIEOBAHMS BBIACIATH IPOBEPSIEMOE MPEAINONOKEHUE (TUIOTE3Y), pa3iaudarb U
HMHTEPIPETHUPOBATh MOITYYEHHBIH PE3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€ ONbITA, AEJaTh BbIBOJbI
II0 €0 Pe3yJIbTaTaM;

IIPOBOJIUTH OIBITHl MO HAOMIOACHHUIO (PU3MUECKUX SIBICHUM WM (U3NYECKUX CBOWCTB Tel:
(dbopMylIMpoBaTh NpPOBEPSIEMBbIE MPEIINOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEHAJIOKEHHOTO
000py0BaHus, 3aUCHIBATH XO/1 ONbITa U POPMYIUPOBATH BHIBOJIBI;

BBIMIOJIHATH IPSIMbIE WM3MEPEHMs pPACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTyphl C MCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3AHUS
pUOOPOB ¢ YUETOM 3aJaHHOH aOCOIIOTHOM MOTPEIHOCTH U3MEPEHNUH;

MIPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BEIWYMHBI OT JpYrod c
HCII0JIb30BAHUEM IIPSMBIX M3MEPEHUH (3aBUCUMOCTH IIyTM PABHOMEPHO JIBUIKYILIErOCs Tejaa OT
BPEMEHHU JIBWKCHMs TeJla, CUJIbl TPEHMs CKOJIBKEHUs OT Beca Telsla, KadecTBa 00pabOTKH
IIOBEPXHOCTEH TEJI U HE3aBUCHMOCTU CWJIbI TPEHMS OT ILIOLIAAU CONPUKOCHOBEHHS TEN, CUIIbI
YIPYrOCTH OT YJUIMHEHHs MPYKHUHBI, BBITAIKUBAIOIIEH CHIbI OT 00BbEMa MOrpyKEHHON 4YacTH
TeJla U OT IUIOTHOCTH JKUJAKOCTH, €€ HE3aBHCHMOCTU OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO MOTPYXEHO TeNO, YCJIOBHUH IUIaBaHUs TeJl, YCIOBHM paBHOBECHs pbluara u OJIIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOTO HCCIIEAOBaHUS, COOMPATh YCTAaHOBKY W BBIIIOJHSTH
U3MEpEHHus, clenyd MpeUIoKEHHOMY IIIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EHHOMH



3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BUJAE MPEUIOKEHHBIX TaOuuI M TrpadukoB, enaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIe0BaHUS;
MIPOBOJIUTH KOCBEHHBIC M3MEPEHHUsI (PU3MYECKHX BEIWYHH (IUIOTHOCTH BELIECTBA KHUIKOCTH U
TBEPAOrO TeNa, CUja TPEHUS CKOJIBKEHUS, JaBlIEHHE BO3AyXa, BBITAIKUBAIOUIAs CHIIA,
JIeMCTBYIONIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(D(MUIIUESHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeIys MPEeJIOKEHHONM HHCTPYKLMU: MPH BBINOJIHEHUHM H3MEpPEHUil coOupathb
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHNE UCKOMOW BEJIMYMHBI,
co0umoIaTh MpaBuiIa TEXHUKH OE€30MaCHOCTH IpHU paboTe ¢ J1a0opaTOpHBIM 000pYJOBAHUEM;
yKa3bIBaTh MPUHIUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, cCOOOLIAatOIIMecs COCYbl, OapoMeTp, phlyar, MOABMKHBIM U HETIOABHKHBIN OJIOK,
HaKJIOHHAsl MJI0CKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JACHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpoM Ha HX oOmnucaHus (B TOM 4YHCJE: MOJIIMIHUKYA, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKU TIpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (M3MYECKUX SBICHUH M HEoOXOoAuWMbIe (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOJIUTH MPUMEPHl (HAXOAUTh MH(OpPMAIMIO O MPHUMEpax) MPAaKTUYECKOrO HCMOIb30BaHUS
(u3MUeCKUX 3HAHUH B MIOBCETHEBHOM KU3HU JJIs 0oOecreueHus 6€30MacHOCTH Py 0OpaIIeHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXpAHEHHs 3J0pPOBbS M COOJIIOJEHUS HOPM
9KOJIOTMUYECKOI0 IIOBEJIEHUS B OKPY>KaIOILEN CpeLE;
OCYIIECTBIISITh OTOOP HMCTOYHUKOB MH(popmanuu B MHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MTOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U MYyTEM CpPaBHEHMS PA3IUUYHBIX
WCTOYHHUKOB BBIIETATh MH(OpMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WIIM MOXXET OBITh
HEJI0CTOBEPHO;
WCIIOJIb30BaTh IIPU BBINOJIHEHWU YUYEOHBIX 3aJaHUIl HAY4YHO-IOMYJSIPHYIO JIUTEpaTypy
(u3MUECKOro cojepkaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIaleTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWE IHCHMEHHBIE W YCTHBIE COOOIICHWST Ha OCHOBE 2-3
UCTOYHHUKOB MH(POpPMALUU (PU3UIECKOTO COAEPIKAaHUS, B TOM YHCIE IMyOJUYHO JeNaTh KpaTKue
COOOIlEHHSI O pe3yJabTaTaXx NPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, MpU STOM TPaMOTHO
UCIIOJIb30BAaTh W3YUYEHHBIN MOHATUIHBIN anmapaT Kypca (U3HMKH, COMPOBOXKIATH BBICTYIJICHHUE
MpEe3EHTalNEN;
MIPU BBIMTOJTHEHUH yYEOHBIX MPOEKTOB U UCCIEIOBAHUNA PaCIpeessiTh 00I3aHHOCTH B TPYIINE B
COOTBETCTBUHM C IIOCTABJICHHBIMHU 33aJa4aMHM, CJEIUTh 3a BBHIIOJHEHHWEM IIJlaHA JIEHCTBHIA,
aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B JE€ATEIbHOCTh TIPYIIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aUMOJICHCTBUE, YUUThIBAas MHEHUE OKPYXKAIOIIUX.

K konny oOyueHus B 8 kjiacce mpeaMeTHbIE pe3ysbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHUIA:
WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYI, TEIJIOBOE JBUKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHHSI BEIIECTBA, KpHUCTAUIMYECKWE M aMop(HbIe Tesla, HACBIILIEHHBIH |
HEHACBHIILEHHBI MNap, BIaXKHOCTh BO37yXa, TEMIEpaTypa, BHYTPEHHsS SHEpPrus, TEIUIOBOU
JIBUTATENb, DJEMEHTAPHBIM 3JEKTPUYECKUI 3apsis, 3JIEKTPUYECKOE II0Jie, TNPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUUECKUI TOK, MATHUTHOE IOJIE;
pasnuyath ABJIEHUS (TEIUIOBOE pacIIMpeHHe U C)KaTue, Terionepeaaya, TEIIOBOe paBHOBECHE,
CMauMBaHHE, KalWUISPHBIEC SBICHUSA, UCIIAapeHHEe, KOHACHCALUs, TUIABICHUE, KPUCTAJUIN3ALUS
(oTBepaeBaHME), KHIICHHE, TeIIonepeaada (TErIONpOBOAHOCTh, KOHBEKIUS, H3IIYUYCHHE),
JNEKTpU3alMsl TeJ, B3aUMOJCHCTBHE 3apsA]0B, JEHCTBUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEWCTBUE MArHUTHOTO TMOJS HA MPOBOJHUK C TOKOM,



AJIEKTPOMArHWTHasE MHYKIIKs) MO OMUCAHMIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3UYECKUX SBICHHA B OKpYXKAIOIIEM MHpE, B TOM
yucie GU3NYEeCKUe ABJICHHS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U KallWIISIPHBIC SBJICHUS B
MPUPOJIe, KPUCTAJUIBI B Mpupoje, nznydenue ConHIla, 3aMep3aHre BOJ0EMOB, MOPCKHE OpHU3HI,
o0pa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, 3JIEKTPUUYECKHE ABJICHHS B aTMoc(hepe, JIEKTPUIECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE ToJje 3eMid, Apeid MOJIOCOB, POJNb MAarHUTHOTO TOJIS IS
KHM3HM Ha 3emiie, MOJIIPHOE CUSTHUE, MPU 3TOM IEepEeBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOIMCTBA (TPU3HAKHN) (DPU3HUYECKUX SBICHUH;

ONUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHHS, HCHONb3YS (PHU3UUECKUe
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHsS HEPrus, KOJIUYECTBO TEIUIOTHI, YAEIbHAS TEINIOEMKOCTb
BEIIECTBA, YAENbHAs TEIUIOTAa IUIaBJICHUS, YylelbHAas TEIIoTa NapooOpa3oBaHMs, yIeNbHAs
TEIJIOTa CrOpPaHMs TOIUIMBA, KOA(QGUIMEHT MOJE3HOro JEeHCTBUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHAS BIAXHOCTh BO31yXa, DJEKTPUUECKMH 3apsl, CHJIa TOKa, D3JEKTPUUECKOe
HanpsDKeHHe, CONPOTUBJICHHE IPOBOJHUKA, YIEIbHOE CONPOTHBIEHUE BellecTBa, pabora U
MOIITHOCTh JIEKTPHUYECKOTO TOKA), TPU ONMHUCAHUH TMPABMIIBHO TPAKTOBATH (PU3MUECKUI CMBICI
HCIOJIb3yEeMBbIX BEJIMYUH, 0003HAYEHHUS M €AUHUILBI (PU3MUECKUX BEJINYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIWYUHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS W MPOLECCHI, HCMOJIb3ys] OCHOBHbBIE
II0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA, IPUHLIMII CYNEPIIO3ULIUN
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH OMa A ydyacTKa ILIelH,
3akoH J[xoyns—JIeHIla, 3aKOH COXpaHEHHs DSHEPruM, IpPU ITOM J1aBaTh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMAaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOICTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHTYyalUi
MIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISABIATh HNPUYMHHOCIEACTBEHHBIE CBS3M, CTPOMUTH
oO0BsicHeHue M3 1—2 JOrM4ecKuX HIaroB ¢ omopoil Ha 1-2 M3yueHHBIX CBOWCTBA (PU3MUECKHUX
SABJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud B 2—3 JAEMCTBUA, WUCIONIBb3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢u3nveckre BETUYMHBI: HA OCHOBE aHAM3a YCJOBUS 3a/1aydl 3alHUCHIBAaTh KPAaTKOE YCIOBHE,
BBIABIISAITH HEAOCTATOK JIAHHBIX JJI pEIIeHUs 3aJadyd, BBIOMpaThb 3aKOHBl U (HOPMYIIbI,
HEOoOXOoIMMbIe NIl €€ pelIeHUs, MPOBOJAUTh Pacu€Thl M CpPaBHUBATH IOJYyYEHHOE 3HAUYECHME
(u3nYeCcKOl BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIINTh MpU HOMOIIM (U3HUYECKUX METO/OB,
HCIIOJIb3YSl OIMCAHUE WCCIIEJOBaHMs, BBIICIATH IIPOBEPSEMOE INPEIIOIO0KEHUE, OLIEHUBATH
IIPaBUIBHOCTb MOPsAKA IPOBEJCHUS UCCIIEI0BaHMs, 1€TaTh BEIBOABI;

MIPOBOAUTH OMbBITHl MO HAOIIOACHUIO (PU3MUECKUX SBICHUM WIM (PU3HMUYECKUX CBOWCTB Tel
(KanwuIApHBIE SBICHHS, 3aBUCHUMOCTb JaBJICHHMA BO3/AyXa OT €ro o0bEMa, TeMIepaTypshl,
CKOpOCTH IIpollecca OCThIBAaHMS M HarpeBaHWs IpU H3IYyYEHUH OT LBEeTa H3JIydarolein
(moruomaromeil) MOBEPXHOCTH, CKOPOCTb HCHApPEHHs BOABl OT TEMIIEPATypbl >XMJIKOCTH U
IUIoIAA €€ IMOBEPXHOCTH, DJIEKTPU3ALMsA TEJI U B3aUMOJEHCTBHE IJIEKTPUUECKUX 3apsloB,
B3aUMOJEHCTBUE TIOCTOSHHBIX MAarHUTOB, BU3yaJM3allUsl MArHUTHBIX I0JE€M IOCTOSHHBIX
MarHuToB, JEHCTBHMsSI MAarHUTHOTO IOJII HA INPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (OPMYIMpPOBaTh  IpPOBEpsSEMbIe
IIPEIOIOKEHNS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO OO0OpYIOBaHUS, OMMCHIBATH XOJ
OmbITa U (POPMYITUPOBATH BHIBOJIBL;

BBINIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIaKHOCTH BO3JlyXa, CUJIbI TOKA,
HaIpsDKEHUs C MCIOJB30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JaTYMKOB (PU3NYECKUX BEJIUYMH,
CpaBHUBATh Pe3yJIbTAaThl U3MEPEHUH ¢ yUETOM 3aJaHHOM aOCOIIOTHONM MOTPEIIHOCTH;



MPOBOJUTH HCCIIEJOBAHNWE 3aBUCHUMOCTH OJHOW (U3WYECKOH BEJIMYMHBI OT JPYrol ¢
UCIOJIb30BAHUEM IMPSMBIX H3MEPEHUHl (3aBUCHUMOCTb COINPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOIAN MONEPEYHOI0 CEYEHUS U YIEIBbHOTO CONPOTUBIIEHHS BEIIECTBA MPOBOJHUKA,
CWJIBI TOKa, MAYLIErOo Yepe3 IPOBOAHHUK, OT HANPSDKCHHWsS Ha IPOBOJHUKE, HMCCIEIOBAaHUE
[IOCJIEIOBATEIbHOTO YU IApajuIeIbHOTO  COEAMHEHHMH  IPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeZIOBaHUE, COOMPaTh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIIeys NPEVIOKEHHOMY IIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOM 3aBHCHUMOCTH B BHUAE TaOMUI M TpaduKoB, AeiaTb
BBIBOJIbI 10 PE3YJIbTATaM UCCIIEIOBaHUS;
MIPOBOANTHh KOCBEHHbIE M3MEPEHMs (PU3MUYECKUX BEIUYMH (yAeJbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJAHMKA, pabOTa W MOIIHOCTh JIIEKTPUYECKOTO TOKA): IJIAHMPOBATH
U3MEpEeHHUs, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NMPEII0KEHHON MHCTPYKLUH, U
BBIUUCIIATH 3HAUEHNUE BEJIUMUNHBL,
co0uro1aTh MpaBUiIa TEXHUKU O€30MIaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyJOBAHUEM;
XapaKTepu30BaTh NPUHLMIBI JTEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpoM Ha MX ONHMCAaHMA (B TOM YHCJIE: CHUCTEMa OTOIUIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUETUYUK DJIEKTPUUECKOM SHEPrHH, 3JIEKTPOOCBETUTENIbHBIC
npuOOpHI, HarpeBaTeNIbHBIC SJIEKTPONPUOOPHI (MPUMEPHI), SJIEKTPUUYECKHE NPEIOXpPaHUTENH,
JIEKTPOMArHuT, 3JEKTPOJBUIATEIb ITOCTOSHHOIO TOKA), MCIOJIb3Ysl 3HAaHUS O CBOMCTBax
(U3NYECKUX SIBICHUHN U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE NMPUOOPHI MO CXeMaM H
CXEMaTHYHBbIM PHUCYHKaM (KMJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETp, TUIPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpaHMsl, dJEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JJIEKTPHUUECKHUX
Lened ¢ MOCIeN0BaTeNbHbBIM U APAJUICIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3inydas yCJIOBHbIE
0003HAUEHHSI HIIEMEHTOB JIEKTPUUYECKHX IIETICH;
IPUBOANUTE MPUMEpPHI (HAXOOUTh MH(OPMALMIO O MpUMEpPax) MPaKTHYECKOTo HCHOJIb30BAHUS
(u3MuecKUX 3HaHUI B MOBCEIHEBHOM XU3HU AJi oOecrieueHust 0e30MacHOCTH Ipy 00paIIieHnu ¢
npubopaMM U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUs 3/I0pOBbS M COOJIONEHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpee;
OCYIIECTBIISITh TMOMCK HH(pOpManuu (U3NYECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAHMM M IYyTéM CpaBHEHMS JONOJIHUTEIBHBIX MCTOYHMKOB BBIACIATH
nH(pOpMaIINIO, KOTOpas SBISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;
WCIOJb30BAaTh TIPU  BBIIOJHEHUM Y4YEOHBIX 33JaHUN HAYYHO-TIONMYISIPHYIO JIMTEPATypy
(Gu3n4ecKoro conep’kaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTH VHTepHer, BiaaeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHHs, 00001mas HHPOpMALIUIO
U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOTO COJEpKaHMsl, B TOM YHUCIIE MyOJUYHO MPEACTaBIATh
pe3yJbTaThl IPOEKTHOM WM HCCIEJOBATEIbCKON JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BATh W3YYEHHBIN MOHATUHHBIN ammapaTr Kypca (U3MKH, COINPOBOXKIATh BHICTYIJICHUE
Mpe3eHTalNEN;
MIPU BBITIOJTHEHUHN YYEOHBIX MPOEKTOB M UCCIENOBaHHUNA (PU3MUECKUX MPOLECCOB pacpeaesTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MTOCTABICHHBIMHU 3aJla4aMH, CJIIEAUTH 32 BBIIIOJIHEHUEM
IJlaHa JEWCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBaTb COOCTBEHHBIM BKJIAJ B
NEATENBHOCTh  TPYIIbI, BBICTPAaWBaTh KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, MPOSABIAA
TFOTOBHOCTb pa3peliaTh KOH(PIUKTHI.

K xonHuy oOyueHus B 9 kJjacce npeaMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:
HCII0JIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalIbHAs TOUKA, TPAEKTOPHsI, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBHDKCHUS, nedopmarus (ympyras, TJIacTUYECKas), TpEHHUE,
LIEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO



TBEP0E TEJO, LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KOoJIeOaHus! U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIIbHO30PKOCTh, CHEKTPhl MCITYCKAHUS U IMOIJIONICHUs, anbda, 6era- u
ramMma-Mu3J1ydeHus, U30TOIbL, SIIepHAst SHEPTeTHKA;

paznuyath  SABICHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JIBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBH)KEHUE, CBOOOJHOE IaJeHUE TeJ, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE BI)KEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHbIE KOJI€OAaHUs), PE30HAHC, BOJIHOBOE JBMIKEHHE,
OTpakKCHHE 3BYKA, MPSIMOJUHEIHOE pacHpOCTpaHEHUE, OTPaKEHHE M IPEIOMJICHHE CBETa,
[I0JJHOE€ BHYTPEHHEE OTPaKCHHE CBETa, pasjoXKeHHe OeJoro cBera B CHEKTP U CIOXKEHUE
CHEKTPAJIbHBIX IIBETOB, JAMCIIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHHE
JMHENYaTOro CHEeKTpa H3JIydyeHHs) IO ONHCAHMUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpY)KarolleM Mupe (B TOM
yuciae (QU3NUeCKue SIBICHUS B NPUPOAE: NPUIMBBI M OTJIUBEL, ABMKeHHE MiaaHeT CoJIHeYHOM
CUCTEMBI, PEAKTHUBHOE JIBUKEHHE >KMBBIX OPIaHM3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHHUE, CEMCMUYECKHe BOJIHBI, I[yHaMM, 3XO, LIBETa TeJ, ONTUYECKHE SIBICHUS B
npupojie, OHONOTHYEeCKOe JeHCTBHE BHIMMOTO, YIBTPA(PHOIETOBOIO M PEHTIC€HOBCKOTO
U3IYy4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydyd, pPaJUOAKTUBHOE
U3JIy4EHUE NPUPOJIHBIX MMHEPAJIOB, ICHCTBUE PAaJUOAKTUBHBIX H3IYyYEHUH Ha OpraHu3M
4esioBeKa), MPH 3TOM MEPEBOANUThH MIPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIICNATh CYIIECTBECHHbIE
CBOWCTBA (MTPU3HAKH) (PU3NIECKUX SIBIICHHIA;

ONMCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (UIUYECKUE SIBICHHS, HUCHONb3YS (PHU3UUECKUE
BEJIMYMHBI (CPEeIHASA U MTHOBEHHAs CKOPOCTh Tejla P HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
IepEMEILEHUE, IyThb, YIJOBas CKOpPOCTb, CWJAa TPEHMs, CUJIA YIPYrOCTH, CHUJIA TSAKECTH,
YCKOpEeHHEe CBOOOJHOrO MaJEeHUs, BEC Tela, MUMIYJIbC Tela, UMILYJIbC CHJIbl, MEXaHHUYECKas
paboTa M MOIIHOCTb, IOTEHLMAJIbHAS 3HEPIUsl Teja, MOJHATOTO HaJ IOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHASL SHEPrusl CKATOM NPYKUHBI, KHHETHYECKas HSHEprus, IMOoJHas MeXaHU4yecKas
SHEpPrus, NepUoj M 4YacToTa KoJieOaHWH, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpOCTh CBE€Ta, IOKa3aTedb NPEeJIOMIIEHHs CpeAbl), NMPU OMHUCAHUM MPaBUWIBHO TPaKTOBATh
(Gu3NYeCKuil CMBICT UCTIOJB3yEMBIX BEIMYMH, 0003HAUCHHS U €AMHUIBI (PU3HMUECKUX BEIMYHH,
HaXOAUTh (HOPMYIIbI, CBS3bIBAIOIIME AAHHYIO (PU3UUECKYIO BEJIMYMHY C APYIMMHU BEJIUYMHAMH,
CTPOUTH TPa(QHKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEITUYHH;

XapakTepu3oBaTh CBOMCTBAa Ted, (PU3MUYECKUE SBICHUS U MPOLECCHl, HCHOIb3Yys 3aKOH
COXPAHEHMS SHEPruu, 3aKOH BCEMHUPHOI'O TIATOTEHMSI, MPUHLMII CYNEPHO3ULUHN CHJI, TPUHIUI
oTHOcuTenbHOCTH ['anmnes, 3akoHel HpIOTOHA, 3aKOH COXpaHEHHs HMIIYJIbCA, 3AKOHBI
OTpaXKeHUs U NPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOIO M MACCOBOTO YHUCEN IMPHU
SJIEPHBIX PEAKUUSAX, IPU ATOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alUChIBATh €ro
MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATh (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYyallMi
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABISTH NMPUUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHe M3 2—3 JOTMYECKUX LIaroB C OMOpOil Ha 2—3 M3yyeHHBIX CBOWCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3a/1a4d (OMUPAIOIIEcs Ha CUCTEMY U3 2—3 ypaBHEHHII), UCIIOJIB3YsI 3aKOHBI
u (GopMylibl, CBsI3bIBatOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIIOBUS 3a]aud
3aMUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PpEUICHHs, NPOBOAUTH pacd€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOT0 3HaYCHHS (PU3MUECKON BEJIMUMHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpble MOXKHO PpEUINTh HpHU MOMOUIM (PU3MYECKHX METOOB,
HCIIOJIb3YSl OIMCAHUE WCCIIEOBaHMs, BBIICIATH IIPOBEPSEMOE MPEIIOJIO0KEHUE, OLIEHUBATH



NPaBUIBHOCTh TOPsIKA MPOBEACHUS HCCIIEAOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJUTH OMBITH MO0 HAOMIOJACHHIO (U3NYECKUX SBICHUNA WM (PU3HMUECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HblOTOHa, 3aKOHa COXpaHEHMsI HEPrUM, 3aBHUCHMOCTh IepUOJa
KosieOaHM PY>KUHHOTO MAasgTHUKA OT MACChI Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTB OT
aMIUTUTY/Ibl MaJIbIX KoJeOaHuil, MpsMOJIMHEHHOe pacIpOCTpaHEHUE CBETa, pasJIokKeHue OeIoro
CBETa B CHEKTP, U3yYEHUE CBONCTB M300pa’keHUs B IJIOCKOM 3epKajie U CBOHCTB M300pakeHUs
npeaMeTa B coOuparolieil JuH3e, HaOaroieHUe CIJIONIHBIX U JIMHEHUYaThIX CIEKTPOB U3JIyUSHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYyIOBaHUs, ONMCHIBATH X0
OIIbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBO/BI;

MPOBOJIUTH MPH HEOOXOIWMOCTH CEPHI0 NPSMBIX H3MEPEHHM, OIMpEeelsisi CpelHee 3HaueHHE
nu3MepsieMoil BennuuHbl ((POKyCHOE paccTosiHHE coOMparomiei JIMH3bI), 000CHOBBIBATH BBIOOP
crioco0a u3mMepeHust (M3MEPUTETHHOTO PUO0pa);

MIPOBOJIUTH HCCIICJOBAHUE 3aBUCHMOCTEH (PH3MUECKUX BEIMYUH C HCIOJIB30BAaHHEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBKEHHMU 0€3 HayaJlbHOU
CKOpOCTH, NeproAa KojeOaH!i MaTeMAaTHYECKOTO MAsITHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH yIJia
OTpaKEHHs CBETa OT yIJIa MaJeHUs M yIiia NpPeJIoOMIICHUS OT yrjia MaJeHus): IJIaHUPOBATh
UCCIIEZIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTaThl IOJy4E€HHOH
3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BUAE TaONMMIl M TpauKOB, JelaTh BBIBOJABI IO
pe3yibTaTaM MCCIel0BaHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUYECKUX BETMUMH (CPEAHss CKOPOCTh U YCKOPEHHUE Tea
[P PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHMs, *KECTKOCTb MPY)KUHBI,
KOX(QPHUIMEHT TPEHHUS CKOJBKEHHS, MEXaHW4decKas padoTa W MOIIHOCThb, YacTOTa W TEPHOM
KoJe0aHU MaTeMaTH4eCKOro U TMPYXKHHHOTO MAasTHUKOB, OINTHYECKas CHia coOuparouiei
JMH3BI, PAJWOAKTUBHBIA (OH): TUTAHUPOBATh HW3MEPEHUs, COOMpPATh SKCIEPUMEHTAIHHYIO
YCTAHOBKY U BBINOJHATH U3MEPEHMUS, CIIEYs MPEI0KEHHON HHCTPYKLUH, BHIYUCIISTh 3HAUCHUE
BEJIMYMHBI M aHAJU3UPOBATH IIOJyYCHHBIC PE3yAbTaThl C YYETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHUI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYAOBaHHUEM;
pa3nuyaTh OCHOBHBIC NPWU3HAKA HM3YYCHHBIX (DU3MYECKMX MOJEJCH: MaTepuanbHas TOYKa,
abCco0THO TBEPIOE TEJI0, TOUCUHBII UCTOYHHUK CBETA, JIyd, TOHKAs JIMH34, IUIAHEeTapHas MOJIEIb
aToMa, HyKJIOHHasi MOJIEJIb aTOMHOT'O 51/1pa;

XapaKTepu30BaTh NPHUHIMUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, AATYMKH IOJOKEHHS, PACCTOSHHUS U
YCKOPEHHUS, paKeTa, »53XOJOT, OYKH, TIePUCKOI, (OToanmapar, ONTHUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HaHHMA O CBOMCTBAaxX (U3NYECKHUX
SIBIICHUN ¥ HEOOXOANMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

UCTOJB30BATh CXEMBl W CXEMaTHYHbIE PHUCYHKM M3YyYCHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJOTMYECKUX MPOLECCOB MpPH pElIeHHH y4eOHO-
MPAaKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOCHUSI M300paKEHUI B TUNIOCKOM 3€pKajie U
cobuparouiei JMH3e;

MPUBONUTE TPUMEPHI (HAXOTUTh MH()OPMAIUIO O MpPUMEpPAxX) MPAKTHYECKOTO HCIOIH30BAHUS
(u3MUeCKUX 3HAHUH B MOBCEHEBHOM XKU3HU AJIs obecreueHusi 6€30MacHOCTH MpU 0OpaIIeHUU C
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHUs 310pOBbSI M COOJIONEHUS HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B OKPYKAIOLIEH cpere;

OCYILECTBIIATh MOUCK MH(OpManuu (pU3NYECKOro conepkaHus B MHTepHEeTe, caMOCTOSTEIbHO
(dbopMyIHpysl TMOMCKOBBIA 3ampoC, HAXOAWTh MYTH OIPENEICHUs JOCTOBEPHOCTH IOy4YCHHOMH
nHpOpMAaIMK Ha OCHOBE MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIBHBIX UCTOYHUKOB,;

UCIOJb30BaTh IMPU BBINOJHEHMM YYEOHBIX 3afaHUN HAYYHO-IIOMYJISIPHYIO JIMTEPATypy
(u3MYeCcKOro conep)kaHus, CIPaBOYHBIE MaTepualibl, pecypchl ceth VHTepHeTr, BiaaeTh



npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYIYIO;

cO31aBaThb COOCTBEHHBIE IHCHMEHHEBIE H YCTHBIC C006IJ_I€HI/I$I Ha OCHOBC I/IH(I)OpMaI_[I/II/I u3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUYECKOro coAep)kKaHus, MyOJIMYHO IpPEACTaBIATh pPE3yJbTaThl
HpOCKTHOﬁ 51041 HCCJICI[OBaTeJILCKOfI ACATCIBHOCTH, IIPpU 3TOM TI'PaMOTHO MCIIOJIbB30BATh
M3y4eHHbIN MOHATUIHBIN anmapaT U3y4aeMoro pasjena GU3UKU U CONPOBOXKIATh BHICTYIICHHUE
Mpe3eHTaluel ¢ yuéToM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM K 0 (uudposbie)
n/n NMpPOorpaMmMbl Bceero 06HTP OJIbHbIC pﬁaKanecm{e o0pa3oBaTeJibHbIE
padoThI padoThI pecypebi
Pa3nes 1. @usnka u eé pojib B IO3HAHNH OKPYKAKOLIEro MUpPa
1.1 dusuka - HayKa 0 IPUPOIE 2 Eubmiorexa HOK
' y pupoa https://m.edso0.ru/7f416194
but6mmoreka [JOK
12 Pu3HIECKHC BENUIMHEI 2 1 https://m.edso00.ru/7f416194
N but6mmoreka [IOK
1.3 EcrecTBeHHOHAaYy4HBI METO/ MO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHayaibHbIe CBEeHUS O CTPOEHUH BellecTBA
2.1 CTpoeHUeE BelIECTBA 1 bubnnorexa LIOK
: p m https://m.edso0.ru/7f416194
29 JIBr>KeHuE M B3aUMOJICMICTBHE YaCTHIL 2 1 bubnuorexa [JOK
' BEIIlCCTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 2 hitps://m.eds00.ru/7f416194
Uroro mo pazgery 5
Pa3nea 3. /IBu:xeHue U B3auMojieiicTBHE TeJl
bu6anoreka LIOK
3.1 Mexanmeckoe apmikenne 3 https://m.edso0.ru/7f416194
bubanoreka LIOK
3.2 Muepups, macca, nioTHoCTs 4 1 https://m.edso0.ru/7f416194
bubmmoreka [JOK
3.3 Crna. Buet cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

41 Jasnenue. Ilepenaya naBneHus TBEpABIMU 3 bu6nmuoreka [IOK
' TeJaMU, YKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 JlaBierue KukocTh > https://m.edsoo.ru/7f416194
bu6anoreka LIOK
4.3 ATmoceproe rasienme 6 https://m.edsoo0.ru/7f416194
4.4 JleficTBHE KUIKOCTHU U ra3a Ha MOTPYKEHHOE B 7 3 Bbubmmoreka [LIOK
' HHX TeJIO0 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora u MOIIHOCTDH. JHEprus
bubnunorexa LIOK
>1 Pabora u momsocTs, 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 | Tpocthic mexanmu3ME! ° . https://m.eds00.ru/7f416194
bubnaunorexa LIOK
53 | Mexanmieckas snepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIACC

KonuvecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m S— Beero KOﬁHTpOJ‘IBHbIe HpﬁalcaneCKne 06pA30BATETbHbIC
padoThI paéoThI pecype
Pa3pean 1. TensioBbIe IBJICHUSA
11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubsmorexa LIOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenosbie mpoecce! 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znea 2. DilekTpryeckrue 1 MArHUTHbIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsKEHHBIE Tella U 7 1 bubnmnoreka [IOK
' UX B3aMMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [IOK
2.2 [TocTosIHHBIN AIIEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 MarHuTHEIC SBICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nmuoreka [IOK
24 DTEKTPOMATHHTHA HEILYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 145



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 KUIACC

KonuvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m — Beero KOﬁHTpOJ‘lBHbIe HpﬁalcaneCKne 06PA30BATEBHBIE
paéoThI paéoThI pecype
Pa3pen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [IOK
12 BaanmopercTaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazjen 2. Mexanuveckne Kojie0aHUs U BOJHBI
bubmuorexa [IOK
2.1 Mexannueckue KoieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHn4decKkre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiIeKTPOMATHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMArHuTHOE MOJe U 6 2 bu6nunoreka [IOK
' 3JIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeToBbIE IBJICHUS
but6mmoreka [IOK
4.1 3aKOHbI paclpoCTPaHEHMsI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 PaznoxeHnue 6enoro cBeTa B CHEKTP 3 2 bubmorexa LIOK

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



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

Hroro no pazneny 15

Paznea S. KBanToBbIe SIBJICHUSA
bu6mmoreka [IOK

5.1 Hcnyckanue U MOTJIOLIEHUE CBETA aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK

52 (CTpoCHHE aTOMHOTO 1pa 6 L https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK

53 SlnepHble peakiun 7 1 https://m.edsoo.ru/7f41a4a6

Hroro mo pazaeny 17

Pa3nea 6. IloBTopnTe1bHO-00001Ia10 1M MOYJIb

6.1 [ToBTOpeHME 1 0000IIIEHNE COnCPIKAHUS 9 5 bu6mmoreka [IOK

' Kypca Gpu3uKu 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusuka, 8 kiacc/ [eppimkun A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODAy; Akmmoneproe obmiectBo «M3maarenscTBo «IIpocBenienne»

» ®usuka, 9 xknacc/ [epeimkua .M., I'yrauk E.M., UBanoB A.I., [letpoBa M. A.,
Axumonepnoe obmectBo «M3narensctBo «lIpocBenienne

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yuebHuk, 7 kiacc/ [lepsimkun .M., Banos A.11.,
Axtmonepnoe obmectBo «M3narensctBo «lIpocBenienne

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA
METOANYECKHE MaTepuasl U3 cetu IHTepHeT

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/
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