OcHoBHasi 00pa3oBaTe/ibHAsi IPOrpaMMa OCHOBHOI'0 0011ero 00pa3oBaHus
PABOYASA ITPOT'PAMMA YYEBHOI'O IPE/IMETA
«OU3UKA»

Ba3oBblii ypoBeHb
7-9 kaacc

MHOSACHUTEJIBHAS 3AIIUCKA

Jlannast pabouasi mporpamMma cocTaBjieHa Ha ocHOBe DenepanbHON pabodeil mporpaMmsl MO
(du3KMKe Ha YPOBHE OCHOBHOTO 00IIero obpa3oBanus, nmoarorosieHa Ha ocHoBe ®I'OC u OOII na
0a30BOM ypOBHE OCHOBHOI 00pa3zoBaTelbHON Mporpammbl, KoHnenmuu npenogaBaHusi GU3NKH B
P®, IIporpammbl Bocutanuss MAOY rumuazuu umenu A.ll.UexoBa ¢ yueTrom pacrpeneneHHbIX
Mo KjaccaM TMPOBEpSAEMbIX TpeOOBaHUN K pe3yinbTaram ocBoeHHs (OCHOBHOW 00pa3oBaTENbHOMN
nporpaMMbl MAOY rumuasuu umenu A.I1.Uexosa.

eaun n3yyenus: GpU3NKU:

e puoOpeTeHre UHTEpeca U CTpeMJICHHUS 00yUJaroInXCs K HAyYHOMY U3YYE€HUIO IPUPO/IBI,
Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEACTABICHUH O HAydHOM METOJe TMO3HaHUs u  (opMUpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa M3y4yeHUs OCHOB CTPOCHUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (PH3HKHY;

e (opMHUpOBaHHE TPEACTABICHUN O PONM (U3UKU [UIS PA3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE IIPEJACTaBICHUM O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHanbHON
NEeSITeNIbHOCTH, CBA3aHHOW C (PU3MKOHM, MOATOTOBKA K JajbHEiIIeMy OOy4eHHUIO B 3TOM
HaIpaBJICHUN.

JlocTukeHne STUX Leled mnporpaMmbl 1O (U3MKEe HAa YPOBHE OCHOBHOIO O0OIIEro
o0Opa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIOIINX 3a/4a4:

e TpuOOpeTeHHe 3HAHUH O TUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHMUYECKUX, TEIIJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpEeTeHHE YMEHUI OMHUCHIBATH U OOBSICHATH GU3NYECKUE SIBICHUS C UCIIOJIb30BAHUEM
MOJyYECHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUS NPOCTEHIIMX pAcUYETHBIX 334ad C HCIOJIb30BaHUEM
buznyuecKux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUH HaONIOAATh MPUPOHBIC SIBICHUS U BHITIOIHATH OMBITHI, JIAOOpAaTOPHBIE
paboOTBl M SKCIIEPUMEHTAILHBIE HCCIEAOBAHMS C HCIIOJIb30BAaHHEM HW3MEPUTEIBHBIX
MPUOOPOB;

e ocBocHHE MNpPUEMOB paboThl ¢ uHPopManueil (U3NYECKOTO COJEp)KaHus, BKIIOYas
WH(OPMAIIMUIO O COBPEMEHHBIX JIOCTIDKCHHUSAX (PU3WKH, aHAIM3 H KPUTHYECKOE
OllIeHHBaHUE UH(OPMAIUY;

® 3HAKOMCTBO cO cepamu MpohecCHOHATBLHOU NEATENbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU HA JTOCTIKEHUSIX (DU3UYECKON HAYKH.

Ha uzyuyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO 0O0ILEro 0Opa3oBaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 yaca B Heneo).

Jns  peanmzanuu  y4eOHOTO TpeAMeTa HCHONB3YIOTCA  ydeOHuku «Dusuxka  7»
U M. Iepvruurun, A.U.Hseanos uzoamenvcmeo «llpocsewenue», 2023 200 ; «Dusuka 8»
A.B.Ilepvruuxun  uzoamenvcmeo «Ikzameny, 2021 200 «Quzuxka 9»  A.B.Ilepviuxun
uzoamenvcmeo «xzamenn, 2021 200



Coneprkanue nporpaMMsl 1o (u3uKe HarpaplieHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOIIUXCS W OPraHU3alUI0 M3ydeHHs (U3UKU Ha NeATeIbHOCTHOW OCHOBe. B
nporpaMMme 1O (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeaMeTa B pealu3aluu
tpeboBannii ®PI'OC OOO K IUIAHUPYEeMBIM JMYHOCTHBIM M METAlpeIMETHBIM pe3ybTaTaM
00y4eHHUs, a TAK)Ke MEXIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHMUsl.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET paclpelelieHue y4eOHOro marepuana Mo rojam
oOydyenus (IO KiaccaM), TMpeylaraeT MNPUMEPHYIO IIOCIEOBATEIIbHOCTh HU3YyYEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHsI MPEIMETHOIO COAEP)KaHUS M yu€Te BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcsl.

®dusnka SABISETCS CHUCTEMOOOPa3yIOIUM JJIsl €CTeCTBEHHO-HAyYHBIX Y4eOHBIX IPEAMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB M SIBICHUH, M3Y4aeMbIX XHMHEH,
Ouosiorueit, actpoHomMue U (usnueckoil reorpadueld, BHOCUT BKJaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHpa, MNPEJOCTaBIsIeT HaubOosee sCHbIE O0pa3lbl NPUMEHEHHS HAydyHOTO METoJa
MIO3HAHUSA, TO €CTh CII0CO0a MOMYyYEHHsI JOCTOBEPHBIX 3HAaHUH O MUpE.

OnHa W3 THaBHBIX 3a1ad (U3NYECKOTO OOpa3oBaHHS B CTPYKType oOmero odpa3oBaHHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaromuXxcsl.

W3yuenne (¢u3ukun Ha 0a30BOM YpOBHE IpENIojaraeT OBJAJAECHUE CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHI €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTb:

® HAy4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICOBAHMS,;

® UHTEPIPETUPOBATh JAaHHbIE U UCIOJIb30BaTh HAyYHbIE JI0KA3aTEIbCTBA JJIS
MOJIy4€HHs BBIBOJIOB.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusnyeckre sABICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BeMUYUHBL. W3MmepeHue ¢Gu3nueckux BenuuuH. Dundeckue npUOOpHI.
[TorpemHocTe n3MepeHnit. MexayHapoaHas CUCTEMA €AVMHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKU H3y4yaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJ TO3HAaHWsA: HaONIOJeHWe, MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBWKCHHE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsiAcHeHHWe Habmogaemoro spieHus. OmnucaHue
($u3NYECKUX SBJIEHUH C IIOMOIBIO MOJETEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHUS.

2. dusunueckue NpUOOPHI M MpOLEAYypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U LU(POBBIM

npudopoMm.

Jlabopamopuwvie pabomot u onvimol.

Omnpenenenue HeHsbl JeJIeHUs MIKalbl K3MEPUTEIBLHOTO TPUOO0pA.
N3mepenne paccTOsTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MaJibIX TeJ.
N3mepenue temmeparypbl IMpU IOMOILIM JKUAKOCTHOTO TEPMOMETpa M JlaTUMKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHMs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA IIApHKa,
MYLIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4UeM OOJIbIle BHICOTA MTyCKa.

Pa3nes 2. [leppoHavyabHbIe CBeeHUS O CTPOEHHUH BellecTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIECTBA.

JBuxxenue uactun BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHMS YacTHUI[ C TEMIIEPaTypOu.
BpoynoBckoe nBmwkenue, muddysus. B3ammopeicTBre 4YacTHIl BEMISCTBA: TNPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOGHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTanmuyeckux) Teia. B3auMocCBs3b MeXy CBONCTBAMH BEUIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHN
BOJIBL.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABM)KECHUS.

2. Habmognenue nuddysuu.

3. HaOmroneHnue siBieHUH, OOBSICHSIOMMXCS NMPUTSHKEHUEM WM OTTAJIKMBAaHUEM YaCTHULL

BEILECTBA.

Jlabopamopnusie pabomsl u onvimol.

1. Ouenka tuameTpa aToMa METOJIOM PSAIOB (C UCTIONB30BaHUEM (GoTorpaduil).

2. OmbITHI IO HAOTIOACHHUIO TEIIJIOBOTO PACIITUPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CUI MOJIEKYJISPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:xenne u B3anMoeiicTBre TeJl.

Mexannueckoe aBukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBH>KeHHE. CKOpOCTb.
Cpenusist CKOpOCTh MPU HEPABHOMEPHOM JIBHKCHUH. Pacu€r myTu u BpeMeHU ABUKCHUSI.

Nk W=



SIBnenue uHepuuH. 3aKOH WHepuuHu. B3auMmoneiicTBue Ten Kak MpUYMHA W3MEHEHHUs
CKOpOCTH JBHXEHHS Tela. Macca kak Mepa umHepTHOCTH Tena. IlnotHocth BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHHUIIE 00BEMA BElLeCTBA.

Cuna kak XapakTepucTtuka B3aumojeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHHe TAroTeHus U cuia Tsokectd. Cuita
TSKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CiiojkeHue Cuil, HallpaBJIEHHBIX IO
oJHOMU mpsiMoii. PaBHozelcTByomas cui. Cuna TpeHus. TpeHne CKOJIbXEHUS U TPEHUE MOKOsL.
Tpenue B IpUpoAe U TEXHUKE.

Hemoncmpauuu.

Habumronenne MexaHn4eckoro IBUKEHUS Teja.
W3mepeHue cKopoCTH MPSIMOJIMHEHHOTO IBUKEHHUS.
Haburonenue siBieHust UHEPIUH.
HabmroneHne u3mMeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TEl.
CrnoxeHue cuil, HalPaBJIEHHBIX 110 OJJHOM MPSMOH.
Jlaﬁopamopnble padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBHMXKEHMs (IIapHKa B >KUJIKOCTH, MOJEIU
IEKTPUUECKOTO aBTOMOOWUJISL U TaK Jajee).
2. OmpeneneHue cpeiHed CKOPOCTU CKOJBbKEHHs Opycka WM IIapuKa M0 HAKJIOHHOU
IJIOCKOCTH.
Onpeznenenue IWIOTHOCTU TBEPAOIO Tea.
4. OmpITHl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHUs (aedopMarui) npy>KUHBI OT
HPUIO0KEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS! CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEN U I'a30B.

Hasnenue. CriocoObl yMEHbILICHUS U YBEIUYEHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBIIEHUS Ta3a oT 00béMa, Temrieparypsl. [lepenada naBieHns TBEPABIMU TEIAMHU, KUIAKOCTIMH
u razamu. 3akoH [lackans. [THeBMaTnyeckue MamiuHbl. 3aBUCUMOCTH JABJICHHS XKHJIKOCTH OT
ryounsl. ['mapocratmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHOU
obonouku 3emnu. OnbiT Toppuyermnu. M3mepenue arMocdepHOro JaBieHUs. 3aBHCHUMOCTb
aTMOC(EpHOTO JaBJICHHS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopbl ansi u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BrTankuparomas (apxuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomnaBanue.

Hemoncmpayuu.
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1. 3aBUCUMOCTBH JaBJIEHMS ra3a OT TEMIIEpaTyphl.

2. Ilepenaua naBieHUs KUIKOCTHIO U TA30M.

3. Coobmaroiuecs CoCybl.

4. T'mapaBnuyeckuit nmpecc.

5. TlposiBieHue nercTBHUS aTMOC(EPHOTO JaBICHUS.

6. 3aBUCHMMOCTb BBITAJKMUBAIOIIEH CHIBI OT OOBEMA NOTpYXKEHHOW YacTU Tena U
IJIOTHOCTU KUAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEH CHJIbI BECY BHITECHEHHOM XKUJKOCTH.

8. VYcinoBue 1UIaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Teja U KUIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1. HccnepoBaHue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOW B HKHUAKOCTh
4acTH Tena.



2. OmnpepneneHne BBITATKUBAKOIIECH CHJIbI, JCUCTBYIOIIEH Ha TENO, MOrPYyKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHUBAIOLIEH CHIIbI, JAECUCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, I€MOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUJIbI, IEUCTBYIOIIECH Ha
TEJO B JKHUJIKOCTH, OT 00bEMa MOrPYKEHHON B KUIKOCTh YaCTH TENa U OT IUIOTHOCTH
KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHUE JIOAKH M ONpEIeIcHUe €€

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTD. JHeprus.

Mexannyeckas padota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBmiio paBHOBECHS phIyara.
[IpumeneHue mpaBuia paBHOBeCHs pblyara K On0Ky. «3onoTtoe mpaBmio» mexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunermueckas u mnoreHuumanbHass sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUUYECKOW YHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU Teja IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HWccnenoBaHue ycaoBUIl paBHOBECHS pbluara.
N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. HM3yueHue 3aK0HA COXpaHEHUSI MEXaHUYECKON YHEPTHUU.
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8 KJIACC

Pa3gen 6. TenioBblie IBJICHUSA.

OcHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MoOjeKyJd. OmNbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH.

Mopnenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOTo COCTOSHUM BelecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUJIKOCTEH M TBEPIBIX TEII HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMaunBaHWE M KanWULIpHbIE sBIeHUsA. TeruioBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUKEHHUS YacTHLL.
Buyrpennsist sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBepleHue paboThl. Bupl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3IIyUYCHHUE.

KonuuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BeLIECTBA. TemIooOMEH M TEMJIOBOE
paBHOBecHue. YpaBHEHHE TEIUIoBoro OamaHca. IlnmaBneHue u oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YJAelbHas TemioTa IasieHus. llapooOpasoBanue u konaeHcauus. Hcmapenue.
Kunenue. YnaenbHas TemioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTyphl KHUIIEHUS OT
aTMoc(hepHOTro JaBJICHHS.

BuaxxnocTs Bo3yxa.

OHeprus TOIInBa. Y ieJbHasl TEIJI0Ta CTOPAHHUSL.

[Tpunuuner pabotel TemnoBbix asurareneid KIIJ[ TtemmoBoro nBurarens. TemnoBbie
JIBUTATENIH U 3aIUATA OKPYXKAOUIEH CPEbI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOLECCaXx.

Hemoncmpayuu.

1. HaGnrogenue 6pOyHOBCKOTO ABM)KECHUS.



Hab6monenue nuddysum.

HaGmronenue siBeHnii CMauyMBaHUs U KalTWUSIPHBIX SIBJICHUH.

Habmronenue TemnoBoro pacimupeHus Ted.

W3menenue naBieHus ra3a npu M3MEHEHUH 00bEMA U HAarPEBAHUH HIIA OXJIAXKICHUH.
[IpaBuna n3mepeHus TeMiepaTypsl.

Bunael renonepenayn.

OxnaxaeHue Ipu CoOBepUICHUH PabOThI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEeHME TEILUTOEMKOCTEN Pa3IMUYHBIX BEIIECTB.

11. HaGmroneHue KumeHus..

12. HabGnrogeHue mocTosiHCTBA TeMIIepaTyphl MIPH IIABJICHHH.

13. Monenu TemIoBbIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimol.

OnBITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.

OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnBITHI 10 HAOJIOICHUIO TEIIOBOTO PACIIUPEHIS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIPHUIIA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa
HarpeBaHus WIN OXJIAKICHUS.

[IpoBepka ruUMOTE3bl JUHEHHOW 3aBHCUMOCTH JUJIMHBI CTOJIOMKA SKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmoneHue M3MeHEHUs] BHYTPEHHEH SHEPruM Tejla B pe3yjbTaTe TeIUloNepeaadu u

paboThl BHEIIHHUX CHIL

8. MHccnenoBanue sIBICHUS TEIUIOOOMEHA TIPU CMEIIMBAHUH XOJIOTHOW U TOPSIYE BOJIBI.

9. Ompenenenue KOMUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE C

HarpeThiM METAUIMUYECKUM ITUIUHAPOM.

10. Onpenenenue yneabHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca uCapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIaQXKHOCTH BO3/1yXa.

Pa3jen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. [[Ba pona 3neKkTpudecKux 3apsaaoB. BzaumonencTBue 3apsKeHHbIX Te.
3akon Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSA 3apSXKEHHBIX TEJNT OT BEJTMYUHBI 3apsi/ioB U
PacCTOSTHUS MEXTy TEJIaMH).

Onektpuyeckoe mnosie. Hanpsok€HHOCTD anekTpudeckoro mnojis. [IpuHuum cyneprno3uiun
ANEKTPUYECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIeMEHTapHBIM 3iekTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U JUAIEKTPUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOrO 3apsija.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS DJJIEKTpUUECKOro Toka. VcTounukm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuima Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJIHMKA. YJIEbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma i ydacTka Ielu.
[locnenoBarenpHOE U NapajieIbHOE COEAMHEHUE POBOJHUKOB.

Pabota u MOLIHOCTD 3JI€KTpUUECKOro TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U IOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3ambikaHHe.

ITocrossHHbIE MarHuThl. B3auMopencTBUE IOCTOSHHBIX MAarHWTOB. MarHuTHOE MoOJIE.
MarunuTtHoe noJjie 3eMIId U €ro 3HaueHHue 1Jis1 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nose
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IMOCTOSHHOrO TokKa. Vcnonb3zoBaHue
AJIEKTPOJIBUTATEICH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.
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Onbitel  @apaned. SBieHwe  3neKTpoMarHUTHOM  uHAyKUuU. [lpaBuno Jlenua.
OnextporeHeparop. CrocoObl MONyYEHHs] AIEKTPUYECKOW HHEPrUd. OIIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
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DneKTpu3anys Tel.

JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpoiicTBO U IEHCTBHE IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUAIEKTPUKH.

MopenupoBaHUe CHIIOBBIX JTMHUHA 3JIEKTPUUYECKOTO TOJISL.

HcTouHMKH TOCTOSHHOTO TOKA.

JlelicTBUS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUH TOK B )KHIKOCTH.

. I"'a30BBbIi1 pazps.

. I3mepenue cuiibl ToKka aMInepMeTpoM.

. I3MepeHue 1eKTpUYeCcKOro HaMpsHKEHUs BOJIBTMETPOM.

. Peocrar u marazuH cOnpOTHBIICHUM.

. B3aumonelicTBre NOCTOSTHHBIX MarHUTOB.

. MogenupoBanrue HEBO3MOKHOCTHU PA3ICIICHHS TIOJIOCOB MarHUTA.
. MonienvpoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1oJie ToKa. DJIeKTPOMarHur.

. JlelicTBME€ MAarHMTHOTO MOJIS1 HA POBOJHUK C TOKOM.

. DJIEKTPOJBUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBeHUS 3J€KTPOMArHUTHONM MHYKITUH.

. OnbiTel Papajes.

. 3aBUCUMOCTb HaIPaBJIECHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHUSI.
. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomsl u onvimol.

AR el e

10.
11.
12.

13

16.

OnbITHI 10 HAOTIOEHUIO SJIEKTPU3ALUU TNl UHAYKLIHUEH U MPU CONMPUKOCHOBEHUU.
HccnenoBanue neicTBUs 3JIEKTPUUYECKOTO OIS HA IPOBOJAHUKY U JUDJIEKTPUKU.
COopka u mpoBepKa padOThI IEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepeHue u pery1upoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3UCTOpa U HAMPSHKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
MPOBOJHMKA OT €T0 JITMHBI, MIOIIAIN MTONIEPEYHOr0 CEYEHHS U MaTepHana.

[IpoBepka mpaBuia CHOXKEHUS HANPSHKEHUH IMpPU IOCIEA0BATEIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 11 CUIIbI TOKA MPU MapajIeIbHOM COEJUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HUTYIIEr0 Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIAaMIOUKy, OT HalpsHKEHUS
Ha HEH.

. Onpenenenne KII/] narpeBarens.
14.
15.

I/ICCHGZ[OBaHI/Ie MardmuTHOI'O B3aHMOZ[€I>'ICTBH$[ IIOCTOSHHBIX MarHuToOB.

M3yueHne MarHUTHOTO TIOJSl TOCTOSIHHBIX MArHMTOB TpPU HMX OOBEJAUHEHHH W
pa3aeneHu .

WccnenoBanue ACHCTBUS SJICKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. OHBITLI, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHUJIbL BSaHMOHeﬁCTBHH KaTyllKu ¢ TOKOM U
MarauTa OT CHJIbl TOKA U HAITPaBJICHUA TOKA B KATYIIKEC.

18. I/IBY‘IGHI/IG HeﬁCTBHH MAarauMTHOI'O I10JIA Ha ITPOBOJHHK C TOKOM.

19. OneITEl IO HCCICAOBAaHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ HHIAYKOWUH: HUCCIICAOBAHUC
W3MCHEHMI 3HAYCHHS U HaIllpaBJICHUA UHAYKIOHUOHHOT'O TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHHA. PaBHOMEpHOe mpsMONMHENHOE nBMKeHHE. HepaBHOMepHOE
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JIBUKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeitHoe aBmkeHue. CBoOonHoe nageHne. OnbIThl
lasmnes.

PaBHOMepHOe nBMXKEHUE 1O OKpyXHOCTU. [lepuon u yacrora oOpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropoii 3akon Hprotona. Tperuii 3akon Herorona. Ilpunnmn
CYNEPIIO3ULUH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUS, CUjla TPEHUs
MIOKOSI, IPYTUE BUJIbI TPEHMUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHMS. YCKOpEHHE CBOOOJHOIO IMaJCHUs.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmuueckas ckopocts. HeBecomocts u
NEPErpy3KH.

PaBHOBecue MaTepuaabHOU TOUYKH. AOCOMOTHO TBEPIOE Tenmo. PaBHOBecHe TBEPAOTO Tena
C 3aKpeIUIEHHON OChIO BpalleHus. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynbe tena. M3menenue mmmynbca. VMiynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Mexanudeckasi pabota U MOIIHOCTh. PaboTa cuil TSHKEeCTH, yHpyroctd, TpeHus. CBsi3zb
sHepruu u pabotbl. IloTeHuManbHas SHEPrusi Teja, MOAHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH.
[TorenunaneHas 3Heprus c:karou npykuHel. Knnernueckas sHeprus. TeopeMa 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

1. HabmroneHne MexaHMUYECKOTO JABM)KEHUS TeJla OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME IyT€W U TPAEKTOPHUM JBUKEHHSI OJHOIO M TOrO € TejJa OTHOCUTEIbHO

pa3HBIX TEJ OTCYETA.

3. HM3mepeHue CKOPOCTH U yCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O BUKECHUS.

5. HaOmoneHue BHXEHUS Tella 10 OKPYKHOCTH.

6. HalmroneHue MexaHMUECKUX SIBJICHUH, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»

npu € paBHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Te€lla OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOnronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUM TeEIL.

9. V3MmeHeHue Beca Tena pU YCKOPEHHOM JIBH)KEHUU.

10. Ilepenaua nmitynbca npu B3auMOJCHCTBUU TEJ.

11. IIpeoOpa3oBaHus S3HEPIUU IIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHue uMITyJIbca IIpyU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue uMIyJsbca npu abCONIOTHO YIIPYTroM B3aUMO/IEHCTBUU.

14. HabnroieHne peakTUBHOTO JABHKEHHUS.

15. CoxpaHeHrne MEXaHMYECKON YHEPTUU MPU CBOOOTHOM IMaJCHUH.



16. CoxpaHeHre MEXaHUYECKOM SHEPTUU IPU JBUKCHHUH TeNa MO/ JCHCTBHEM MPY>KUHBI.

Jlabopamopusie pabomsl u onvimol.

1. KonctpyupoBaHue TpakTa Ajisi pa3roHa U JalbHEHIIEr0o PaBHOMEPHOTO JBHKEHUS
HIApUKA WIH TEIEKKH.

2. OmpeneneHnue cpeaHEel CKOPOCTU CKOJNBbKEHHUS OpycKa WIM JBUKCHHS IIapUKa IO
HAKJIOHHOH IIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBUKEHHHM MO HAKIOHHOW
IJIOCKOCTH.

4. HWccnenoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JABIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TrHUIOTE3Bl: €CIAM MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3 HaualibHOU
CKOPOCTM IyTH OTHOCSTCS KaK psii HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIbl TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAJbHOI'O
JTaBJICHHUSL.

7. Omnpenenenne kKo3PPuUIIMEeHTa TPEHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBW)KEHMM Tella IO

TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOJB30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3nesn 9. Mexannueckue Koj1e0aHHUSI M BOJIHBI.

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTHUKU KOleOaHUM: MEpuoj, 4acToTa,
amImTyna. MareMatud4ecKuil W NpPYKMHHBIM  MasTHUKM. lIpeBpamieHue sHeprum npu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxaromue kojeOaHus. BeiHyxaenHsie koneOanus. Pezonanc. MexaHnyecKie BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [Ipo/ionbHbBIE U TONIepeuHble BOMHBI. JlJIMHA BOJTHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xone6anuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.

Habumronenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmronenue BeIHYXI€HHBIX KOJeOaHU U pe3oHaHca.

Pacrnipoctpanenue npooabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmonenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopnbte paodomot u onvimol.

1. Ompenenenue 4acTOTHI M MEPUOJIA KOJICOAHM MaTEMaTHIECKOTO MasiTHUKA.

2. Omnpezenenue 4acTOTHI U MEPUOJIA KOJICOaHHH MPYKUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IepHoja KoieOaHUM IMOJBELIEHHOTO K HUTU Ipy3a OT

JUTMHBI HUTH.

4. WccnemoBaHue 3aBHCHMOCTH TMEPHOAA KOJICOAHWH MPY)KMHHOTO MAasTHHKAa OT Macchl

rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOJa KOJICOAHHI Tpy3a, MOABEHICHHOTO K HUTH, OT

Macchl Tpy3a.

6. H3mepeHue yckopeHuUs: CBOOOIHOTO MaICHUS.

Pa3zpnen 10. DinekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana s1eKTpOMarHuTHBIX BOJIH. Mcronb30oBaHue 3JIEKTPOMAarHUTHBIX BOJH LIS COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupojaa ceera. CKkopocTs cBeTa. BoaHOBEBIE CBOCTBA CBETA.

*
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Hemoncmpauuu.

1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOICTBA CBETA.

Jlabopamopnusie pabomsl u onvimol.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MIOMOIIBI0 MOOUILHOTO TeIe(OoHa.

Pa3nes 11. CBeToBble siBJICHUS.

JlyueBas monenn cera. Vcrounuku cBera. [IpsMonuHeliHOe pacmpoCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cBera. 3akoH mperoMieHus cBeta. [loHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAaXXEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B muH3e. Onruueckas cucrema (oToamnmapara, MHKPOCKONA H
Teneckorna. ['a3 kak onTuueckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Clio)keHHEe CIIEKTPAIbHBIX I[BETOB.
Hucniepcus cera.

Hemoncmpauuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n300pakeHHi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Tpenomnenue cBeTa.

OnTu4eckuii CBETOBOI.

Xona nydeil B cobuparolieii TnH3e.

Xox Jiydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C MTOMOILBIO JTUH3.

[punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moxenb riaaza.

11. PaznosxeHne 6€70ro CBETa B CIEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopnusie pabomsl u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yIila OTPaKEHUsI CBETOBOIO Jy4a OT YIJia MajeHHs.
2. W3yuyeHue XapakTEpUCTUK N300paXEHUs MPEIMETA B IIJIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH YIJia TPEJIOMIICHHUS] CBETOBOTO Jy4a OT yrja MajeHus Ha
IPaHULIE «BO3LyX—CTEKIIO».

[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHICCKON CHIIBI COOMPAIOIICH JIMH3HI.
OMnBITHI 110 Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAONIOJAEHHUU 4Yepe3 LIBETOBBIC
(UITBTPBHIL.

Pa3nen 12. KBanroBble siBJ1eHHSs.

Omnsitel Pesepdopna u mnanerapuas mojaens aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTE. AJjbda-, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnas momens aromHoro siapa. M3oromsl. PaagnoaktuBHble mpeBpaimenus. Ilepuop
MoJTypacnaja aTOMHBIX siJiep.

SnepHble peakuny. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOIO YHMCEN. DHEPIUs CBA3U
aToMHbIX siep. Csi3b Macchl U SHepruu. Peakuum cuHTe3a W JeneHus sjaep. VcTouyHuku
sHeprun CoaHLa U 3BE3.

SAnepnas snepreruka. JleiicTBHs paAMOAaKTUBHBIX U3Ty4Y€HUN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4YeHHS U MOTJIOIICHUSI.

2. CnexTpsl pa3IMYHBIX Ta30B.

3. CnekTp Bomopoa.
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4. Habnronenue TpekoB B kamepe Bunbcona.

5. PaOota cué€Tunka HOHU3UPYIOLIUX U3Ty4YEHUH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopnusie pabomsl u onvimol.

1. HaGnrogeHue CIUIONIHBIX U TMHEHUYATHIX CIIEKTPOB U3TYYCHHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHUE HHEPIMM YacTHUIBI O TOPMO3HOMY HyTH (1O

dboTorpadusam).

3. H3mepeHue paamoakTUBHOTO (PoHa.

IHoBTOpPHUTEJIHbHO-0000 AN MOLYJIb.

[ToBTOPUTEIIEHO--0000MAIONUI  MOAYJAh TpPEJHA3HAYCH JUISI CHUCTEMATH3alluu |
0000111eHUsT TPEIMETHOTO COACPKAHUS U OIbITA IeATEeIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pU3UKH, a TaKKe JUIsl IOATOTOBKM K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMEHY IO
duznke st 00yJaroMXCsl, BBIOPABIINUX 3TOT YUeOHBIN MpeIMeT.

[Ipu uzydeHuu JTaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI IEATEITbHOCTH,
HAa OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTIKEHHE TMPEAMETHBIX U MEeTampeIMEeTHBIX
IUTAHUPYEMBIX PE3yJlIbTaTOB OO0y4eHHUs, (OPMHUPYETCS E€CTeCTBEHHOHAYYHAs TPaMOTHOCTB:
OCBOGHHE HAYYHBIX METOJIOB HCCICOBAHUS SIBICHUN MPUPOABI U TEXHUKH, OBJAJICHUE
YMECHHUSAMH OOBSACHATh (PU3NYCCKUE SIBIICHUS, IPUMCHSISI IOJyYEHHBIC 3HAHUS, PEIIaTh 3a1a49H, B
TOM YHCJI€ KaUEeCTBEHHBIC U YKCIIEPUMEHTAIbHbIE.

[IpyHIMNIMATIBHO IEATEIbHOCTHBIM XapaKTep AJAaHHOTO pa3jieria pealn3yeTcs 3a CUET TOoro,
4YTO 00yYaIoIUeCs BIMOIHIIOT 331aHHS, B KOTOPBIX UM MpEJiaraeTcs:

Ha OCHOBE TMOJTYYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHSTH (PU3UUECKUE SBICHUS
B OKpY’Karollel MpUpoie U OBCETHEBHOM KU3HH;

MCIIOJIH30BaTh HAYYHBIE METOJ/bl MCCIEIOBAHUA (U3UUECKUX SIBIICHUM, B TOM YHUCIE IS
MPOBEPKHU TUIIOTE3 U MOTYUCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXHBIX JOCTHXKEHHUA COBPEMEHHBIX TEXHOJIOTHIA,
HanpUMep, MPAKTUYECKOTO HCIOIb30BAaHUS PA3UYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE
3aKOHA MIPEBPAILCHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

I/I3yquI/Ie (1)H31/IKI/I Ha YPOBHC OCHOBHOI'O 06mero O6p830BaHI/I$[ HaIIlpaBJICHO Ha

JAOCTHIKCHHUEC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6paSOBaTeHBHBIX PEe3yJIbTATOB.

B peE3yIbTaTC HU3YUYCHUA (1)I/IBI/IKI/I Ha YPOBHEC OCHOBHOI'O 06mero O6p830BaHI/I$[ y

obOyuaromerocs OyayT chOpMUPOBAHBI CIEAYIOIMNE TUYHOCTHBIC PE3YJIHTATHl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

- MPOSIBJIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN (pU3NYECKOM
HAYyKU;

- IEHHOCTHOE OTHOUICHUE K JIOCTHKECHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacCTHUIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
npo0JieM, CBSI3aHHBIX C MIPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHHE BaXKHOCTH MOPAJIbHO--3TUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KayecTB (DM3NYECKON HAayKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 O3HAHUS:

- OCO3HaHUE LIEHHOCTH (PU3UYECKONW HAayKH KaK MOILHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAYKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JIF0OO03HATEIBHOCTH, MHTEPECca K HUCCIIEI0BATEIBCKOM eI TETbHOCTH;

5) popmupoBaHus KyJIbTYpPBbI 310POBbSI H SMOLMOHAJIBLHOIO 0JIArONOTYYHsI:

- OCO3HAHUE IICHHOCTH 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU ITpaBWJI 0€30I1aCHOT0 MOBE/ICHUS Ha TPAHCIIOPTE, HA 0POrax, ¢ 3JIEKTPUUECKUM U
TEIUIOBBIM 000pYI0OBaHUEM B IOMAIIIHUX YCJIOBHUSAX;

- chopMupOBaHHOCTH HaBBIKA PEQIICKCHHU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro
JKe TpaBa y Ipyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHMA:

- aKTMBHOE YYacTHE B PEUICHWH MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliyi, Topojaa, Kpas) TEXHOJOTMYECKOW U  COIMAbHON  HANpaBiICHHOCTH,
TpeOyIOIIKMX B TOM YHCIie U GU3NYECKUX 3HAHMIA;

- UHTEpeC K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuid, CBI3aHHBIX C (U3UKOM;

7) IKOJIOTrM4eCKOro BOCIIMTAHUS:

- OpHeHTalus Ha TpUMEHEHHWe (U3MYECKMX 3HAHUU Ui pemeHus 3aaad B 00JacTu
OKpY)KaroIIel cpeipl, TUIAHWPOBAHUS MOCTYNKOB U OIEHKUA UX BO3MOKHBIX MOCIEACTBHIA
JUTSL OKPY KAIOIIEH cpebl;

- OCO3HaHHE II00ATILHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIEM U MyTeH UX peIIeHHUS,

8) aganTanmu K M3MEHAIOIIMMCH YCJIOBUSIM COLMATIBHON U NPUPOIHOM Cpeabl:

- TOTpPeOHOCTh BO B3aMMOACWCTBUHM TIPU BBINOJHEHUH HCCICJOBAHUNH UM TPOCKTOB
(u3nYeCcKOi HallPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTD;

- TOTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWH, B TOM 4YHcIe (OPMYIHPOBATH WUJCH,
MOHSITHS, TUIIOTE3bI O GU3HYECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHUe IePUIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



® - [JJAHMPOBAaHHUE CBOETO PA3BUTHS B PUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHUIA;

¢ - CTPCMJICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOADI, O6III€CTB8, 1 5KOHOMUMKU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)H31/I‘-ICCKI/IX 3HaHI/If/'I;

® - OICHKAa CBOMX JCHCTBHH C y4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CpPEIy, BO3MOXHBIX
[J100aJIbHBIX TTOCIIEACTBUHA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTte oOCBOeHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomerocsi OyayT chOpMUPOBaHBI MeTampelIMeTHbIe pe3YJbTaThl,
BKJTIOYAIOIIME I103HABATEIbHBIC YHHUBEpPCAJIbHBIC Yy4YeOHBIE JCWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHBIE IEHCTBHS, PETYISITUBHBIC YHUBEPCATIbHBIE YIeOHbBIE ICHCTBHS.

Ilo3HaBaTe/bHBbIC YHHMBepCcAIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jornyeckue aelicTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAINU, OCHOBAHHUS Uil 0000IIeHHS
Y CPaBHCHHS;

BBISBJISTh 3aKOHOMEPHOCTH M MPOTUBOPEUMsS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (DU3NICCKUM SIBIICHUSM;

BBISBJISATh NPHUYMHHO--CJICJICTBEHHBIC CBSI3M NPU H3YyYCHHU (DU3MYECKUX SIBICHUU U
IPOLIECCOB, JeNiaTh BBIBOJBI C HCIOJB30BAHUEM JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYCHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3IX (PU3NYECKUX BEIUYNH;
CaMOCTOSITEIIFHO ~ BBIOMpATh Crocod pemeHus y4yeOHOW (U3MYECKOH 3amaun
(cpaBHEHHME HECKOJIBKAX BAapHaHTOB pEIICHUs, BHIOOp HamOosee MOAXOMISIIEro C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarelbcKue AeiicTBUSA:

HCII0JI30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;

MPOBOJIUTh IO CAMOCTOSITEJIBHO COCTAaBJICHHOMY IUIaHYy OIIBIT, HECIIOXHBIN
(bU3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PHU3UICCKOTO SIBIICHUS;
OLICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYCHHYIO B XOJI€
WCCIIEIOBAHUS NI SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (opMynupoBaTh 0000IIEHUS W  BBIBOABI IO  pe3ylbTaTaM
POBEIEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHHSI,

MPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TPETIOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmei:

IPUMEHSTh Pa3JIMYHbIE METOJbl, NHCTPYMEHThl M 3aIpOChl NpU IMOHUCKE U OTOOpE
UHGOPMALIMY WU ITAHHBIX C YYETOM IPEI0KEHHON yueOHOoM (pu3ndeckol 3a1a4u;
aHATM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETUPOBATh WH(POPMALUIO PA3TUIHBIX
BUJIOB U (pOpM IpeCTaBICHNUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO ()OpMYy IpeAcTaBiIeHUS HHPOpPMALUKU U
WIIIOCTPUPOBATh pelIaeMble 33a/a4d HECIOXKHBIMH CXEMaMH, JAuarpaMMaMiu, HHOU
rpauKor U UX KOMOMHAITUSMU.



KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUS:

B Xojae oOCyxJaeHus ydeOHOro MaTepualla, pe3yjbTaToB JIaOOpaTOpHBIX paboT U
IPOEKTOB 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOI TeMbl U BbICKA3bIBaTh UIEH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U MOAep KaHHe OJIaroxKeaaTeIbHOCTH OOIEHHS;
CONOCTABJIATh CBOM CYKIEHUS C CYXICHMSAMM JPYrMX YYacCTHHUKOB JHUAJOra,
0OHapyXUBaTh pa3Inyle U CXOJCTBO MO3ULUI;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  pe3yJabTaTbl  BBIIOJHEHHOTO  (U3MYECKOTO  OIBbITa
(9KCIIEpuMEHTa, UCCIIEI0OBaHMS, IPOEKTA);

NOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHI
IIPY PEHICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

IPUHUMATh LEIHM COBMECTHOM [1€ATENbHOCTH, OPIraHMW30BbIBAaTh JEUCTBHUS MO €€
JOCTH>KEHUIO: PACHPENEIIATh POJIH, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUSA C IPYTUMH 4JI€HAMH KOMAaH/[Ibl;
OLICHMBATh KA4yeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOATENIbHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JecTBUA

Camoopranuszanms:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYalUsX, TPEOYIOMUX sl PELICHUS
buznyeCKuX 3HAHMUIA;

OpUEHTUPOBATLCS B Pa3IMYHBIX MOJAXOAAaX MNPUHATUS PpEHIeHUH (MHIMBUIYaJIbHOE,
NPUHSTHE PELICHUs B TPYIINEe, IPUHATHE PEIICHUN TPYIIoit);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelieHus: (U3MYECKON 3aJaydl Wid IUlaHa
UCCIIEIOBAHUS C Y4ETOM HUMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MPEAJIaracéMble BApUAHThI PELICHUN;

Jenath BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬁMOKOHTpOJIb, IMOLMOHAJbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMM U IIPEUIarath Ij1aH €€ NU3MEHEHMS;

OOBSICHATh HPUYMHBI JIOCTHXKEHUS (HEIOCTUIKEHHUs) pe3yJbTaToB JesTeIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (hU3HUecKoro
UCCIIEIOBaHMUsI WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH Ce0s1 HA MECTO APYIroro 4eJoBeKa B XOJ€ CIOpa MM AUCKYCCHH HAa HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIoro;

NpU3HABAaTh CBOE MPaBO Ha OIMMOKY MNpH pEUIeHHH (GU3NYECKUX 3a1ad WIH B
YTBEPKICHUSIX Ha HAy4YHBIE TEMBI U TAKOE K€ IPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATDI

K konny oOyuenus B 7 kjacce NpeiAMETHbIE pPe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS] YMEHUI:

UCIIOJIb30BaTh MOHATHS: (U3MYECKHEe U XUMHUYECKUE SBJICHMS, HaOII0JCHUE,
9KCHEPUMEHT, MOJelb, TUIIOTEe3a, eIUHHUIBI (PU3NUECKUX BEIMYUH, aTOM, MOJEKYyIa,
arperaTHbIC COCTOSIHUS BeIlleCTBa (TBEPIOE, KHJKOE, ra3000pa3zHoOe), MEXaHMUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  MPSIMOJUHEHHOE),  TpaeKTopusl,
paBHOJEHCTBYIOmAsA cuia, Aedopmarus (ympyras, IUIacTUYecKas), HEBECOMOCTD,
COOOLIAIOIIUECS COCY/IbI;

pasnuyats siBiieHus (nuddys3us, TemIoBoe ABMKEHHE YAaCTHII BEIECTBA, pAaBHOMEPHOE
JBUKCHHNE, HEPAaBHOMEPHOE JIBM)KEHUE, WHEPLHUSA, B3aUMOJECHCTBUE TENI, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpalllcHUs, IIepeaaya AaBJICHNs TBEPABIMU TEIAMU,
KUAKOCTAMM U Tra3aMu, aTMocepHOe JaBleHUE, IUIaBaHWE TeJ, NPEeBpallCHUs
MEXAaHUYECKOM dHEPIuMn) M0 ONMMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh [IPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJIECHUN B OKPYKAIOIIEM MHpPE, B
TOM 4yMcie (u3nyeckue sBICHHUS B IMPHUPOJE: MPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOM NIPUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOTro MaBIICHHsI HA XKMBOM OpPraHU3M, IUIAaBaHHE PBHIO,
pblYary B Teje 4YeloBeKa, IIPU 3TOM IEepeBOJUTh IMPAKTUYECKYIO 3a/aduy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUN;

OIKCBIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (U3NUYECKUE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyThb, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CUjla TPEHUs, JaBIICHUE
(TBEpmOTO TeENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CHJIA, MEXaHHYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QHUIMEHT IOJIE3HOTO JeHCTBHUS
MEXaHU3MOB, KMHETHUYECKass M MOTCHLHUAIbHAs 3HEPrusi), IpU ONHMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI1 CMBICIT UCIIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €AMHULIBI
(GU3NIECKUX BEIUYMH, HAXOMUTH (POPMYIBI, CBS3BIBAIOIINE ITAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpapUKU HM3YUYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKuX BEIUYMH;

XapaKTepu3oBaTb CBOHCTBAa Tejd, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOJIb3Ys
IpaBUia CIOXKEHUs CUJl (BAOJb OHOM mpsMoil), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, NpaBUIIO paBHOBECHS pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpaHEHHMs MEXAHMYECKOH SHepruu, Ipd OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKUE SIBICHUS, IPOLECChl M CBOWMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallul MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-
-CIIC/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX ILIAroB C OMOpPOH Ha
1-2 uW3ydYeHHBIX CBOWCTBA (U3MYECKUX SBICHUH, (U3MUECKUX 3aKOoHA WK
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amadud B 1-2 nEHCTBHS, HCHONB3YyS 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBUSA 3aJadu
3alUCBIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3MUYECKHE BEJIWYMHBI B (OPMYJNbI U



IPOBOJIUTH PACUYEThl, HAXOAUTh CIIPABOYHbIC JIaHHBIC, HEOOXOAMMBIEC Ui pPELICHUs
3a/1a4, OLICHUBATh PEAIUCTUYHOCTD NOJYy4YEHHOU (PU3NUECKON BEIUYUHBL,
pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO pELIUTh MpPU IMOMOIIM (PU3HUECKUX
METO/OB, B OIIMCAaHWM MCCIIENOBAHUS BBIICIATH IIPOBEPSIEMOE IIPEAINOIOKEHHE
(runotesy), pas3ivyaTb U HHTEPIPETHPOBATH IOJYYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKHM B XOJI€ OIIBITA, JI€1aTh BBIBOJBI [10 €T0 PE3yJIbTaTaM;

IPOBOJUTH ONBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBOWCTB
TeJ:  (OPMYJIHUPOBATH IPOBEPsieMble MPENON0KEHUs, COOUpPAaTh YCTAaHOBKY U3
NPEI0KEHHOTO 000PYA0BAHUS, 3aIUCHIBATH XO/I ONBITa U (JOPMYINPOBATH BHIBOJIBL,
BBINOJIHATH NPSMBbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CUIIbI U
TEMIEPATypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3alUCHIBATH
MOKAa3aHusI TPUOOPOB C YUIETOM 3aJaHHON aOCOIFOTHOM TIOTPEITHOCTH U3MEPCHHIA,
MIPOBOJIUTH MCCJIEIOBAHUE 3aBUCHUMOCTUA OJHOU (DPU3UYECKON BEIMYUHBI OT JPYroM ¢
MCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYIIETOCs
Tena OT BPEMEHU JIBUKEHUS TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHUS TEJI, CUIIBI YIIPYTOCTU OT YIJIMHEHHUs IPYKUHBI, BBITAIKUBAIOIIECH
CHIIBI OT O00BbEMa TOTrPYKEHHOW YacTH Tella M OT IUIOTHOCTH JKHIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Tejla, OT INIyOWHBI, HA KOTOPYIO MOIPYKEHO TeJo,
yCIOBUH IJaBaHUs TeJd, YCJIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO WCCIENOBaHMs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MEpEHUs, cleaysl MPeJIoKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE IPEUIOKEHHBIX TaOauL M IpagHKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3NyecKkux BeIMUYUH (IJIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CHWJIA TPEHHUsS CKOJBXKEHHA, JAABICHUE BO3AYyXa,
BBITAIKMBAIONIAs CHJIA, JEHUCTBYIOIIAs Ha MOIPYXKEHHOE B KUIKOCTh TEJO,
KOO QHUIMEHT TONE3HOTO JCHCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYS IMPEIIOKEHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHHUH cOOMPATh SIKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEIIMUUHBI,

coOuoaTh IpaBWja TEXHUKM 0€30MacHOCTH Mpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHUUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OapOMETp, phlyar, MOJABHKHBIM U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha UX OMMCAaHHUA (B TOM 4MCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THMAPABIMYECKUM IIPECC, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HaHMUA O CBOMCTBAaX (PM3UYECKUX SBICHUH U HEOOXOAUMBIE
(u3nyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGQOpMALMIO O MpUMEpax) MPAKTUYECKOTIO
UCTIOJIB30BaHUSl (PU3MUECKUX 3HAHMA B TIOBCEAHEBHOW KHM3HH Ui OOECIeYCHUs
0e30MacHOCT IpU OOpalleHMH ¢ HOpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3JI0pOBbsi M COONIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYy>Karouleu cpene;



OCYIIECTBIISATh OTOOp HMCTOYHHMKOB HH(popmarmuu B VHTepHETE B COOTBETCTBHH C
3a/laHHBbIM TIOUCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U IIyTEM CPABHEHHUS
pa3JIMYHBIX UCTOYHHUKOB BBIJEIATH HH(POPMALIMIO, KOTOpast SIBJISETCS IPOTHBOPEUUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIIOJIHEHNH YYEOHBIX 3aJaHUI HayYHO--IIONYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEpXKaHUs, CIPABOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJIAJETh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMH U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHbIC U YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gpu3nyeckoro coiepkanus, B TOM 4yHcie MyOIUYHO /enaTh
KpaTKhe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB WM YU4E€OHBIX HCCICIOBAHUMN, IPU STOM
IpaMOTHO HCHOJb30BAaTh HM3YYCHHBIH MOHATUHHBIA ammapar Kypca (Qu3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEMH;

IPY BBITOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAHUI pacrpeneisiTb 00I3aHHOCTH B
IpyIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIIaHA
NecTBUM, aJeKBaTHO OLCHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb IPYIIIHI,
BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K konny oOyuenus B 8 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYUAIOLINXCS YMEHUH:

WCIIOJIb30BaTh MOHATHUSA: Macca W pa3sMepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUEe U aMOp(HBIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIN Map, BIaKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBINA JIEKTPUUECKUN 3apsll, SJIEKTPHUIECKOE
10JI€, MPOBOJIHUKH U TUAJICKTPUKH, IOCTOSIHHBIN JNIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuMBaHWE, KalWUISIPHbIE SBICHUSA, HWCIApeHUEe, KOHJACHCAlUs,
IJIaBJICHUE, KpUCTaJUIN3alUs (oTBepaeBaHue), KHUIICHUE, Terjonepeaya
(TemIONpPOBOAHOCTh, KOHBEKIUS, W3Iy4yeHHUE), DJIEKTPU3alUs Tell, B3aUMOJCHCTBUE
3apsAa0B, ACHUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAs
UHAYKIHS) TIO0 ONHCAHUIO WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JAaHHOE PU3NICCKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBJICHHUI B OKPY’KAIOIIEM MUPE, B
TOM 4HClIe (QU3NUECKHE SBJICHUS B MPUPOJC: TMOBEPXHOCTHOE HATSDKCHHE U
KaMWUISIpHBIE SIBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupone, uzinydenue ConHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHeEra,
JNIEKTPUYECKUE SBIIEHUS B aTMocdepe, JIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE Mosie 3emid, Apeiid MOICOB, POJb MAarHUTHOTO MOJS IS KU3HM Ha
3emiie, TIOJISIPHOE CHUSIHHE, MPU ATOM IIEPEBOJUTH MPAKTUICCKYIO 33a7a4y B Y4COHYIO,
BBIJICTISITH CYIIECTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PH3UYECKUX SBIICHHUM,

OIHCHIBATh U3YUCHHBIC CBOMCTBA TEN U (U3UUYCCKUE SIBJIICHUS, HCIIONB3Ys (PU3HUECKUC
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNbHas
TEIJIOEMKOCTh  BELIECTBA, YJE€lbHAs TEIUIOTAa IUIABJICHUS, YZAE/IbHAas TeIioTa
napooOpa3oBaHMs, yIENbHAs TEIUIOTa CTOPaHMs TOIUIMBA, KOA(PQPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3YyXa, JJEKTPUUYECKUN
3apsil, CUJla TOKa, OJJIEKTPUYECKOE HANpsHKEHUE, CONPOTUBJICHUE ITPOBOJIHUKA,



yJlelIbHOE COIPOTHUBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUYECKOTO TOKa), IpU
ONHCAaHUM TPABUIBHO TPAKTOBATH (U3UYECKUNA CMBICI HCHOJIB3yEMBIX BEINYHH,
0003HAYCHHS M €IUHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (DOPMYJIIbI, CBS3BIBAIOIINE
JAaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYITMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3y4YEHHBIX 3aBUCUMOCTEH (DPU3UUYECKUX BEIINYMH;

XapaKTepu3oBaTh CBOHCTBAa Tejd, (PU3MUECKUE SBJIECHUS U INPOLECCHl, HCHOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUUECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHLIMII CYTIEPIIO3ULIUH TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUsI 3aps/a,
3akoH OMma Juis ydacTka Lienu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEHUs! 3HEpPIUH,
Opd 3TOM JaBaThb CJOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hU3UYECKHE IPOLECChl M CBOWCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBJIATH
NPUYHHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYeCKHX IIaroB C
Oropoii Ha 1—2 M3y4EeHHBIX CBOWCTBA (PN3NYECKHUX SBICHUHN, GPU3NICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THhIe 3a7aud B 2-3 JEHCTBHS, WCIONB3YS 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBUA 3aJadu
3alIUCBIBaTh KPaTKOE YCJIOBME, BBIABIIATH HEJIOCTAaTOK JAHHBIX JUIS PELICHUsS 3a]ayH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIs €€ PEIIEeHHUs, IPOBOAUTH PAcUETHI U
CpaBHUBATh M1OJIy4€HHOE 3HauUeHUE (PU3MYeCcKON BEIIMUMHBI C U3BECTHBIMH JAHHBIMH;
pacmo3HaBaTh NOPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPHU TMOMOUIH (UIUIECKUX
METOJIOB,  MCIIONb3ys  ONUCAaHUE  MCCIENOBAaHUSA,  BBIICHATH  IPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHMBATh IPABUWJIBHOCTh IOPAIKAa IIPOBEACHUS MCCIEIOBAHMUS,
JlenaTh BBIBOJBL;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (KanWwUIspHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHMSI IIPU U3JIy4YCHHUH OT LIBETA
U3dydaroue (moryomaronie) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEPATYpPbl JKUIKOCTM U IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpU3auus Tel W
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJACUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX IIOJIEW TIOCTOSIHHBIX MarHUTOB, ACMCTBUS MarHUTHOTO I10JIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTAaTEls
IOCTOSIHHOTO TOKa): (hOpMYyJIMpOBaTh IPOBEpsEMbIE IPEINOJIOKEHH, CcOOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO OO0OpYIOBaHHs, ONHUCHIBATH XOJA OIBITa U
(bopMyITUPOBaTh BBIBOJIBI;

BBIIIOJIHATH MPAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBHON BJIA)XKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIIOJIb30BAaHMEM aHAJOrOBBIX INPUOOPOB U JaTYUKOB
(Gu3n4ecKUX BEIMYUH, CPAaBHUBATh pE3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOU
a0COJIIOTHON NOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOW (PM3MYECKO BEIMUYUHBI OT JIPYroi c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUM (3aBUCUMOCTbH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOMAAN IONEPEYHOIO CEYEHHUs M YJIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Ye€pe3 IPOBOJHUK, OT HANPSKCHUS HA IIPOBOIHUKE,
UCCIIIOBAaHUE I10CIEI0BATEIbHOIO U MAapaJlJIeIbHOTO COECIUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEAys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PEe3yJIbTAaThl MIOJyYEHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TpadHKOB, A€TIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIICIOBAHMS,

® [IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (U3NYECKUX BEIMUYUH (yJelbHas TEII0EMKOCThb
BEIIIECTBA, COMPOTHUBIICHUE MPOBOIHUKA, pad0Ta U MOIITHOCTh DJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIIEAys
IPEeJI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHNE BEJINUMHBI,

e coOmomaTh TMpaBWJia TEXHUKH O€30MacHOCTH TmpH pabore ¢ J1abopaTOpHBIM
00opyZi0BaHuEM;

® XapakTepu3OoBaTb MPUHLUIBI JEHCTBUS H3YyYEHHBIX IPHOOPOB U TEXHUUYECKUX
YCTPOHCTB € ONOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUMK DIIEKTPHYECKOU
DHEPTUH, DIEKTPOOCBETHUTEIbHBIE MPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPHOOPHI
(mpuMepbl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBax (U3MUYECKUX SBIECHUN U
HEeo0Xo1uMble GU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh INPOCThIE TEXHUYECKHE YCTPOICTBa M HW3MEpUTENIbHBbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBIN TE€PMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABHUTaTellb BHYTPEHHETO CTOpPAHMs, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI JIEKTPUUYECKHUX IIeNed C MOCIe0BATENbHbIM U MapajuleIbHbIM COEIUHEHHEM
3JIEMEHTOB, pa3jnyasi yCIIOBHbIE 0003HAYECHUs HJIEMEHTOB JIEKTPUUECKUX LIENeil;

® [IPUBOAMUTH MpHUMEPbl (HAXOAMTh MH(OPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKHM3HM U1 OOecredeHus
0e30MacHOCT IpU OOpalleHMH ¢ HOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHsS 3JI0pOBbSI M COONIOJEHUS HOPM OSKOJIOTUYECKOTO TIOBEACHUS B
OKpy>Karollen cpese;

® OCYIIECTBJIATH IMOWCK HWHPOpManuu (U3HYecKoro cojaepkaHus B IHTepHere, Ha
OCHOBE MMEIOLIUXCA 3HAHUH U NYTEM CpaBHEHMs JONOJIHMUTENbHBIX HCTOYHHMKOB
BBIJICJIATE MH(OPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

®  UCHOJB30BATH MPH BBHINIOJHEHUN YYEOHBIX 3a/laHU HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3nUecKOro coxep)KaHMs, CHOpPaBOYHBIE MaTepHajbl, pecypcel cetu VHTepHer,
BJIAJCTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMALMM U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE ITMCbMEHHBIE M KpaTKHE YCTHBIE cOOOIeHMs, 00o01mas
UHPOPMALIMIO U3 HECKOJbKUX HMCTOYHHMKOB (PU3UYECKOIO COJIEpKAHUSA, B TOM UHUCIIE
nyOJIMYHO  HPEJCTaBIsATh  PE3yJbTaTbl MPOEKTHOW WM  HCCIEN0BATENIbCKON
JeSITeIBHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIB30BaTh W3yUEHHBIH NMOHATHUIHBIN ammapar
Kypca (U3UKH, COPOBOXKIATh BHICTYINICHUE ITPE3CHTALUECH;

® [pHU BBINOJHEHHH YYEOHBIX TPOEKTOB M HCCIENOBAaHMNA (U3NUYECKUX IPOILECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJauyaMH,
CIIENTH 32 BBIIOJIHEHHEM IUIaHA JEHCTBHA W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIMIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOICHCTBHUE, IPOSBIISIS TOTOBHOCTD Pa3peliaTh KOH(DIMKTHI.

K xoHuy oOyuyeHus B 9 Kjacce mpeIMETHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:



WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHalbHAas TOYKAa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHUYECKOT0 JBMKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEpPErpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJIHBI, 3BYK, WHQPa3ByK ©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OIU30PYKOCTh H
JAIbHO30PKOCTh, CHEKTPhl HCIyCKAaHUS W TMOTJoLIeHus, anbda-, O6era- W ramma-
U3IIy4EHUS, U30TOIIbI, SIZICPHAsl DHEPTETHKA;

pa3iuyath SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ta/IEHHE TEJ, pABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TeEJ, PEAKTUBHOE JIBHKCHHE,
Kose0aTeIbHOE JIBIDKEHHUE (3aTyXamllhe U BBIHYKIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWKEHHUE, OTpPAXKEHUE 3BYKa, NPSIMOJMHEWHOE paclpOCTpaHEHHUE,
OTpPa)KEHHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0esloro cBeTa B CIEKTP W CIIOXKEHUE CIEKTPAIbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTeCTBEHHAs] PaJMOAKTHUBHOCTh, BO3ZHUKHOBEHHUE JMHEHYATOrO CIEKTpa HU3JIyuYeHUs)
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIMX
JTaHHOe (U3UYECKOE SBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYXKarolieM mMupe (B
TOM 4Hclie (PU3HYECKUE SBIICHUS B MPUPOJIC: MPHIMBEI U OTIIMBHI, JIBMKCHUE TUIAHET
ConHe4yHOM cUCTEMBl, PEAKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO, LBETa T,
ONITHYECKUE  SBIICHUS B  TPHUPOAC, OHOJOTUYECKOE  JICHCTBHE  BUIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO HM3JIYUCHUW, CCTECTBEHHBIN PaJIMOAKTHUBHBIN
$oH, KOCMHYECKHE JIy4H, pPAAHUOAKTUBHOE W3IYyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
NEICTBUE PaIMOAKTUBHBIX M3IYYCHHI HA OPraHu3M YeJOBEeKa), IPU ITOM MEePEBOAUTH
MPAKTUYECKYIO 33/71auyy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBJICHUN;

OTMKCHIBATh U3YUCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBICHUSA, UCTIONB3Yys (hHU3HUECKUe
BEJIMYUHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MEepeMEILIECHNEe, yTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CHJIa YHOPYTOCTH,
CUJIa TSKECTU, YCKOPEHHE CBOOOIHOrO MaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKas padoTa U MOIIHOCTbh, MMOTCHIMAIbHAS YHEPTHsI TeJa, MOIHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, TOTCHITHAIbHAS SHEPTHS CKATOM MPY>KUHBI, KHHETUYECKas
SHEPrus, MOJHAs MEXaHUYECKasl SHEPTHUsl, IEPUOJI U YacTOTa KoyieOaHuH, NJIMHA BOJIHBIL,
IPOMKOCTH 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHUS CPEJb),
IpU ONMUCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT UCHOIB3YEMBIX BEIHUYHH,
0003HAYCHHS ¥ SAWHHIB (DU3MYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JAHHYI0 (PU3WYECKYI0 BEJIUYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBA TeJ, PU3NICCKUE SIBJICHUS M MPOIIECCHI, UCIIOJIBb3Ys 3aKOH
COXpPAHEHHUs 3HEPruHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIIO3ULHH CHUJI,
MPUHIMIT OTHOCUTEIBLHOCTH [ 'anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXEHUSI U TMPETOMIICHHS CBETa, 3aKOHBI COXpPAHEHHUs 3apsoBOr0 M
MacCoOBOTO YHCEN TMpU SACPHBIX peakUusX, MpU ITOM JaBaThb CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHHE,



OOBSICHATH (D)M3MYECKHE TPOLECCHl W CBOWCTBA TENl, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIIaroB C OMOPOM Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3a/1a4M (OMHUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUI ), UCIIOIb3YsI
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUINE WM
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC Ul PELICHUS,
NPOBOIUTh PAacUY€Thl W OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
bu3nYeCcKOil BETUYNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPHU TMOMOUIH (PUIUIECKUX
METOJIOB,  MCIOJNB3ysd  ONUCaHHEe  HCCICAOBAaHUSA,  BBIICIATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHUBATh MPAaBUWJIBHOCTh MOPSAAKA MPOBEACHUS MCCIEIOBAHMUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yNIbTAaThl HAOIIOACHHI U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHHe BTOPOTo 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPIHH, 3aBHCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/bI MAIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE pacpOCTpaHEHUE
CBETa, pa3lioKeHHE Oeloro cBeTa B CIEKTP, U3YYEHHE CBONCTB H300pa)KeHHs B
IUIOCKOM 3€pKaJle M CBOWCTB HW300paKeHHsI IpeaMera B COOHMparomiel JIMH3E,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHS): CAMOCTOSTEIHHO
coOupaTh yCTAaHOBKY U3 U30BITOYHOIO HAOOpa 000pYI0BaHUS, OMUCHIBATH XOJ OIbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBI,

IPOBOAMUTH TPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX H3MEPEHUN, OMpelenss cpenHee
3HauUEHUE H3MEpSIeMON BeIMUMHBI ((OKYCHOE pACCTOSIHHME COOMpAIoUIeil JHH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTEITHLHOTO TPUO0Pa);

MPOBOAMUTH HCCIENOBaHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHHUH (3aBHCUMOCTh IIyTH OT BPEMEHH TMPH PABHOYCKOPEHHOM
IBUKEHUH 03 HauyalbHOW CKOpPOCTH, Tepuojaa KojleOaHUN MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yrja OTpa)X€HHUsS CBETa OT yria MajaeHus u
yria OpejoMJIeHUsl OT yIila HaJeHus): IJIaHUPOBaTh HUCCIIEI0BAaHUE, CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY, (DUKCHPOBATh pE3yJabTaThl IMOJYYEHHOW 3aBUCHMOCTHU
(GU3NUeCKUX BEIWYMH B BHIE TAOMUI] U rpadUKOB, JeNaTh BBIBOABI 10 PE3yJIbTaTam
UCCIICJIOBAHMS,

NPOBOJIUTh KOCBEHHBIE HW3MEpEHUS (U3NUYECKUX BEIUYMH (CPEIHSAA CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHUU, YCKOPEHHE CBOOOIHOIO MaJCHHUS,
KECTKOCTh MPYKUHBI, KOAD(OUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHH4YecKas pabora H
MOIITHOCTb, YacTOTa M TMEpPHOA KOJeOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKass CHJa COOMpAIOIIeH JIMH3bI, PATUOAKTUBHBIA  (POH):
IUIAHUPOBATh HU3MEpPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJIHATH
U3MEpPEHUs], CIeNysl MPEIOKEHHOW MHCTPYKIUH, BBIYUCIATH 3HAUYCHHE BEJIWYMHBI U
aHATM3UPOBATh TOJyUYEHHBIE pE3yJNbTaThl C Y4E€TOM 3aJaHHOW TOTPEHIHOCTH
U3MEPEHUI;

coOioaTh TpaBWja TEXHUKH 0€30MacHOCTH 1pH pabore ¢ J1abopaToOpHBIM
o0opynoBaHuEM;



pa3nuYaTh OCHOBHBIC TPH3HAKU HM3YYCHHBIX (DH3MUECKMX MOJENel: MaTephuabHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJIeNb aTOMa, HYKJIOHHAs! MOJIeNIb AaTOMHOTO SIpa;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS M3YyYEHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM UUCIIE: CIIHIOMETP, JATYUKU TTOTOKECHHUS,
PACCTOSIHUS U YCKOPEHMS, paKeTa, 9X0JI0T, OYKH, IEPHUCKOII, oToanmapaT, ONTHICCKHIE
CBETOBOJIbI, CIEKTPOCKOIN, IO3UMETp, Kamepa BuibcoHa), WCHOJIb3ys 3HAHUSA O
CBOICTBaxX (YM3MUYECKUX SIBICHUN U HEOOXOANMbIE (U3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
MPaKTUYECKUX 3a7a4, ONTHUYECKUE CXEMBbI ISl TIOCTPOCHUSI U300PKEHUM B TIOCKOM
3epKajie ¥ coOMparoIei JTuH3e;

NPUBOJUTL TMPUMEPH  (HAXOIUTh HWHPOPMAIMIO O TMpHMEpax) MPAKTHISCKOTO
UCTIONIb30BaHUsl (M3MUYECKUX 3HAHWK B IMOBCEAHCBHOW JKM3HU Il OOECTICUCHUs
0e30MacHOCTH TpHU OOpalieHuH ¢ MpuOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHUS HOPM OSKOJOTHYECKOrO TIOBEJACHHUS B
OKpY>KaIoIlIei Cpeae;

OCYIIECTBIIATh MOUCK UHPoOpManuu (QU3NUYECKOro cojepkanus B VHTepHeTe,
CaMOCTOSITENIEHO (DOPMYITHpYsI TTOUCKOBBIA 3alpoc, HAXOIUTh ITYTH OMPEICIICHUS
JIOCTOBEPHOCTH TOJIyUeHHON UWH(GOpMallMd HAa OCHOBE HMEIOIIUXCS 3HAHUUH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPH BBIMOJHEHUH YYeOHBIX 3aJaHUi HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(bu3NYECKOro CcoJepKaHus, CIPAaBOYHBIE MaTepualbl, pecypchl cetu WHTepHer,
BJa/IeTh MpUEMAMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpazoBaHusi WHGOpMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYIYIO;

CO3/1aBaTh COOCTBEHHbIC MHUCHbMEHHbBIEC M YCTHBIE COOOIIEHHUS Ha OCHOBE MH(MOpMaluu
U3 HECKOJbKAX HCTOYHUKOB (DHU3MYECKOTO COJACPIKAHMS, IYOJIMYHO TPEACTABIATh
pe3yNnbTaThl MPOEKTHOM HIIM MCCIEN0BATEIbCKON NEATEIbHOCTH, IIPH 3TOM IPaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIN MOHATUHHBINA ammapar Hu3y4aemMoro pasfena (Qu3ukd u
CONpPOBOXAAaTh BBICTYIUIEHHE IIpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH aynuTopun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuecTBO yacon JlesiTeabHOC
DJIeKTPOHHBIE
Ne | HammenoBaHme Th YYUTEJs €
(undpossbie) OcHOBHBIE BU/IBI
n/ pa3aeyioB U TeM Bcer | Koutpoabn IIpakTHyeck yaeTroM
o0pa3oBaTte/ibHbIE AeSITeJIbHOCTH .
I NporpamMmmel 0 ble padoThI ue padoTbl padouen
pecypchl 00y4aKIIHXCHA
NPOrpamMMbl
BOCIIUTAHUS
Pa3znen 1. ®usuka u eé poJib B NO3HAHMHU OKPYKAKOIIET0 MUPa
BreisiBnenue Hcnons3oBanu
pa3Iuuuil MeXay e
bU3MYECKUMU U BOCIIUTATEIbH
XUMUYECKUMH BIX
MpEBpAICHUSIMU BO3MOKHOCTEH
(MC — xumus). coJiep KaHus
Pacno3naBanue u TEMBI yepes
Kiaccuukanus moabop
o bubnmoreka [IOK duznyecKknux COOTBETCTBYIO
W3MKa - HayKa O .
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1IpupoAac 6194 MEXaHUYECKHUX, peLIeHus.
TEIJIOBBIX, Bxitouenue B
AIEKTPUUECKUX, YPOK HTPOBBIX
MarHuTHBIX U npouenyp s
CBETOBBIX. MoAIepKAHUS
Hab6monenue u MOTHUBALIUH
OIKCaHHUE 00yyaromuXxcst
duznyecKux K TIOIyHCHHIO
. 3HAHUM.
SIBJICHUI
[Ipumenenne
bubmmoreka [JOK Ornpenenenue Ha ypoKe
dusnyeckue
1.2 2 1 https://m.edsoo.ru/7f41 | LE€HBI ACICHU MHTEPaKTHBHBI
BEJINYUHBI
. 6194 HIKATBI X bopwm
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HU3MEPUTEITHHOTO
npuoopa.
H3smepenue
JIMHEUHBIX
pa3MepoB Tel U
IIPOMEKYTKOB
BPEMEHU C yUETOM
MOTPEIIHOCTEM.
N3mepenue oobpéma
KUJKOCTU U
TBEPAOIO TeA.
N3zmepenune
TEeMIIepaTypbl IPU
MIOMOIIH
YKUJIKOCTHOTO
TEpMOMETpA U
JaTYnKa
TEMIIepaTyphl.
Brinosinenue
TBOPYECKUX
3aJIaHUHN 110
MOKCKY CIIOCOO0B
U3MEPEHUS
HEKOTOPBIX
bu3UIECKUX
XapaKTEPUCTHK,
Harpumep,
pa3MepoB MaJbIX
00BEKTOB (BOJIOC,
IIPOBOJIOKA),
yAaNEHHBIX
00BEKTOB,

paboThI c
00y4arouuMuc
S
WHTEIUICKTYallh
HBIX urp,
CTHUMYJTUPYIOIIL
ux
M03HABATEIbHY
0 MOTHBALIMIO
o0yJaromuxcs.
IIpumeHeHue

IPyIIIOBOI
paboTHI WK
paboTHI B
napax,
KOTOpBIE y4aT
00yJaromuxc
s1 KOMaHIHOM
pabote u
B3aUMOJICUCT
BHIO C
OpYTUMH
o0yJarmuMu
cst




0OIBIINX
pacCTOSIHUM,
MaJIbIX
MIPOMEKYTKOB
BPEMECHHU.

1.3

ECTGCTBGHHOHayLIH
BIM METO ITO3HAHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7{41

6194

Briasmxenue
TUIIOTE3,
OOBSICHSIOIINX
MPOCTHIE SIBJICHMUS,
Hanpumep:

— [oYeMy
OCTaHaBJIMBAETCA
JBUKYILIEECS 110
TOPU30HTAIIBHOMN
IIOBEPXHOCTH TEJNO;

— IoYeMy B
JKapKyIo IOrojy B
CBETJION OIEXKIE
MPOXJIAJIHEN, YEM B
TEMHOIA.

[Ipennoxenune
croco0oB
IIPOBEPKHU THITOTE3.

[IpoBenenue
HCCIIEN0BAHUSA 110
IIPOBEPKE KAKOM-
00 TUIOTE3HI,
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HaIpuMep:
JAIbHOCTH MOJIETA
nIapuka,
MYyIEHHOTO
TOPU30HTAJILHO,
TeM OOJIbIIE, YEM
0oJIbIIIE BHICOTA
mycKa.
[TocTpoenue
MPOCTEUIINX
MoJIeJei
bU3UIECKUX
SIBJICHHH (B BUIC
PUCYHKOB WJIH
CXEM), Halpumep
najcHue
peIMeTa;
IIPSAMOJIMHENHOE
pacnpocTpaHeHue
cBeTa

Wroro no pazneny

4

Pa3znen 2. [lepBoHayaibHbIE CBEIEH

HA 0 CTPOCHHH BellECTBA

Habmonenue u Hcnonb3oBanu
UHTEpIIpEeTALNs e
Bubmmorexa LIOK OIIBITOB, BOCIIUTATEIIbH
2.1 CrpoeHue BeliecTBa 2 https://m.edsoo.ru/7f41 | cBugerenbcTBYIOM | BIX
6194 ux 00 aTOMHO- BO3MOXHOCTEU
MOJIEKYJISIPHOM coJiepKaHus
CTPOECHUU TEMbI yepes
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BEIIIECTBA: OMBITHI C

pacTBOpeHUEM

pa3IMYHBIX

BEIIIECTB B BOJIC.
Onenka pasmepoB
aTOMOB U
MOJICKYJI C
UCIIOJIb30BaHUEM
doTorpadui,
TIOJTYYCHHBIX Ha
aTOMHOM
CHIJIOBOM
MHUKPOCKOTIE
(ACM).
Ornpenenenue
pa3MepoB MabIX
Tel

oabop
COOTBETCTBYIO
X 3a7a4 s
penieHusl.
Bxkmrouenue B
YPOK HIPOBBIX
pOLEAYp JUIS
MoA/IepKaHUS
MOTHBAIAH
o0yJaromuxcs
K TOJIyYCHHUIO
3HAHWH.
IIpumeHeHue
Ha ypoKe
WHTEPAKTHBHBI
X dbopm
paboThI c
00yJaromuMuc




2.2

JIBrxeHue u
B3aHMOJICHCTBHE
YacTHI] BellecTBa

bubnuoreka [JOK

https://m.edsoo.ru/7{41

6194

HaGmonenue u
00BsACHEHHE
OpOYHOBCKOT'O
IBIKEHUS U
SIBJICHUS
muddy3un.
IIpoBenenue u
00BsACHEHHE
OIIBITOB 110
HaOJIFO JEHUTO
TEIIOBOTO
pacCIIMpPEHHUsI Ta30B.
IIpoBenenue n
00BsACHECHHE
OIIBITOB 110
00OHapyKEHHUIO
CHII
MOJIEKYJISIPHOTO
NPUTSHKCHUS U

OTTAJIKUBaHUA

23

Arperarsslie
COCTOSIHUS
BELICCTBA

bubnnoreka [JOK

https://m.edsoo.ru/7{41

6194

Onucanue (¢
HCITOJIb30BaHUEM
MIPOCTBIX MOJICTICH)
OCHOBHBIX
pa3nuuui B
CTPOEHUH Ta3o0B,
JKHUJIKOCTCH U
TBEPABIX TEIL.
OOBscHEHHE MaJIok
C)KMMaeMOCTH
JKUJIKOCTEN U

s
UHTEIJIEKTYyallb
HBIX urp,
CTUMYJTHPYIOII
X
MO3HABATENbHY
0 MOTHBALIMIO
o0yJaromuxcs.
IIpumeHeHue

IPyIIIOBOI
paboTHI WK
paboTHI B
napax,
KOTOpBIE y4aT
00yJaromuxc
s1 KOMaHIHOM
pabote u
B3aUMOJICUCT
BHIO C
OpYTUMHU
o0yJarmuMu
cst
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TBEPIBIX TE,
0OIBIION
CKMMaeMOCTU
ra3os.

OObsicHeHue
COXpaHCHHS
(bopMBI TBEPIBIX
TEJ U TEKYUECTH
KHUJIKOCTH.

[TIpoBenenue
OTIBITOB,
JTOKA3bIBAIOIIIHX,
YTO B TBEPJIOM
COCTOSTHUU BOJIBI
YaCTHIIBI
HAXOATCS B
CpeIIHEM JIaJIbIIIe
ApYyT OT pyra
(TUIOTHOCTH
MEHBIIIC), YeM B
HKHUTKOM.

YcTraHoBIeHUE
B3aMOCBSI3H
MEXITY
0COOCHHOCTSIMU
arperaTHbIX
COCTOSTHUH BOJBI
n




CYLIIECTBOBaHUEM

BOJHBIX
opranuzmos (MC
— OuoJiorus,
reorpadus)
Hroro no pazneny 6
Pa3nen 3. /IBu:xeHHe U B3aUMOo/IelicTBHE TeJl
WccnenoBanme Hcnonp3oBanu
PaBHOMEPHOTO e
IBIKEHUSA U BOCITMTATEIbH
OTIpEJICIICHUE €TO BIX
IIPU3HAKOB. BO3MOKHOCTEN
HaoOmronenne coJiep KaHus
HEPaBHOMEPHOTO TEMBI yepes

31 Mexannueckoe 3

NBIDKEHHE

bu6mmoreka [IOK

https://m.edsoo.ru/7141

6194

JIBIDKCHUS U
ONPEAEIICHUE Ero
OTJIHUYMHU OT
PaBHOMEPHOTO
JIBHDKCHHUS.
Pemenne 3amaq Ha
onpeJieJIeHue MyTH,
CKOpPOCTH U
BpEMEHU
PaBHOMEPHOTO
JIBHDKCHHUS.

AHanu3 rpaduKoB

3aBUCHUMOCTH
IIYTHU U CKOPOCTHU
OT BpEMCHHU

moabop
COOTBETCTBYIO
IMX 3a7a4 s
peleHus.
Bknrouenue B
YPOK HUIPOBBIX
npoueayp s
MoAJEpKaHUs
MOTHBAIIH
00yJaromuXxcst
K TOJYyYEHUIO
3HAHUM.
[Ipumenenne
Ha YpOKe
WHTEPAKTUBHBI
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3.2

Huepuwms, macca,
IUIOTHOCTD

bubnuoreka [JOK

https://m.edsoo.ru/7{41
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OO0bBsaAcHeHuE U
MIPOTHO3UPOBAHUE
SIBIICHHH,
00yCIIOBJIEHHBIX
WHEPLHEH,
HanpuMep: 4To
MPOUCXOJUT MPHU
TOPMOKEHUU WU
pE3KOM MaHEBpeE
aBTOMOOMJI,
oYeMy
HEBO3MOKHO
MTHOBEHHO
MPEKPATUTh
JIBMOKEHHE HA
BEJIOCHIIEIE UJTH
caMOKaTte U T. 1.
[IpoBenenue u
aHaJIN3 OIILITOB,
JEMOHCTPHUPYIOLIU
X U3MCHCHHE
CKOpOCTHU
JIBMOKCHUS TeJia B
pe3ynbTaTe
JIEUCTBHUS HA HETO
JIpYrux Tedl.
Pemenne 3amaq Ha
omnpeaeieHue
MAaccChl Tejia, €ro
00BéMa u
IUIOTHOCTH.
[IpoBenenue u

aHaJIU3 OMBITOB,
JIEMOHCTPUPYIOILL

X bopm
paboThl c
00yJarmuMuc
o
MHTEJUICKTYalh
HBIX urp,
CTUMYJTUPYIOII
ux
MIO03HABATEIIbHY
0 MOTHUBALIUIO
00yJaromuXxcsl.
[Ipumenenne

rpyINIoBOi
paboThI WiH
paboThI B
napax,
KOTOpBIE yuar
00yJaromuxc
s KOMaHIHOMI
pabote u
B3aMOJENCT
BHIO C
JOPYTUMHA
o0yJarmuMu
cst
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HX 3aBUCHMOCTD
M3MCHCHUS
CKOPOCTH TeJia OT
€ro Macchl Ipu
B3aUMOJICHCTBUH
ten. M3mepenue
MacChl Tella
pa3IuYHBIMHU
CITOCO0aMH.
Ornpenenenue
IJIOTHOCTH Teja B
pe3ynbTaTe
HU3MEPEHHS €0
Macchl B 00BEMa

3.3

Cuia. Bunsr cuin

14

bu6mmoreka [IOK

https://m.edsoo.ru/7{41
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N3yuenue
B3aMMOJICICTBUS
KaK MPUYHHBI
U3MEHEHUs
CKOPOCTH TeJia WIn
ero aedopmanmm.

Omnwncanue
peaNbHBIX
CUTyalHi
B3aUMOICHCTBHUS
TEJI C HIOMOIIBIO
MoJeIeH, B
KOTOPBIX BBOJHUTCS
MIOHSTHE U
n300pakeHNE
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cuibl. 3yuenue
CHUJIBI YIIPYT'OCTH.
Hccnenosanue
3aBHCHUMOCTH CHJIbI
yIPYroCTH OT
yIUTMHEHUS
PE3UHOBOrO LIHYypa
WM NIPYXKUHBI (C
IOCTPOECHUEM

rpaduka).

AHanu3
MPaKTUYECKUX
CUTyaluil, B
KOTOPBIX
MPOSIBISETCS
ENCTBUE CHUJIBI
YIPYrOoCTH
(ynpyrocts msua,
KPOCCOBOK, BETOK
JepeBa u ap.).

AHanu3 cuTyanui,
CBSI3aHHBIX C
SIBJICHUEM
TSTOTEHMS.
OOBscHEHHE
OpOUTaIBLHOTO
JIBIKEHUS IUIAHET C
HCIOJIb30BaHUEM




SIBJICHHS TSTOTEHUS
Y 3aKOHA MHEPLIUH
MC —
ACTPOHOMHUS ).
N3mepenue Beca
Tea ¢ MOMOIUIBIO
JTMHAMOMETpA.
O6ocHoBaHue
3TOro crocobda
HU3MEPEHHUS.

Ananus u
MOJICJIUPOBAHUE
SIBJICHUS
HEBECOMOCTH.
DKCIepUMEHTAIbH
0€ MOJyYEHUE
MpaBUJIA CIIOKEHUS
CHII,
HaIpaBJIECHHBIX
BIOJIb OJTHOM
IIPSAMOM.
Onpenenenue
BEJINYHUHBI
PaBHOAEHCTBYIOLIE
U CHUIIL.

N3yuenue cuibl
TPEHUS
CKOJIbJKEHUS U




CHUJIBI TPCHUA
ITOKO4.

HccnenoBanue
3aBUCUMOCTH CHUJIbI
TPEHHUS OT CHJIbI
JIaBJICHUS U
CBOMCTB TPYLIUXCS
TMOBEPXHOCTEM.

Ananuz
MPAKTUYECKHUX
CUTYyalUi, B
KOTOPBIX
MIPOSIBIISICTCS
JICACTBUE CHJIbI
TPCHUS,
UCTIOJNIB3YIOTCS
Croco0sI €€
YMEHBIIICHUS WIH
YBEJIMYCHUS
(kaTaHue Ha
JBDKaX, KOHbKAX,
TOPMOKCHHE
aBTOMOOMIIA,
UCTIOJIb30BaHUE
MO IITUITHAKOB,
IJIaBaHHE BOAHBIX
JKUBOTHBIX U Jp.)
(MC — Guomnorus).




Pemenue 3anau c
HCIIOJIb30BAaHUEM
dbopmyn aiis
pacuéra CHIIbI
TSYKECTHU, CUIIBI
YOPYTOCTH, CUJIBI

TpEHUs
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
Ananus u Hcnons3oBanu
00BsICHEHHE ¢
OIILITOB 1 BOCIIATATEIbH
BIX
MPaKTUYECKUX .
. BO3MOYKHOCTEN
CUTyaluy, B coJiep KaHus
KOTOPBIX

JlaBnienue.
[Tepenaua naBienus
4.1 TBEPIBIMU TEIIAMH, 3
KUJIKOCTSIMH U
razamu

bubnuoreka [JOK

https://m.edsoo.ru/7{41

6194

MMPOsABIACTCA CHUJIa
JaBJICHHA.

O0ocHoBaHuE
crmoco0oB
YMCHBIIICHUS U
YBEITHYCHUS
JaBJICHHUSL.
N3yuenue
3aBHCHMOCTH
JIaBJIEHMS ra3a oT
00BéMa u
TEMIIEPATYPHI.
H3yuenne

TEMBI yepes
moabop
COOTBETCTBYIO
IMX 3a7a4 s
peLeHus.
Bknrouenue B
YPOK HUIPOBBIX
npoueayp s
MoAJEpKaHUs
MOTHBAIIH
00yJaromuXxcst
K TOJYyYEHUIO
3HAHUM.
[Ipumenenne
Ha YpOKe
WHTEPAKTUBHBI



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

0COOCHHOCTEH
nepeaayun JaBieHus
TBEPIABIMH TEJIAMH,
JKUAKOCTSAMH U
rasamu.
O0ocHoBaHuE
pe3ynabTaToOB
OITLITOB
OCOOCHHOCTSIMU
CTPOCHHUSI BEIIECTBA
B TBEPIIOM,
JKHIKOM U
razoo0pasHOM
COCTOSIHUSIX.

DKCIepUMEHTAIbH
0€ JI0Ka3aTeIbCTBO
3akoHa [lackans.

Pemenue 3amau Ha
pacuér naBJICHUS
TBEPJIOTO TENa

X bopm
paboThl c
00yJarmuMuc
o
WHTEIUICKTYalTb
HBIX urp,
CTHUMYJTHP YOI
ux
MMO3HABATEIIbHY
0 MOTHUBALIHUIO
00yJaromuXxcsl.
[Ipumenenne
IpyHIIoBOi
paboTHI WK
paboThI B
napax,
KOTOpBIC ydaT
00yJaromuxc
s KOMaHIHOMI
pabote u
B3aMOJENCT
BHUIO C




4.2

JaBnenue
KUJIKOCTH

bubnuorexa [JOK

https://m.edsoo.ru/7{41

6194

UccnenoBanne
3aBHCHMOCTH
JIaBJICHUS
JKUIKOCTH OT
TITyOUHBI
HOTPYKEHUS U
INIOTHOCTH
JKHIKOCTH.
HaGmonenue u
00BsACHEHHE
TUAPOCTATUYECKOT
0 MapajoKca Ha
OCHOBE 3aKOHa
ITackams.
N3yuenne
COOOIIAOIINXCS
COCY/IOB.
Pemienne 3aga4 Ha
pacy€T naBieHUs
JKHIKOCTH.
OOBscHEHHE
TIPUHIIATIA
NEeNCTBUA
TUAPABIMYECKOTO
npecca. AHaJIU3 U
00BsACHEHHE
MPaKTUYECKUX
CUTYaLHi,
JIEMOHCTPHUPYIOIIT
UX MPOSIBJIICHUE
JIaBJICHUS

KNIKOCTH 1

JAPYTHEMHU
o0yJarmuMu
cst



https://m.edsoo.ru/7f416194
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3akoHa Ilackais,
HanpuMep
IIPOIIECCOB B
OpraHu3Me Mpu
r1yOOKOBOJAHOM
HbeIpstHIH (MC —
Ouosorus)

4.3

AtMochepHoe
JaBlICHHE

bubnuorexa [JOK

https://m.edsoo.ru/7{41

6194

DKCrepUMEeHTaIbH
oe oOHapyKeHHe
aTMoc(epHOro
JaBJeHUsA. AHaIu3
1 00BSCHEHHE
OTIBITOB U
MPAKTUYECKHUX
CUTYaLH,
CBSI3aHHBIX C
JIEUCTBUEM
aTMOC(EepHOTo
JTABJICHMSI.
OObscHeHue
CYIIIECTBOBaHUS
atMocdepsl Ha
3emiie u
HEKOTOPBIX
TUIAHETAX WK €€
OTCYTCTBHS Ha
JIPYTHX TUIAHETaX U
Jlyne MC —
reorpadus,
ACTPOHOMHUS ).
OObsicHeHue
U3MEHEHUS
TUIOTHOCTH



https://m.edsoo.ru/7f416194
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aTMochepsl ¢
BBICOTOM U
3aBUCHMOCTH
aTMOC(EepHOro
TABJICHUS OT
BBICOTBHI.
Pemenue 3anau Ha
pacuér
aTMochepHOro
JIABIICHUSI.
N3yuenne

YCTpOKCTBA
OGapomeTtpa-
aHepoua

4.4

JlecTBUE KUAKOCTH
W rasa Ha
MOTPYKEHHOE B HUX
TENO

bubnnorexa [JOK

https://m.edsoo.ru/7{41

6194

OKCrepUMEHTaIbH
o€ oOHapyX)eHue
JIeHCTBUSA
JKMIKOCTH U rasa
Ha [IOrPY>KEHHOE B
HHX TEJO.
Ornpenenenue
BBITAJIKMBAIOIIEH
CHUIBI,
JIEHMCTBYIOLLEH Ha
TEJI0, IOTPYKEHHOE
B JKHJIKOCTb.
IIpoBenenue u
o0cyxeHue
OIIBITOB,
JEMOHCTPHUPYIOIIH
X 3aBUCHMOCTb
BBITAJIKMBAIOIIEH
CHUIBI,



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

JICUCTBYIOLLEH Ha
TEJO B )KHUJKOCTH,
oT 00BéMa
NOTPYKEHHOM B
KUAKOCTh YacTH
TENa U OT
IUIOTHOCTHU
KUAKOCTH.
HccnenoBanue
3aBUCUMOCTH BECa
TeNa B BOJE OT
00BEMa
IIOTPYKEHHOM B
KUAKOCTh YaCTH
Tena.
Pemenue 3anay Ha
IpUMEHEHUE
3aK0oHa Apxumezna
U YCJIOBHUS
IUTABAHMS TEIl.
Koncrpyuposanu

€ apeoMeTpa Wi
KOHCTPYUPOBaHUE
JIOJIKH U
orpeJieNieHue eé
rPy30M0ABEMHOCT
n

Hroro no pazneny

21

Pa3znea 5. Padora u MOIIHO

CTh. JHeprus

5.1

Pabora 1 MOIITHOCTE

3

bu6mmoreka [IOK

https://m.edsoo.ru/7{41

9KCHCpI/IMeHTaJ'IBH
0C OIIPCACIICHUC

Hcnonp3oBanu
e



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

(@)
—
\O
S

MEXaHUYECKOU
pabOTHI CHITBI
TSDKECTH TIPU
MaJICHUU TeNa U
CHUJIbI TPEHUS NIPU
PaBHOMEPHOM
MEPEMEILICHUH TENa
no
TOPU30HTAIBHOMN
MOBEPXHOCTH.
Pacuér
MOUIHOCTH,
pa3BUBAEMOM MPU
noabEMe 1o
JIECTHULIE.
Pemenue 3amau
Ha pacyeT
MEXaHUYECKOU
paboTsl u
MOIIHOCTH

5.2

IIpocTrie
MEXaHU3MBbI

bu6mmoreka [IOK

https://m.edsoo.ru/7141

6194

Ornpenenenue
BBIUTPHIIIA B CHIIE
MPOCTHIX
MEXaHU3MOB Ha
MIpUMepe phlyara,
ITOJIBYKHOTO U
HEIIOIBMKHOT'O
OJIOKOB,
HaKJIOHHOM
INIOCKOCTH.
HUccnenosanne
YCIJIOBHSI

BOCIIUTATEIbH
BIX
BO3MOXHOCTEU
coJiepKaHus
TEMBbI yepes
moabop
COOTBETCTBYIO
X 3a1ad Juis
perieHusl.
Bxitouenue B
YPOK HTPOBBIX
npouenyp s
MOAIepKAHUS
MOTHUBALIUH
00yJaromuXcst
K TOJYyYEHUIO
3HAHUM.
[Ipumenenne
Ha YpOKe
MHTEPAKTUBHBI
X bopm
paboThl c
00yJaromuMuc
s
WHTEJUICKTYyaJlb
HBIX urp,
CTUMYJIUPYIOI]
ux
MM03HABATEIIbHY
0 MOTHUBALIHUIO
00yJaromuXxcsl.
[Ipumenenne

IpyINIIoBOi
paboThI WiH



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

paBHOBeCHs
pblyara.
O6nHapyxeHnue
CBOMCTB MPOCTHIX
MEXaHH3MOB B
pa3IMYHbIX
WHCTPYMEHTAX U
MPUCTIOCOOICHHUSIX,
HCIIOJIb3YEMBIX B
OBITY U TEXHUKE, a
TaKKe B )KUBBIX
opranuzmax (MC
— Ouonorus).
DKCrepuMEeHTaIbH
0€ J10Ka3aTelbCTBO
paBeHCTBa padboT
P IPUMCHCHHUH
MPOCTBIX
MEXaHU3MOB.
Omnpenenenne KII/
HaKJIOHHOM
IJIOCKOCTH.
Pewenne 3anau

Ha IPUMEHEHUE
npaBmIia
paBHOBECHS
pblyara u Ha
pacuér KII/]

paboThI B
napax,
KOTOpBIE y4aT
00yJaronuxc
s KOMaHIHOMI
pabote u
B3aHMOJCHUCT
BHIO

53

Mexannueckas
SHEprus

bubnnoreka [JOK

https://m.edsoo.ru/7{41

6194

DKCIepUMEHTAIbH
0€ OMpeIEIICHUE
W3MCHEHHS
KUHETUYECKON U



https://m.edsoo.ru/7f416194
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MMOTCHIIMATEHON
SHEPIruM Teja npu
€r0 CKaThIBaHUH II0
HaKJIOHHOM
IUIOCKOCTH.

DopmyIMpOBaHUE
Ha OCHOBE
UCCIIEI0BAHUS
3aKOHA COXpaHEHUs
MEXaHUYECKOU
SHEPIUMu.

OO6cyxenue
rpaHull
MMPUMCHUMOCTH
3aKOHA COXPaHEHUS
SHEPTHH.

Pemenue 3amau ¢

HCIIOJIL30BAHUEM
3aKOHa
COXpaHCHHUS
SHEPIruHu

Hroro no pazneny 12

PesepBHOe Bpemst 3

OBILIEE KOJIMYECTBO

YACOB I10 68 12

[NPOTPAMME




8 KVIACC

KouunvecTBO 4acos JeKTpOHHbIC JleATeIbHOCTD
Ne Hamvenoparime Kontpoan IpaxTiyec (uu¢posbIe) OcHoBHBIC BH/IBI yauren ¢
pm | PAACTOBHTEM Bee HbIe kune 00pa3oBaTebHbIE AeATeILHOCTH yquOMv
porpaMmeI ro paGoTHI padoTbl pecypcbl o0yJaomuxcs pabotien
NMPorpamMmbl
BOCIIHTAHUS
Pa3pean 1. TenioBbie IBJICHUSA
HaGmonenue u Hcnonp3oBanue
WHTEPIPETALH BOCITMTATEIbHBIX
OITBITOB, BO3MOYKHOCTEH
CBUJICTENHCTBYIOIIUX | COJEPKaHUs
00 aToMHO- TEMBI yepes
MOJIEKYJIIPHOM moa0op
CTPOCHUH BEIIECTBA: COOTBETCTBYIOIIN
OIIBITHI C X 3amad A
pacTBOpeHUEM pelIeHHS.
pa3IMYHBIX BEIIECTB B | BritoueHue B
CrpoeHue u BOJIC. YPOK  HUTPOBBIX
11 CBOMCTRA 7 bu6mmoreka [IOK Pemienue 3agau mo npouenyp 151
https://m.edsoo.ru/7f4181ce | oneHUBaHUIO HOJEPKAHUS
BemecTBa KOJINYECTBA aTOMOB MOTHBAIUN
WJIM MOJIEKY] B oOyuaromuxcst K
eauHMIEe 00bEMa MOJTy4YEHUIO
BEILICCTBA. 3HAHHH.
AHanu3s Tekcra [Ipumenenue Ha
JPEBHUX aTOMHUCTOB ypoKe
(Hammpumep, WHTEPaKTUBHBIX
(dparmeHTa MO3MbI dopM paboTel ¢
Jlykpenus «O 00y4aroIUMUCH:
MIPHUPOJIC BEMICH») C HUHTEIICKTYalIbH

HN3JTO0KCHHUCM

BIX urp,



https://m.edsoo.ru/7f4181ce

000CHOBaHMI
ATOMHOM THUITOTE3bI
(CMBICJIOBOE UTEHHUE).
Ouenka
yOeIUTETbHOCTH ITHX
000CHOBaHUH.
OO0bscHEHUE
OpOYHOBCKOTO
JIBIDKCHUSI, SIBIICHHS
mubdy3uu u
pa3Inuni MEXIy
HHUMH Ha OCHOBE
MOJIOKECHU I
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
CTPOCHHUSI BEIIIECTBA.
OO0bscHEHUE
OCHOBHBIX Pa3IMYHA B
CTPOCHUHU T'a30B,
JKAOKOCTEN U
TBEPABIX TEI C
HCIIOJIb30BAHHEM
MOJIOKECHU I
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
CTPOCHHUSI BEIIIECTBA.
[IpoBenenue onbITOB
10 BBIPAITUBAHUIO
KpUCTAJIOB
MTOBApPEHHOM COJIN HIIH
caxapa.

[IpoBenenue u
00BSCHEHME OIILITOB,
JEMOHCTPHUPYIOIINX

CTUMYJTHPYIOIIHX
MO3HABATEIbHYIO
MOTHBAIHAIO
o0yJaromuxcs.
[IpumeHeHne

IpyIIIOBOM
paboThI WK
paboThI B
napax, KoTopble
yuar
o0y4Jaronmxcs
KOMaHJHOMH
pabote u
B3aMMO/ICVCTBU
10 C IPyTUMU
o0y4armuMucs




KaIMAJUISIPHBIC
SIBJICHHUS U SIBJICHUE
CMaYHBaHUS.
OO0®bsicHeHue pou
KaIMAJUISIPHBIX
SIBJIECHUU U1
MOCTYTUICHUS BOJIBI B
OpraHu3M pacTCHUM
(MC — Ouomnorus).
HabGmronenue,
IPOBEJICHUE U
00BsICHEHHE OIIBITOB
10 HAOJIIOICHUIO
TEMI0BOr0
pacIIMpeHus Ta3oB,
JKAOKOCTEN U
TBEPABIX TEJ.
OOBbsicHEHHE
coxpaHeHus 00bEmMa
TBEPJBIX TE,
TEKY4eCTH KHUJIKOCTU
(B TOM ymcIeE,
Pa3HHUIIBI B TEKYIECTH
JUTSL pa3HBIX
KUJIKOCTEN),
JIaBJICHMS Ta3a.
[IpoBenenue

OIIBITOB,
JIEMOHCTPHUPYIOIIUX
3aBHCHMOCTD
JIABJICHUS BO3yXa
OT ero o0béMa u
HarpeBaHUs WIH




OXJIAXKICHMS, M UX
00BsICHECHHUE HA
OCHOBE aTOMHO-
MOJIEKYJISIPHOT'O
yuyeHus. AHanu3
MPaKTUYECKUX
CUTYalH,
CBSI3aHHBIX CO
CBOMCTBaMH T'a30B,
JKUJIKOCTCH U
TBEPIBIX TEI

1.2

TermnoBbie
MPOIECCHI

21

bubnuorexa [JOK

https://m.edsoo.ru/7f4181ce

O6ocHOBaHMeE MpaBUII
U3MEpEHUs
TEMIIEPATYPHI.
CpaBHeHue
Pa3IUYHBIX CIIOCOOOB
U3MEPEHUS | KAl
TEMIIEPATYPHI.
HaOmronenne n
00BSCHEHME OIILITOB,
JIEMOHCTPHUPYIOIIUX
U3MCHEHUE
BHYTPCHHEH 3HEPruu
TeNa B pe3yJibTaTe
TEIUIONepeIavun U

paboThl BHEIIHUX CHIL.

HaOmronenue u
00BSCHEHME OIILITOB,
o0cyxeHne
MPAKTUICCKHIX
CUTYyaLUH,
JIEMOHCTPHUPYIOIIHX

Hcnonb3oBanue
BOCIIUTATEIbHBIX
BO3MOXHOCTEH
coJiepKaHus
TEMBI yepes
moa0op
COOTBETCTBYIOIIN
X 3amad s
penieHusl.
Bxutouenue B
YPOK  HUTPOBBIX
npouenyp Ui
MOAIepKAHUS
MOTHBaLUU
00ydJaromuxcst K
MOJIYYEHUIO
3HAHUM.
[Ipumenenne Ha
YpOKe
MHTEPaKTUBHBIX
dbopm paboTH C
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pa3lInuHbIC BUIBI
TEIIoNEepeIauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIHIO,
W3JIyYEHHE.
Hccnenosanne
SIBJICHUSI
TEIJI000MEHa MPH
CMEIINBAaHUH
XOJIOJTHOW U ropsiyeit
BOJIBI.

HaGnronenue
YCTaHOBJICHUS
TEIJIOBOTO
PaBHOBECHS MEXTY
ropsiueu U XOJIOTHOM
BOJIOM.
Onpenenenue
(u3mepeHue)
KOJINYECTBA TEILJIOTHI,
MOJYYEHHOTO BOJOM
P TEIIO0OOMEHE ¢
HarpeThIM
METAJTNYECKUM
HAJTUHIPOM.
Onpenenenue
(u3mepeHue)
YAEIBbHOU
TEIUIOEMKOCTH
BelecTBa. Pemenue
3aja4, CBS3aHHBIX C
BBIYUCIICHUEM
KOJINYECTBA TEIIJIOTHI
Y TEITIOEMKOCTH TIPH

00yJaroIUMUCS:
WHTEIJICKTyallbH
BIX urp,
CTUMYTHPYIOIINX
[I03HABATEJIbHYIO
MOTHBAIIHIO
o0y4Jaroumxcs.
[Ipumenenue

rpyNnnoBOn
paboThI UK
paboThl B
napax, KOTopble
y4ar
o0yJaromuxcs
KOMaHIHOU
pabote u
B3aIMOJIENCTBUA
10 C IPYTUMU
00yJaronuMucs




TEIJI000MEHE.
AHanu3 cutyauun
MPaKTUYECKOTrO
HCIIOIL30BaHUs
TEIIOBBIX CBOMCTB
BEIIECTB U
MaTepHaJioB,
HaIrpuMep, B HEJIX
YHEProcOEePeKEHUS:
TEMI0M30JIALINS,
sHEprocoeperaromme
KPBIIIIH,
TEPMOAKKYMYJISITOPBI
MU T. 1.

Ha6monenune
SIBJICHHH MCTTAPCHUS U
KOHJICHCAIIHH,
Hccnenosanne
mpoliecca UCrapeHus
Pa3InYHBIX
JKUJTKOCTEH.
OOBsicCHEHHE SIBJICHUN
WCIIapeHus 1
KOHJICHCAIlNH Ha
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO
YUEHHUSI.

HaOmronenne n
00BSICHEHHE MpoIecca
KUIIEHHUS, B TOM YHCIIE
3aBHCHMOCTH
TEMIEPaTypPbl
KUIICHUS OT JTaBJICHMUA.
Onpenenenue




(u3mepeHue)
OTHOCUTEIbHOM
BJIQYKHOCTH BO3/yXa.
HaOmnronenue
npoiiecca IJiaBJIeHUs
KPUCTAIITNYECKOTO
BEIICCTBA, HAIIPUMED,
JbAA.

CpaBHeHue
MIPOLIECCOB IJIaBICHUS
KPUCTALTUICCKHUX Tell
U pa3MsIr4eHus npu
HarpeBaHUU
aMOp(HBIX TeI.
Omnpenenenue
(u3mepenue)
YAECIbHON TEIIOThI
IUTaBJICHUS JIbJIA.
OO0bsicHeHUE SIBIICHUM
IUTaBIICHUS U
KPUCTAITU3AIUU HA
OCHOBE aTOMHO-
MOJICKYJISIPHOTO
YUCHUS.

Pemenne 3amau,
CBSI3aHHBIX C
BBIUHCIICHHEM
KOJIMYECTBA TETIOThI
B IIpoIieccax
TEIUIoNEepeaun MPu
TUTABJICHUU H
KpUCTAIIN3AIUH,
UCTIApPCHUU U
KOHJICHCAIUU.




AHanus curyanuit
MPAKTUYECKOTO
IIPUMEHEHUS ABJICHUI
IJIaBJICHMS U
KPUCTaJUIH3AI1H,
Hanpumep,
MOJIy4eHUE
CBEPXYHUCTHIX
MaTepHuajoB, COJIeBas
rpeska u Jip.
AHanu3 paboTsl U
00BsICHEHHUE
MPUHLIMNA AEHCTBUS
TEIJIOBOI'O ABUTATEIS.
Breruncnenue

KOJINYESCTBA
TEIIOTHI,
BBIACIISIONIETOCS
MIpY CTOPAHUU
Pa3JIMYHBIX BUIOB
toruBa, v K11
JIBUTATEIIS.
OO6cyxenue
AKOJIOTHYECKUX
MMOCJIEICTBUI
HCITOJIb30BaHUS
JBUTaTEIEeN
BHYTPEHHETO
CTOpaHMs, TETJIOBBIX
u
TUAPOIICKTPOCTAHII




uit (MC —
IKOJIOTHSL, XUMHUSI)

Hroro no pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DIIEKTpUUYECKUE
3apsizibl.

2.1 3apsKeHHbIE 7
Tena ¥ uX
B3aMMO/ICHICTBUE

bubnuorexa [JOK

https://m.edsoo.ru/7f4181ce

Ha6monenune u
MIPOBEJICHUE  OIBITOB
MO JJIEKTPHU3ALUU Tell
npu
COTMPUKOCHOBCHUU U
WHIYKIUEH.
HaGmonenue u
00BsACHEHHE
B3aNMOJICHCTBHS
OJHOUMEHHO U
Pa3sHOUMMEHHO
3apsIKEHHBIX TEl.
OO0BsacHenue
MPUHIIMIA AEHCTBUS
AJIEKTPOCKOTIA.
OOBsiCHEHNE SIBJICHUN
AIEKTPU3ALNHU [TPU
COIPUKOCHOBEHUH
TEJ U UHAYKIMEH C
HCITOJIb30BaHHUEM
3HAHUM O HOCHTEIISIX
3JIEKTPUYECKUX
3apsiIoB B BEIIIECTBE.
Pacno3naBanue u
00BsICHEHHE ABJICHUN
3JIEKTPU3ALINU B
IMOBCEHECBHOM

JKU3HH.

Hcnonn3oBanue
BOCITMTATEIBbHBIX
BO3MOYKHOCTEH
coaep)KaHus
TEMBI yepes
noaoop
COOTBETCTBYIOIIN
X 3agady g
penieHusl.
Bxirouenue B
YPOK  HUTPOBBIX
npoLeayp JUTSL
MOAIepKAHUS
MOTHBAIIH
0o0ydJaromuxcsi K
MOJIYYEHUIO
3HAHHH.
[Ipumenenne Ha
ypoOKe
WHTEPAKTHUBHBIX
dbopm paboTHI C
00y4aroIUMHUCS:
WHTEJUIEKTYaJIbH
BIX urp,
CTUMYJIUPYIOLITUX
MI03HABATEIbHYIO
MOTHBAIUIO
00y4arouuxcs.
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HaGmonenue u
00BsACHEHHE OIBITOB,
WJLTIOCTPUPYFOTITHX
3aKOH COXpaHEHUS
IIEKTPUIECKOTO
3apsiia.

HaOmnronenue onsIToB
10 MOJICTTUPOBAHHIO
CUJIOBBIX JIMHUH

QJICKTPHUUYCCKOI'O I10JIA.

Hccnenosanne
NEeNCTBUA
AIEKTPUYECKOTO IMOJIS

[IpumeHenue
IpyIIIOBOM
paboThI I
paboThI B
napax, KOTopble
y4dar
o0y4Jaronmxcs
KOMaHHON
pabote u
B3aUMOJICUCTBU
10 C IPYTUMU

Ha TIPOBOJTHUKH H obyHaromumMHcs
TUDIICKTPUKU
HaOnronenue Hcnons3oBanue
Pa3IMYHBIX BUJIOB BOCIIUTATEIbHBIX
JEHCTBUS BO3MOKHOCTEH
JJICKTPUYECKOTO TOKA | COACpIKaHUS
¥ O0OHAPYKECHHE ITUX | TEMBI gyepes
BHUJOB JE€HCTBHA B moa0o0p
IIOBCEJHEBHOMN COOTBETCTBYIOIIHU
MoCTOSHHBII JKM3HU. X  3ama4y I
’9 - 20 bubanorexa IIOK CGopxa 1 HCIIBITAHUE | PCLICHHS.
oK https://m.edsoo.ru/7f4181ce | anexTpuueckout nenu | BraroueHue B

IMOCTOSSHHOTO TOKA.
N3mepenue cuiibl
TOKa aMIIEPMETPOM.
N3zmepenune
ANEKTPUYECKOTO
HanpsLKeHUs
BOJIbTMETPOM.
[IpoBenenue u

YPOK  HUTPOBBIX
npouenyp Ui
NoAAEPKAHUS
MOTHBaLUU
00ydJaromuxcst K
MOJIYYEHUIO
3HAHUM.
[IpumeneHne Ha
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00BSCHEHME OIILITOB,
JEMOHCTPHUPYIOLIUX
3aBHCUMOCTD
3JIEKTPUYECKOTO
COTNPOTHUBIICHUS
MPOBOJHHUKA OT €T0
JUTAHBI, TIIOTIAIN
MOINEPEYHOI0 CEUCHUS
U MaTepuaa.
Hccnenosanne
3aBUCUMOCTH CHJIbI
TOKa, IPOTEKAIOIIETO
4yepe3 pe3ucTop, OT
COIIPOTHUBJICHUS
pe3ucropa u
HanpspKEHUs Ha
pe3ucrope.
IIpoBepka nmpaBuiia
CIIOKCHUS
HanpspKeHUU pu
MOCJIEI0BATECIIEHOM
COEIMHEHUH JIBYX
pPE3UCTOPOB.
[IpoBepka nmpaBuiia
JUTSL CUJTBI TOKA TIPHU
napasuieibHOM
COCTMHCHUH
PE3UCTOPOB.

AHanus cutyanuit
MOCIIEIOBATEIIFHOIO B
napajuieIbHOTO
COCIMHCHUS
MIPOBOJIHUKOB B
JIOMaIITHHUX

ypOKe
WHTEPAKTHBHBIX

dbopm paboTHI C
00y4aroIUMHUCH:
HUHTEIICKTYalIbH
BIX urp,
CTUMYJTHPYIOIIHX
MO3HABATEIbHYIO
MOTHBAIHAIO
00yJaronuxcs.
[Ipumenenne

IpyIIIOBOM
paboThI I
paboThI B
napax, KOTopble
yuar
o0y4Jaronmxcs
KOMaHHOMN
pabote u
B3aMMO/JICVICTBU
0 C IPyTUMU
o0y4armuMucs




ANEKTPUUECKUX CETAX.
Pemenue 3amau ¢
HCIOJIL30BaHUEM
3akoHa Oma u
dbopmyn pacuéra
3JIEKTPUYECKOTO
COTNPOTHUBIICHUS NIPU
MMOCJIEIOBATEILHOM B
napajuieIbHOM
COEeTUHEHUU
MIPOBOJTHUKOB.
Onpenenenne padoThI
AIEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO Yepe3
pe3uctop.
Onpenenenue
MOIIIHOCTU
3JIEKTPUYECKOI0 TOKa,
BBIZICISIEMOI HA
pe3ucTope.
UccnenoBanne
3aBUCHUMOCTH CHJIBI
TOKa 4Yepe3 JIAMIIOUKY
OT HaIpsDKEHUS Ha
HEH.

Onpenenenne KIIJI
HarpeBaTels.
Hccnenosanne
npeoOpa3oBaHUs
SHEPryH MPHU MOIBEME
rpy3a
3JIEKTPOJIBUTATEIIEM.
O0BsacHenue
YCTPOWCTBA U




MPUHLMNA AEHCTBUS
JIOMAITHUX
AJIEKTpOHArpeBaTeslbH
BIX TIPUOOPOB.
OObsicHeHHE TPUYUH
KOPOTKOTO
3aMBIKAaHUS U
MPUHIINIA AEHCTBUS
TUTABKUX
peIOXpaHUTENCH.
Pewenne 3amau ¢
HCII0JIb30BaHUEM
3aKkoHa J[xoyis—
Jlenna. HaGaronenue
BO3HUKHOBEHUS
AIEKTPUUYECKOTO

TOKa B ) KMJAKOCTHU

23

MaruurtHasie
SIBJICHUS

1.5

bubnnorexa [JOK
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Hccnenosanne
MAarHuTHOT'O
B3aUMOJCHCTBUS
ITOCTOSTHHBIX
MarHHuTOB.
N3yuenne
MarHUTHOTO MOJIA
ITOCTOSHHBIX
MAarHuTOB IIPH UX
00BbEeIMHECHHUH U
pa3iciCHUHN.
[IpoBeneHue onsITOB

Hcnonp3oBaHue
BOCHHTATEIIHLHBIX
BO3MOKHOCTEH
coaepKaHusA
TEMBI yepes
no100p
COOTBETCTBYIOIIN
X 3agad I
penieHus.
Bximouenue B
YPOK  HUIPOBBIX
pOUENYP JUISE

10 BU3yaJIu3aluu NOAJEPKAHUS
I1OJISI IOCTOSTHHBIX MOTHBAaLlUH
MarHuToB. oOyyaromuxcst K
W3yueHue sBICHUS [IOJIYy4YEHUIO
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HaMarHU4YuBaHUs
BEIIIECTBA.
UccnenoBanne
NEeNCTBUA
AIEKTPUYECKOTO TOKA
Ha MarHUTHYO
CTPEJIKY.
[IpoBeneHue onbITOB,
JIEMOHCTPHUPYIOLTUX
3aBHCUMOCTH CHIJIBI
B3aNMOJICHCTBHS
KaTYIIKUA C TOKOM U
MAar"HuTa OT CHJIbI U
HalpaBJICHUS TOKa B
KaTyIIKe.
AHanu3 cutyauun
MPaKTUYECKOTO
MIPUMEHEHUS
AJIIEKTPOMArHUTOB (B
OBITOBBIX
TEXHUYCCKHUX
YCTpOWCTBAX,
MPOMBIIIUICHHOCTH,
METUIIIHE).
H3yuenue nerictBus
MardHMTHOTO IOJIS Ha
MIPOBOJIHUK C TOKOM.
N3yuenue nencreus
AJIEKTPOJIBUTATEIIS.
N3mepenne KITJ]

JNEKTPOABUTATEIBHO
1 YyCTaHOBKH.
Pacno3naBanue u

3HaHUMU.
[Ipumenenne Ha

ypOKe
WHTEPAKTHBHBIX

dbopm paboTHI C
00y4aroIUMHUCH:
HUHTEIICKTYalIbH
BIX urp,
CTUMYJTHPYIOIIHX
MO3HABATEIbHYIO
MOTHBAIHAIO
00yJaronuxcs.
[IpumeneHue

IpyIIIOBOM
paboThI I
paboThI B
napax, KOTOpbIe
yuar
oOyuaromuxcs
KOMAaHTHOM
pabote u
B3aUMOJCHCTBU
0 C IPyTUMU
oOy4armuMucs




aQHAJIA3 PA3TTUIHBIX
IIPUMEHEHUN
JEKTPOABUTATENCH
(Tpancmopr,
OBITOBBIC
yCTpOiicTBa U Jp.)

24

DIIeKTpOMarHuTH
ast THAYKLUS

bu6mmoreka [IOK
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OnBITE IO
HCCJICTOBAHUIO
SIBJICHUS
ANEKTPOMATHUTHOMU
WHIYKIIAU:
HCCJICIOBaHNE
N3MEHEHHUH
3HAYCHUS U
HarpaBJICHUs
WHIYKIUOHHOTO
TOKa

Hcnonp3oBaHue
BOCITMTATEIBbHBIX
BO3MOYKHOCTEH
coaep)KaHus
TEMBI yepes
moa0op
COOTBETCTBYIOIIN
X 3agady  JId
peLICHHUS.
Bxirouenue B
YPOK  HUTPOBBIX
npoueayp JUTSL
MOAIepKAHUS
MOTHBAIIHA
00ydJaromuxcst K
MOJIYYEHUIO
3HAHHH.
[Ipumenenne Ha
YpOKe
WHTEPAKTUBHBIX
dbopm paboTHI C
00y4aroIUMHUCH:
MHTEJUIEKTYaJIbH
BIX urp,
CTUMYJIUPYIOLTUX
MI03HABATEIIbHYIO
MOTHBAIUIO
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oOydJaroumxcs.
[Ipumenenue

rpyNnnoBOx
paboThI Ui
paboThl B
napax, KOTOpble

ydaT

o0yuaromuxcs
KOMaHTHOU
pabote u
B3aIMOJIENCTBU
0 C IPyTUMU
00yJaroIuMHUCS

Hroro no pazneny 37

PesepBHOe Bpemst 3

OBIIEE

KOJIMYECTBO

68 14.5
YACOB I10

[NPOTPAMME




9 KJIACC

KosauuecTBo yacos JesiTeIbHOCTD
DJIeKTPOHHbBIE
Ne Hamvenoparime HpaxTiiec (uudpossbie) OcHOBHBIE BU/IBI YAHTEI ¢
p/n | PAMCROBMTEM | Beer | KoHTpoabH | xue pagorrr o0pa3oBaTe/bHbIE NeATENLHOCTH yaeTom
MPOrpaMMbI 0 ble padoThbI padoueii
pecypchl o0yvyarmuxcs
NPOrpamMmbl
BOCHUTAHUS
Pa3pen 1. Mexannueckue siBJICHUSA
Ananus n | Ucnons3oBanue
oOcyKJeHHe BOCIUTATENbHBIX
pAa3IAYHBIX BO3MOXHOCTEU
IPUMEPOB coJiep>KaHus
MEXaHUYECKOT O TEMBI yepes
JIBUKCHHUSL. noaoop
O6cyxnenne COOTBETCTBYIOIIN
IpaHuIl X  3agad A
MIPUMEHUMOCTH pelIeHus.
MOJIeTTH Bxurouenue B
Mexanueckoe «MaTeprabHast YPOK  HMIPOBBIX
11 JIBHUXCHHUEC U 12 1 1 Bubnuoreka HOK TOYKAY. npouenyp 151
' CIOCOOBI €ro https://m.edsoo.ru/7f41a4a6 | Onucanue MoAIepKAHUS
OTHUCaHUS MEXaHUYECKOT 0 MOTHBAIUH
TIIBIDKEHUSA oOyJaromuxcst K
pa3IMYHBIMH MOJTy4EHHUIO
criocobamu 3HAHUH.
(ypaBHEHHE, [Ipumenenue Ha
tabymna, rpaguk). | ypoke
Ananus MHTEPAKTHUBHBIX
KU3HEHHBIX dbopM paboTel C
CUTYaIluH, B | oOy4aromumMucs:
KOTOPBIX WHTEJUICKTYaJIbHbI
MIPOSIBIISICTCS X urp,
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OTHOCHUTEJILHOCTD
MEXaHUYECKOTro
JIBUKEHMUSL.
HaOmronenune
MEXaHUYECKOT 0o
JBYDKEHUS Tena
OTHOCHUTEIILHO
pa3HbIX
oTCufTa.
CpaBHenue nyrtei
U TPaeKTOpUi
JBM)KEHUSI OJTHOTO
U TOro XK€ Tena

TCI

OTHOCHUTEILHO
pa3HBIX el
OTCuUéTa.

Ananuz TEKCTa
lanumes 00
OTHOCHTCIHLHOCTH
JIBHOKEHU,
BBINTOJIHEHHUE
3aJlaHuil M0 TEKCTYy
(cmbIcTOBOE
YTCHUE).
Omnpenenenue
CpEeHeH CKOpPOCTH
CKOJIbKEHUS
Opycka WIH
JBUOKCHHSI [IAPHKA
I10 HaKJIOHHOM
IUIOCKOCTH.
Ananuz Hu
o0CyKIeHHE

croco00B

CTUMYJTHPYFOIIHX
M03HABATENbHYIO
MOTHBAIIHIO
o0y4aromuxcs.
[IpumeHnenue

IPYIIIOBOM
paboTHI WK
paboTHI B Iapax,
KOTOpBIE y4yaT
oOyuaromuxcs
KOMaHIHOM
pabote u
B3aUMO/ICVICTBU
10 C IPyTUMHU
00yJaroIuMHUCS




pUOIMKEHHOTO
oTpeeneHus
MIHOBEHHOM
CKOPOCTH.
Omnpenenenue
CKOPOCTH
PaBHOMEPHOTO
IBUKEHUS (IIapHKa
B KUJKOCTH,
MOJIeTH
ANEKTPUYECKOTO
aBTOMOOWIIE U T.
u.). Onpenenenue
MyTH,
IIPOMIEHHOTO 34
JTAaHHBINA
MIPOMEKYTOK
BpEMEHH, u
CKOPOCTH Tejla IIO0
rpaduky
3aBUCHMOCTH ITyTH
PaBHOMEPHOTO
JIBUKCHHUS oT
BpPEMEHH.
OO6cyxaeHue
BO3MO>KHBIX
MIPUHIIAIIOB
EUCTBUSA
puOopoB,
M3MEPSIOLINX
CKOpPOCTh
(ctmmoMeTpoB).
Beruucnenue mnyru
U CKOPOCTH IpHU




PaBHOYCKOPEHHOM
MPSIMOJTMHENHOM
JBKEHUHU TeJIa.
Onpenenenue
IIPOMJIEHHOIO IIYyTH
u YCKOpEHUSs
NBIDKEHUS Tella 10
rpaduky
3aBUCHUMOCTH
CKOPOCTH
PaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO
NBIKEHUS Tela OT
BPEMEHH.
Omnpenenenue
YCKOpPEHHUsl  Tesa
npu

PaBHOYCKOPEHHOM
JIBIDKCHUU 110
HaKJIOHHOM
IUIOCKOCTH.
H3mepenne

MEePUO/Ia U YACTOTHI
oOpamieHust  Tena
0  OKPY)XKHOCTH.
Onpenenenue
CKOpOCTH
PaBHOMEPHOTO
JIBMOKEHUS Teja I10
OKPY>KHOCTH.
Pemenne 3amaq
Ha ompe/eIeHIe
KHHEMATHYECKUX

XapaKTCPHUCTUK




MEXaHHYECKOTO
JIBUKCHHUSI
Pa3IMYHbBIX
BUJIOB.
PacniosnaBanue u
MPUOIMKEHHOE
OIHCaHue
Pa3IMYHBIX BUJIOB
MEXaHHYECKOTO
JIBUKCHYS B
IpUPOJIC U
TeXHUKE (Ha
npuMepax
cBOOOIHO
MAJArOIIHX Tel,
JIBUKCHHUSI
KUBOTHBIX,
HeOECHBIX TEIL,
TPAHCIIOPTHBIX
CPEJIICTB H JIp.)

1.2

BzaumojaerictBue
Tel

20
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HaoOmronenue 51
o0cyKIeHHe
OIIBITOB c

IBIDKEHHEM  Teja
MPpU  YMEHBIIICHUH
BIUSHUSL  APYTUX
Tell,
MPEMSITCTBYIOUINX
NIBMKEHHUIO.
Ananuz TEKCTa
Iammnes C
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OMHUCaHUuEM
MBICJIEHHOTO
JKCIIEPUMEHTA,
000CHOBBIBAIOIIIECTO
3aKOH  MHEPIIUH;
BBITTOJIHEHUE
3aIaHUN 110 TEKCTY
(cMBICTIOBOE
YTCHUE).
Ob6cyxnenue
BO3MOKHOCTHU
BBITTOJTHEHUS
3aKOHa WHEPIMU B
Pa3IMYHBIX
CHCTEMAX OTCYETA.
HaOmronenune u
o0CyKIeHHE
MEXaHUYECKHUX
SIBIICHH,
MPOUCXOAAIIUX B
CHCTEME  OTCU€Ta
«Tenexka» npu eé
PaBHOMEPHOM u
YCKOPEHHOM
JBYKCHUN
OTHOCHUTEIHLHO
KaOMHeTa (PU3UKH.
JencTtBus c
BEKTOpaMHU CHUIT:
BBITTOJIHEHUE
3aaHui o
CJI0’KEHUIO u
BBIYUTAHUIO
BEKTOPOB.




Habnronenune
W/WIN TIpOBEJCHUE
OTIBITOB,
JEMOHCTPHUPYIOIIH
X 3aBHUCHUMOCTh
YCKOpEHUS Tena OT
IIPUWIOKEHHON K
HEMYy CWIBl H
MAacchl Tela.

Ananuz Hu
00BsICHEHHE
SIBJICHHUI c
HCIIOJIb30BaHUEM

BTOPOTO 3aKOHAa
Hrrortona.
Pemenne 3amau c

HUCIIOJIL30BAaHUEM
BTOPOTO 3aK0Ha
Hrerotona "

IIpaBujia CIOXCHUS
CHIJI.

Onpenenenue
J)KECTKOCTH
MPY>KUHBI.

AHann3 cuTyanmii,
B KOTOPBIX
HaOJII0JAI0TCS
yhnpyrue
nedopmaruu, 1 ux
00BsCHEHHE c
HCII0JIb30BaHUEM
3aKOHA I'yka.

Pemenue 3amau c
HUCIOJIL30BAaHUEM




3akoHa ['yka.

HccnenoBanue
3aBHUCHUMOCTH CHIIBI
TpEeHUs
CKOJILKCHUS oT

CHJIBI HOPMAJILHOT'O
JIaBJICHMSI.
O06cyxnaeHue
pe3yJIbTaToB
HCCIIEI0BAHUS.
Omnpenenenue
kod(durmenrta
TPCHHUS
CKOJIbKEHHUSL.
Nsmepenne  cuiibl
TPEHUS TTOKOSI.
Pemenne 3amada c
HCIIOIb30BaHHEM
(hopMyITBI TUTST
CHJIBI TpeHUs
CKOJIbKEHHUS.
AHann3 IBUWXEHUSA
T€I TOJIBKO TOJ
JNECTBHEM  CHIJIBI
TSHKECTHU —
CBOOOIHOTO
aJICHUsI.
OObscHeHHE
HE3aBHCHUMOCTHU
YCKOpEeHUs
CcBOOOJIHOTO
MageHuss OT MaccChl
Tela.

OLleHKa BEJIUYUHBI




CHIJIBI TATOTCHUA,

NENCTBYIOLIEH
MEXTy TIBYMSI
TeJIaMu (s

Pa3HBIX Macc).
AHann3 IBUWXEHUSA
HEOECHBIX TEJI MHOL
NEHCTBUEM  CHJIBI
TSATOTCHUS (c
HCITOJIb30BaHUEM
JIOTIOTHUTETHHBIX
HCTOYHHKOB
uH(popManun).
Pemenne 3amau c
HCII0JIb30BaHUEM
3aKOHa
BCEMHUPHOTO
TATOTCHUS u
bopmyIbl ISt
pacuéra CHJIBI
TSDKECTH.

Ananus
OPUTHHAIILHOTO
TEKCTa,
OMHCHIBAIOIIETO
MIPOSIBJICHUS
3aKOHa
BCEMHUPHOTO
TATOTCHUS;
BBITIOJITHCHHE
3aIaHUN 110 TEKCTY
(cMBICTIOBOE
YTCHUE).
HaOmronenune u




o0CyKIeHHE

OIIBITOB 1o
U3MEHEHUIO  Beca
Tena npu
YCKOPEHHOM
JBUKCHHH.

AHa3  yCIIOBHM
BO3HUKHOBEHUS
HEBECOMOCTH 51
IIEpPErPy3KHu.

Pemenue 3amauy Ha
Omnpe/iclicHuEe Beca
TCJIa B pa3JII/I‘-IHI)IX
YCIIOBHUSIX.

ABamm3 cui,

JEUCTBYIOIIMX Ha
TEJO,
MOKosIIeecs Ha
orope.
Onpenenenue
LIEHTpA TSHKECTH
Pa3IUYHBIX TEN

1.3

3aKOHEBI
COXpaHEHUs

10

bubnuoreka [{OK
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HaOmronenue u
o0CyKIeHHE
OIIBITOB,
JIEMOHCTPHUPYIOIIIH
X mepeaavy
UMITyJIbCa TIPU
B3aHMOJIEHCTBUH
TeJl, 3aKOH
COXPaHCHHUS
UMITyJIbCa TIPU
a0COJIIOTHO
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YOPYrom u
HEYIpPYyrom
B3aUMOJICHCTBUH
Ted.

AHann3 cutyauuu
B OKpY’Karouiei
JKH3HH C
HCITOJIb30BaHUEM
3aKOHA COXPaHEHHUS
HMITyJIbCA.
Pacno3naBanue
SIBIICHHS
PEaKTUBHOTO
JIBIDKCHUS B
MIPUPOJIE U TEXHUKE
(MC — Guomnorus).
IIpumeHeHue
3aKOHA COXPaHEHUs
HMITYJIbCA JIJIS
pacuéra
pe3yJbTaToOB
B3aHMOJICHCTBHS
Ten (Ha mpuMepax
HEYIpyroro
B3aHMOJICHCTBUS,
yIpyroro
LEHTPAIBHOTO
B3aHMOJICHCTBHS
JIBYX OJMHAKOBBIX
TEJ, OJHO U3
KOTOPBIX
HETIOABHKHO).
Pemenune 3aga4 ¢
HCITOJIb30BaHUEM




3aKOHA COXPaHEHHUS
HMITyJIbCa.
Omnpenenenue
paboTHI CHITBI
YIPYTOCTH IIPU
noabEME Ipysa ¢
HCIIOJIF30BaHUEM
HEITOIBMIKHOT'O U
IIOJIBMKHOTO
OJI0KOB.
N3mepenue
MOIITHOCTH.
N3mepenue
NOTEHIINAILHOMN
SHEPTUH YIIPYTO
nehopMUPOBAHHOU
MPY>KUHBI.
H3mepenne
KHHETHIECKOM
SHEpruu Teja mo
JUTUHE TOPMO3HOIO
MyTH.
DKCnepuMeHTaIbH
0€ CpaBHEHHE
H3MCHCHUS
NOTEHIIMAILHON U
KHHETHIECKOM
SHEprui Tena npu
JIBHOKCHHUU I10
HaKJIOHHOM
IUIOCKOCTH.
DKCIepUMEHTAIIbH
asl MpoBepKa
3aKOHA COXPaHCHUS




MeXaHUIeCKOM
SHEpruu npu
CcBOOOTHOM
MaJicHUH.
IIpumeHeHue

3aKOHa
COXpaHEHUS
MEXaHUYeCKOM
SHEPruu JJIst
pacuéra
MOTEHITMATbHON 1
KHHETHYECKOM
SHEPIui Tena.
Pemenune 3agad ¢

HCII0JIBb30BaHUEM
3aKOHA
COXpaHEeHUs
MEXaHUYECKOH
SHEPTUH
Hroro no pazneny 40
Pa3znea 2. Mexanuueckue KoJ1e0aHUA U BOJTHEI
HaOmronenune Hcnons3oBanue
KOJIeOaHUil 1o BOCIIATATENILHBIX
JNIEUCTBUEM CHUII BO3MOXKHOCTEH
1 Mexanuueckue 7 bubnuorexa [JOK TSDKECTH 1 CONCPKAHMA
. TOCTU U TEMBI qepes
Koe0anus https://m.edsoo.ru/7f41a4a6 YHpY P
oOHapyXeHHE moabop
MOO0HBIX COOTBETCTBYIOIIN

KoJIeOaHuii B
OKpY’KaroIIeM

X  3agay I
pelieHusl.
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MHUpE.

Amnanus KonebaHui
rpy3a Ha HUTU U Ha
MIPYKUHE.
Omnpenenenue
YaCTOTHI
KoJIcOaHmIt
MaTeMaTHYECKOT0
U TIPY>KHHHOTO
MasITHUKOB.
HaoOmonenue u
00BsCHEHHE
SIBIICHUS
pe3oHaHca.
HccnenoBanme
3aBUCHUMOCTH
neproja
KoJe0aHui
ITOJIBEIIEHHOTO K
HUTH Tpy3a OT
JUTMHBI HUTH.
IIpoBepka
HE3aBHCHUMOCTHU
neproja
KoJiebaHu Tpy3a,
ITOJIBEIIEHHOTO K
JIEHTE, OT MaCChl
rpysa.
HaOmonenue u
o0cyKJeHue
OIIBITOB,
JEMOHCTPHUPYOIIN
X 3aBHCHMOCTh
neproja

Bxirouenue B
YPOK UTPOBBIX
poIeayp TUTSt
MoAIep>KaHus
MOTHBAITIH
oOyyaromuxcst K
MOJTYYCHUIO
3HAHUM.
IIpumeHnenne Ha
ypoKe
WHTEPAKTHBHBIX
dbopm paboTHl C
00yJaroIUMUCS:
UHTEIJICKTYaIbHBI
X urp,
CTUMYJIHPYIOIINX
MMO3HABATEIIbHYIO
MOTHBAIIHIO
00yJaromuXCsl.
[Ipumenenue
rPYIIIOBOM
paboThl WK
paboTHI B Iapax,
KOTOpBIE y4yaT
o0y4Jaronmxcs
KOMaHIHOM
pabote u
B3aIMOJIENCTBUA
10 C IPYTUMU
o0yJarmuMucs




KoJIcOaHMI
MPY>KUHHOTO
MasATHHKA OT
Macchl Ipy3a u
)KECTKOCTH
MPY>KUHBI.
IIpumeHeHue
MaTeMaTHYECKOTO
Y TIPY>KUHHOTO
MasTHHUKOB B
KadeCcTBE MOJCIICH
JUUTSL OTTMICAHUS
KoJIcOaHMii B
OKpYKarolleM
MHUpe.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYMCIIEHUEM
WA OIICHKOM
YaCcTOThI
(mepuona)
KoJcOaHui

2.2

Mexannueckue
BOJIHBI. 3BYK

bubmuorexa [JOK
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OO6napyxeHue u
aHaJIu3 BOJTHOBBIX
SIBJICHUH B
OKpY’KaroIeM
MHUpE.
HaOmronenune
pacmipocTpaHeHus
MIPOJOIBHBIX U
MIOTICPEYHBIX BOJIH
(Ha Mozenu) u
oOHapy)KCHHE



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

AHAJIOTMYHBIX
BHJIOB BOJIH B
npupoze (3BYyK,
BOJISTHBIC BOJIHBI).
Brrancienue
JUIMHBI BOJIHEI U
CKOpPOCTH
pacnpocTpaHeHUs
3BYKOBBIX BOJIH.
DKCnepuMeHTaIbH
0€ OTIpe/IeIICHNE
TPaHMI] YaCTOTHI
CIBIIIMMBIX
3BYKOBBIX
KOJICOaHHIA.
HaOmronenune
3aBUCHUMOCTHU
BBICOTHI 3ByKa OT
4acTOTHI (B TOM
YHCIIE C
HCIIOJIb30BAHUEM
MY3BIKaJIbHBIX
UHCTPYMEHTOB).
HaOmronenue u
00BsICHEHHE
SIBJICHUS
aKyCTHYECKOTO
pe30HaHca.
Ananuz

OPUTHHAIBHOTO
TEKCTa,
IOCBIIIEHHOTO
HCITOJIb30BaHHIO




3ByKa (W
yIIbTpa3ByKa) B
TEXHHUKE
(ax0soKarms,
yIbTPa3ByK B
MEIUIIMHE U Ap.);

BBITIOJIHCHHE
3aJlaHui 110
TEKCTY
(cMbIcTIOBOE
YTCHUE)
Hroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJTHBI
[Toctpoenue Hcnonb3oBanue
paCCY)KI[CHI/If/'I, BOCITMTATCIIbHBIX
000cHOBbIBatonux | BOSMOKHOCTEH
coJiepKaHus
B3aUMOCBS3b
TEMBbI yepes
SMEKTPHUECKOTO B | 11650
MarHUTHOTO NOJEH. | cooreTCTBYOLIM
DIeKTpOMarHuTH X 3amad A
31 o€ ToJIe U 6 ) Bbubmoteka LJOK OKCNEPUMEHTAIIEH peLIeHUsL.
' AJIEKTPOMArHUTH https://m.edsoo.ru/7f41a4a6 | OC H3ydCHHUC Bxtouenue B
bI€ BOJIHBI CBOMCTB YPOK UI'POBBIX
3JICKTPOMAarHuTHBIX | IIPOLEAYP JJ1
BOJIH (B TOM yuciie | TOAACPKAHMA
¢ [OMOLLIBIO MOTHUBALIHI
oOyyaromuxcst K
MOOWJIBHOTO
MOJTYYCHUIO
TenedoHa). SHAHMIL

[IpumeHeHne Ha



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

Ananns
peHTI‘GHOBCKI/IX
CHHUMKOB
YeJIOBEUECKOI0
OpraHu3ma.

AHann3 TEeKCTOB,
OIUCBIBAIOIINX
MPOSIBJICHUS
AJIEKTPOMArHUTHOT
0 M3ITyYeHUs B
MIPUPOJIC: KUBBIC
OpPTaHHU3MBI,
W3ITydeHUs
HEOECHBIX Tel
(cMBICTIOBOE
YTCHUE).

Pacno3naBanne u
aHaJIN3 Pa3INYHbIX
MPUMEHEHUN
3JEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE.

Pemenue 3agau c
HCITOJIb30BaHUEM
dbopmy IS
CKOpPOCTH
AJIEKTPOMArHUTH
BIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI

ypoKe
MHTECPAKTHUBHBIX

dbopM paboTel C
00y4aroIUMUCS:
WHTEIJICKTYaTbHBI
X urp,
CTHUMYJTHPYFOIIHX
M03HABATEIIbHYIO
MOTHBAIIHIO
o0yJaromuxcs.
[Ipumenenue

IPYIIIOBOM
paboThl WK
paboTHI B Iapax,
KOTOpBIE y4yaT
oOyuaromuxcs
KOMaHIHOM
pabote u
B3aUMO/ICVICTBU
10 C IPyTUMU
00yJaroIMMHUCS




CB€Ta

Wroro no pazaeny

6

Pa3gen 4. CBeToBbI€ ABJICHUSA

3aKOHEBI

4.1 pacIpoCTpaHEeHH

s CBC€Ta

bubnuoreka [{OK

https://m.edsoo.ru/7{41a4a6

HaOmronenune
OIIBITOB,
J€MOHCTPHUPYIOIIH
X SIBJICHHE
MIPSMOJIMHEHHOTO
pacmipocTpaHeHus
cBeTa
(BOBHUKHOBEHHE
TEHU U MOIYTeHH),
U UX
WHTEPIPETAIHS C
KCIIOJIE30BAHUEM
IOHSITHS CBETOBOI'O
nyya.

OObscHeHHUE U
MOJICTTUPOBAHUE
COJHEYHOTO U
JIYHHOT'O 3aTMEHUH.
HccnenoBanue
3aBHCHMOCTH yTJIa
OTpaKEHUS
CBETOBOT'O JIy4a OT
yria mnajaeHusl.
N3yuenue cBoricTB
HM300pakeHUS B
TJIOCKOM 3epKaie.
HaGmronenue u
00BsICHEHHE
OIIBITOB IO

Hcnonb3oBaHue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
TEMBI yepes
noabop
COOTBETCTBYIOIIU
X  3amad  JuIA
pelieHusl.
Bxkiatouenue B
YPOK HUTPOBBIX
poreayp JUISE
MoA/IepKaHUS
MOTHBAI[HN
oOyyaromuxcst K
MOJTYYCHUIO
3HAHWH.
IIpumeHnenne Ha
ypoKe
MHTEPaKTUBHBIX
dbopMm paboTHl ¢
00yJaroIUMUCS:
MHTEIJICKTYaIbHBI
X urp,
CTUMYJTHPYIOIINX
MMO3HABATEIIbHYIO
MOTHBAIHIO
00yJaromuXCsl.
[Ipumenenue



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

MOJTyYEHUTO
n300pakeHUH B
BOTHYTOM U
BBIITYKJIOM
3epKajax.
HaGmronenue u
00BsICHEHHE
OIIBITOB IO
MIPEIIOMIICHUTO
CBETa Ha TPAHMUIIC
Pa3IUYHBIX Cpell, B
TOM YHCJIE OIBITOB
C TIOJTHBIM
BHYTPEHHUM
OTpaKCHUEM.
HccnenoBanue
3aBHCHMOCTH yTJIa
MPEIOMJICHUS OT
yTriia majieHus
CBETOBOTO JIy4a Ha
rpaHuIe

«BO3AYX—CTCKIIO».

Pacno3naBanue
SIBJICHHUI
OTpaXXEHUA U
MPEIOMIICHUS
CBETa B
OBCEIHEBHOM
JKU3HU. AHaIn3 U
00BsCHEHHE
SIBIIEHHUS
OIITHYECKOTO
MHUpaxa.
Pemenue 3agau c

IPYIIIOBOM
paboThl WK
paboTHI B Iapax,
KOTOpBIE y4yaT
oOyJaromuxcs
KOMAaHHOH
pabote u
B3aMMO/JICVICTBU
10 C IPyTUMU
00yJaroIMMHUCS




HUCIIOJIB30BaAHNEM
3aKOHOB
OTPaXXCHUA U
IpCIIOMIICHUA
CBCTa

4.2

JInH3el U
OIITHYECKHUE
npudOpPHI

bubnuorexa [JOK

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

[Tony4yenue
M300pakKeHHH C
MTOMOIIIBIO,
cobuparoiei u
paccenBarouien
JIUH3.
Omnpenenenue
boxycHOrO
paccTosHUs U
ONITUYECKOU CUJIBI
coOuparoren
JIUH3BI.
Ananus
YCTPOMCTBA U
TIPUHIIATIA
EUCTBUSA
HEKOTOPBIX
ONTUYECKUX
prOOpOB:
(dboToanmapara,
MHUKPOCKOIIA,
teneckona (MC —
OunoJtorusi,
aCTPOHOMHUS).
AHanus sBiIeHuM

OJIM30PYKOCTH H
IaTbHO30PKOCTH,
NpUHIIATIA



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

JIEHCTBUS OUYKOB
(MC —
OMOJIOTHS )

4.3

Pasnoxenue
0eJIoro cBeTa B
CIIEKTP

bubnuoreka [{OK

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

Hao0mroaenue o
Pa3I0KEHUIO
Oenoro ceera B
CIICKTP.
HaOmonenue u
00BsCHEHHE
OIIBITOB II0
MOJIYYCHHIO OEIoro
CBETa MpH
CJII0’KEHHUU CBETA
Pa3HBIX I[BETOB.
IIpoBenenue u

00BsCHEHHE
OTIBITOB T10
BOCIIPHUSITHIO
[[BETa IIPEIMETOB
IPH UX
HaOJIIOICHUN
4yepe3 [BETOBBIC
GbUIBTPHI
(LIBETHBIE OYKH)

Hroro no pazneny

15

Pa3gen 5. KBanToBbIe IBJICHUSA

5.1

Hcnyckanue n
HOTJIOUICHHUE
CBETa aTOMOM

bubmuorexa [IOK

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

OO6cyxaeHue
IICJTU OTIBITOB
Pesepdopna o
UCCIICTOBAHHIO

Wcnonp3oBanue
BOCITMTATEIBbHBIX
BO3MOKHOCTEH
COZIEpP)KaHUSI  TEMBI



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

aTOMOB,
BBIJIBIDKEHUE
TUIIOTE3 O
BO3MOXKHBIX
pe3yabraTax
OTIBITOB B
3aBHUCHMOCTH OT
MpenoiaraeMor
0 CTpOCHUS
aTOMOB,
bopmynHupoBaHU
€ BBIBOJIOB U3
pe3yJIbTaToB
OTIBITOB.
OO6cyxaeHue
MPOTHUBOPEUUI
IJTAaHETapHOU
MOJIETIH aToMa U
OCHOBaHHU HJIst
runote3bl bopa o
CTAIlMOHAPHBIX
opOuTax
AJIEKTPOHOB.
HaOmronenune

CIUIOLIHBIX U
JIMHEHYaTBIX
CIIEKTPOB
W3JIy4CHUS
Pa3IUYHBIX
BCIIIECTB.
OObscHeHHE
JIMHEHYaThIX
CIEKTPOB

yepes noabop
COOTBETCTBYIOIIHNX
3a/1a4 JiIsl pEIICHHUS.
Bxirouenue B ypok
UTPOBBIX TPOIIETYP
UL TIOAJEp KaHUS
MOTHBAIIHH
oOyuaromuxcs K
MOJTYYECHUIO 3HAHMIA.
[Ipumenenune Ha
ypOKe
UHTEPAKTUBHBIX
dopm  paboTBl C
00y4aroIUMHUCH:
WHTEIICKTYaTbHBIX
urp,
CTUMYITUPYIOITIX
MO3HABATEIIbHYIO
MOTHBAIIHIO
00yJaromuxcs.
IIpumeHeHue
IpyNIoBoi paboThI
WU paboThI B

mapax, KOTopbie
y4ar
o0yJaromuxcs
KOMaHIHOM paboTe
u
B3aHMMOJCHCTBUIO C

JIPYTUMH
00yJaromuMHUCs




W3JTYyYEHHUS

5.2

Crpoenue
aTOMHOTO si/Ipa

bubnuoreka [{OK

https://m.edsoo.ru/7{41a4a6

OO6cyxaeHne
BO3MOXKHBIX
THUIOTE3 O MOJENIX
CTPOCHHS sIJIpa.
Onpenenenue
cocrasa sijiep 1o
3aJJaHHBIM
MacCCOBBIM U
3apsJI0BBIM YHCIIaM
1 T10 TTOJIOKEHHUIO B
MEePUOINYECKOM
cucTeMe
anemeHToB (MC —
XUMUS).
AHanu3 u3MeHEeHHUs
cocTaBa sipa v ero
MOJIO)KEHUS B
MEPUOINYECKOMN
CUCTEME TIPH a-
PaIMOaKTUBHOCTH
(MC — xumus).
HccnenoBanme
TPEKOB a-4acTHI]
10 TOTOBBIM
dhoTorpadusam.
OOnapyxeHue u
HU3MEPECHHUE
paMaiHOHHOTO
(hoHa C MOMOIITBIO
J03UMETpa, OI[CHKA
ero
MHTEHCUBHOCTH.
Ananuz

Hcnons3oBanue
BOCIIUTATEIbHBIX
BO3MO>KHOCTEH
coJiepKaHus
TEMBbI yepes
noabop
COOTBETCTBYIOIIU
X 3amad s
perieHusl.
Bxkatouenue B
YPOK HUTPOBBIX
poIeayp JUISt
MoA/IepKaHUs
MOTHBAIH
oOyyaromuxcst K
MOJTYYEHUIO
3HAaHUM.
IIpumeHnenne Ha
ypoKe
WHTEPAKTHBHBIX
dbopm paboTHl C
00yJaroIUMUCS:
WHTEIICKTYaIbHBI
X urp,
CTUMYJIHPYIOIINX
MMO3HABATEIIbHYIO
MOTHBAIIHIO
00yJaromuXCsl.
[Ipumenenue

rPYIIOBOM
paboThl WiIH
paboThI B Iapax,



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

OMOJIOTMUECKHUX
N3MCHCHMUI,
MIPOMCXOISAIINX
o[ IEUCTBUEM
PaguOaKTUBHBIX
nznydyenuit (MC
— Ouomnorus).
Hcnonb3oBanue
PaINOAKTUBHBIX
W3JIyYEHHUI B
menuiuae (MC
— Ouosorus)

KOTOpbIE y4yaT
o0y4Jaronmxcs
KOMAaHHOH
pabote u
B3aIMOJIENCTBUA
0 C APYTUMHU
00yJaroIMMHUCS

53

S nepHbie
peakuuu

bubnnorexa [JOK

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

Pemenune 3agad ¢
HCITOJIb30BaHUEM
3aKOHOB
COXpaHEHUs
MAacCCOBBIX B
3aps0BbIX YHUCEIT
Ha ompe/elIeHUE
pe3ynbTaToOB
SIIEPHBIX PEAKLINM;
aHaJInu3
BO3MOXKHOCTH WU
HEBO3MO>KHOCTH
SIEPHOM peaKIuu.
OueHka sHepruu
CBSI3H SI7IEP C
HCITOJIb30BaHUEM
bopmyIbl
OUHIITEHHA.
OO6cyxaeHue
MEPCIICKTUB



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

HCIIOJIb30BAHUS
YIIPaBJISIEMOTO
TEPMOSIIEPHOTO
CHHTE3A.
OO6cyxneHue

MIPEUMYIIECTB U
9KOJIOTUYECKUX
po0Jem,
CBA3aHHBIX C
SIIEPHOU
snepretuxoit (MC
— 9KOJIOTHS)

Hroro no pazneny 17

Pa3neu 6. IloBTopuTe1bHO-000011a101M I MOYJIb

[ToBTOpEHME U
000011IEHHE
6.1 coaepKaHus 9
Kypca pu3mnku 3a
7-9 ximacc

bubmuoreka [JOK

https://m.edsoo.ru/7{41a4a6

Hroro no pazneny 9

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 3

27



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




INIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJinyecTso yacos Jara DJieKTPOHHbBIE HH(POBbIE
Ne i/ Tema Ypoka Bceer KOHTpoJ'[],H HpaKanec]c H3Yy4YCHH 06pa3OBaTe.]II>HI>Ie
0 ble padoThI ue padoTbl A pecypchl
1 ®du3uka — Hayka o npupoae. SABnenus 1
npuposl . DOr3ndecKue IBICHUS
) ®u3nuecKue BEIUYUHbI U UX 1

HU3MCPCHHUC

NuctpykTax no Th npu BeIOJIHEHUH
71a00paTOPHBIX padoT.

3 JlaGopaTopnas paGora Nel 1 1
«OrmpeneneHue eHbl IeTICHUS
WU3MEPUTEIILHOTO TPHOOpay

MeTtob1 HAay4YHOI'O IIO3HAHMUSI.

4 Onucanue Gpu3nvecKux SBICHUI ¢ 1 bubnnoreka [JOK
[IOMOIIIBI0 Mozeliei. Pusuka u https://m.edsoo.ru/ff09172a
TEXHHKA.
Ctpoenue BemecTBa. ONbITHI,

5 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff09fe0a

BEIIleCTBa

6 JIB>KeHME YacTHIl BEIECTBA. 1 bubnuotexa [JOK
Huddyzus https://m.edsoo.ru/ff0a013e

7 JlabopaTtopHnast pabota No2 1 1
«Omnpenenenre pa3MepoB MaJbIX TEID)

g B3aumHoe nputsbkeHue u |

OTTAJIKUBAHUEC MOJICKYJIL.



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

bu6mmorexa [IOK

9 ArperaTtHble COCTOSIHUSI BEIIECTBA. hitps-//m.edsoo.rw/f0a0378
10 Mexanuueckoe 1BuxeHue. PaBHomepHoe bubnnorexa [IOK
Y HEPaBHOMEPHOE JIBUYKEHUE https://m.edsoo.ru/ff0a05¢c6
11 Cxopoctb. Equnuiipl ckopoctu bubmmorexa [OK
https://m.edsoo.ru/ff0a079c¢
12 Pacuer nytu u BpeMeHu ABUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
13 [IpsimonrHENHOE PaBHOYCKOPEHHOE
JIBVOKCHUE
14 Nuepuus. Macca — Mepa HHEPTHOCTH bubnmnorexa [JOK
Tem https://m.edsoo.ru/ff0a0c10
15 IInmoTHOCTE BeliecTBa. bubmmorexa [OK
https://m.edsoo.ru/ff0a0fee
16 PacueT macchel 1 00beMa Tejia o ero bubmuoreka [JOK
MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Ornpenenenue
MJIOTHOCTH TBEPAOTO TEIa
18 Pemenue 3agay mo reme "I11OTHOCTE bu6mmoreka [JOK
BerecTna" https://m.edsoo.ru/ff0al23¢
19 Cuna xak icapaKTepHCTI/IKa
B3aUMOJICHCTBUS TE.
10| Cons mnsty omrof omcern  watcof b morera LIOK
Tera https://m.edsoo.ru/ff0al8cc
21 Cwiia ynpyroctu. 3akon ['yka
22 Bec tena. HeBecomocTs. Penenue bubmuoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc

3axay o teme "Cuna tsoxkectu"”

https://m.edsoo.ru/ff0al778

Cuita TSDKECTH Ha APYTrux IJIaHeTax.

bubmuoreka [JOK

23 ®dusnyeckue XapaKTepUCTUKH TUTAHET https://m.edsoo.ru/ff0al1502
N3zmepenue cun. flunamomerp
JlaboparopHnas pabota «3yuenue
24 3aBUCUMOCTH PaCTSKEHUS
(tedopmaniun) Npy>KUHBI OT
IIPUJIOKEHHON CUJIBI»
75 CrioxeHue IByX CUJI, HAIPaBJIEHHBIX 110 bu6nmoreka [JOK
0JIHOI1 psiMoii. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0al778
26 Pemenue 3agau mo reme bu6mmorexa [IOK
"PaBHOzelcTBYIOIIas cui” https://m.edsoo.ru/ff0ala70
Cwiia TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
27
IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3yyenue
)3 3aBUCHUMOCTH CHJIBI TPCHHSI CKOJIBKCHHSI
OT CHJIBI JIABJICHUS U XapaKTepa
COTPHUKACAIOIIUXCSI TOBEPXHOCTEI»
29 Pemrenue 3anay Ha onpeaeneHne bu6nmoreka [JOK
PaBHOJICHCTBYIOIIEH CHUIIBI https://m.edsoo.ru/ff0alcc8
Pemenue 3amgau no Temam: «Bec Tenay,
30 «l"pa(bnqecxﬂoe N300paKEHHUE CHITY, bubmuorexa HOK
5 https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIGHCTBYIOIIAS CUI»
KonTponbhas paboTa no remam:
31 «MexaHuueckoe JBIKeHue», «Macca,
IUIOTHOCTHY, «CHUITBD»Y
0 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuotexa [JOK

YBCIWUYCHUA OaBJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBrenue raza. 3aBUCUMOCTD JIaBJIICHUS

bu6mmorexa [IOK

33 raza oT 00béma, TeMIeparypsl https://m.edsoo.ru/ff0a2376
34 [Iepenaua naBieHUs TBEPIBIMU TEIIAMH, bubnnorexa [IOK
JKUJKOCTSAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
35 JlaBlieHHE B *KUAKOCTH U Tase, bubmuoreka [JOK
BBI3BAHHOE JE€HCTBUEM CWIIBI TSIKECTU https://m.edsoo.ru/ff0a2718
36 PacueT naBieHus )KMAKOCTH HA THO U bu6mmoreka [JOK
CTEHKH CcOoCyJia https://m.edsoo.ru/ff0a2826
37 Pemenue 3agau no teme «/laBnenue B bubmuotexa [JOK
YKUJKOCTHU U Ta3ze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs cocysl bubmmorexa [OK
https://m.edsoo.ru/ff0a2970
15| eymoommosnmn Bes sosmyma biorera LLOK
ArvochepHoe iaBieHe https://m.edsoo.ru/ff0a3136
40 N3mepenne arMocepHOro JaBiaeHUsI. bubnmnorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2b5a
41 bapomerp-anepoun. Armocdepnoe bubnuotexa [JOK
JTaBJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2bSa
47 Manomertpsl. I[lopiiHEBON KUIKOCTHBIN bubnnorexa [IOK
Hacoc https://m.edsoo.ru/ff0a2da8
43 I'mapaBauyeckuit mpecc
44 Pemenue 3agau mo teme " bu6mmoreka [IOK
AtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a2fc4
45 fjf;;iii:oiﬂg c})I(;IT; TIZJI;TZI:)?(HMeILOBa Bubmiorexa LIOK

chJia

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlabopaTtopHas pabota «Ornpenenenue

46 BBITAJIKMBAIOLIEH CUIIBI, IEUCTBYIOLIECH
HAa TeJ0, MOTPYKEHHOE B KUIAKOCTH)»
47 Pemenue 3anau no teme «Apxumenona bubnnorexa [IOK
cuyay https://m.edsoo.ru/ff0a3276
48 [ImaBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas pabota "YcrnoBus bubnnorexa [JOK
rIaBaHus Ten" https://m.edsoo.ru/ff0a3514
bu6mmorexa [IOK
30 Bosayxonnasaiie https://m.edsoo.ru/ff0a3a96
Pemenue 3amau no remam: «IlnaBanue
51 CyJIOB. BosaI;/XOHJIaBaHHe», «JlaBienue bubnuorexa LIOK
B https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
KonTponbHas padota no teme
52 «/laBiIeHME TBEPIBIX TEN, JKUJIKOCTEH U
ra3oB»
53 Mexanunueckas pabora bubmuorexa IOK
https://m.edsoo.ru/ff0a3{82
54 MomnocTts. EquHuIer MoniHocT bubmmorexa [OK
https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM IIPH NMOABEME
o JiectHuiie"
[IpocTsie MexaHu3mbl. Peryar.
36 PaBHOBeCHE crit Ha ppruare
57 MowmeHT cumbl

Poruaru B npupoje, TeXHUKE, ObITY



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

HpI/IMeHeHI/Ie 3aKOHAa PpaBHOBCCHUA

58 pbIuara K 0J10Ky. «3070TO€ IPABUIIO» bubnuorexa LIOK
https://m.edsoo.ru/ff0a478e

MEXaHHUKHU

59 JlabopaTtopHas padorta «/ccnenoBanue bubnuorexa [JOK
YCJIOBHI paBHOBECHSI pbIyara https://m.edsoo.ru/ff0a48a6

60 Pemenue 3anau 1o teme «Y clIoBUsA
paBHOBECHSI phlUara»
Koadduruent nose3noro neicTpust

61 MexaHu3Ma. JlaboparopHas pabota bubnnoreka [JOK
«M3mepenue KIIJI HaknoHHOH https://m.edsoo.ru/ff0a4c48
IIOCKOCTID

6 Pemrenne 3agau mo treme "Pabora, bu6nmmoreka [JOK
MonrHocTh, KIT/ https://m.edsoo.ru/ff0a4252
Mexannyeckas 3Heprusi. Knnernueckas bubnnorexa [IOK

63
Y TIOTEHIMAJIbHASI SHEPTUs https://m.edsoo.ru/ff0a4360

64 3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUu
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJIBHOE OINPECIICHHE

6 W3MEHEHUs KUHETUYECKOU 1

. MOTCHIIUATHHON YHEPTHH MTPU

CKaThIBAaHWH TEJa I10 HAKIIOHHOM
MJI0CKOCTH"
KontponsHas padora o Teme «Pabora bubnnorexa [IOK

66
Y MOLITHOCTb. DHEPTUs» https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. P?60Ta C TEKCTaMH IO BuGmorexa [OK

67 teme "JlaBineHue TBEPABIX TE,

JKAIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "Pabota. MouHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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8 KVIACC

KoJinyecTBo 4acoB Jara DJIeKTPOHHBIE HH(PPOBbIE
Ne i/ Tema Ypoka Bceer KOHTpoJ'[],H HpaKanec]c H3Yy4YCHH 06pa3OBaTeJII>HI>Ie
0 ble padoThI ue padoThbl b pecypchl
BBonHsblil uHCTpYKTaX o Th
OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KMHETUYECKOU TEOPUU U UX ozbnime 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5256
MOATBEpKAeHH. Macca u pasmep
aTOMOB M MOJICKYJI.
Mopenu KUIKOT0, TBEPIOTO B
2 ra3§06pa3H(fLro COCTOﬂEiﬂ BEIIIECTBA. 1 bubmuorexa LIOK
5 https://m.edsoo.ru/ff0a5800
OOBsiCHEHUE CBOWCTB.
TemnoBoe paciupeHue u cxaTtue.
3 Temnepatypa. CBsi3b TEMIIEPATYpPBI CO | bubanorexa [IOK
CKOPOCTBIO TEIJIOBOT'O IBUKEHUS https://m.edsoo.ru/ff0a5530
YaCTHI]
4 Buytpennss sueprusi. Cioco0bl 1 bubnnoreka [JOK
W3MEHEHUS BHYTPEHHEH YHEPrUn https://m.edsoo.ru/ff0a5a26
5 Bupl Tennonepenaun 1 bubmorexa [OK
https://m.edsoo.ru/ff0a65c0
6 KonuyectBo TemnoTsl. Y aenbHast | bubnuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
Pacuer koaudecTBa TEIJIOTHI,
7 HE0OXO0IUMOTO ISl HATPEBAHMSI TeJIa U 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0a7088
BBIJICJISIEMOTO UM TIPU OXJIAXKICHUU
g 3aKOH COXpaHEHUs U IPEBPAILICHUS 1 1 bubnuorexa [JOK
SHEPrUM B MEXAHUYECKHUX U TETIJIOBBIX https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

nporeccax YpaBHEHHUE TEILIOBOTO
Oajlanca.

JlaGopatopHnas pabora "HccnenoBanue
SIBJICHUS TEIJI0OOOMEHA MpU
CMEUIMBAaHNUHU XOJIOAHOW U ropsiyeit
BOJIBI"

10

AJIMHHHCTPATUBHAS KOHTPOJILHAsI
paborta

11

Pacuer xonuyecTBa TCIIJIOTHI,
HCO6XO,I[I/IMOFO AJIs1 Harpe€BaHus TCJia U
BBIACIIACMOI'O UM IIPU OXJIAXKIACHUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

12

Jlaboparopnas pabota "OnpeneneHue
yIEJIBbHOM TEIIOEMKOCTH BeliecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

13

OHeprus TomauBa. Y ieibHasi TerjaoTa
cropanus Pemenue 3anay Ha
ypaBHEHHE TEIUIOBOTo Oananca

14

O6o06maromuii ypok «TeroBeie
SAABJICHU S

15

IIpoBepounas padora Nel mo Teme
«TemnoBble sIBIEHUD)

16

IInaBnenue u OTBCPACBAHUC
KPpUCTAJIMICCKUX TCII. Y aenbHas
TCIIJ10TA I1J1aBJICHHA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

17

I'paduk nnaBneHus u OTBepACBaHUS.
VY aenbHas TEMJIOTA MJIaBJICHUS.
KomnnuecTBo TemaoTel, HE0OX0UMOE
JUIS TUUTABJICHUS TEJa U BIIEISIONIeeCs
IIPH €r0 KPUCTAJUTH3AIIH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

18

Pemenue 3anau o teme «llnasnenue u
OTBEPICBAaHUEY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

19

[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
Hcnapenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢

20

Kunienue. Y nenpHas Temiora
napooOpa3oBaHMs U KOHICHCAIUH.
3aBHCUMOCTh TEMIIEPATYPHI KUTICHHSI OT
aTMOC(EpHOTO 1aBJICHUS

21

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJI&KHOCTH BO3ayxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

22

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

23

[TpuHUMIIBI paOOTHI TEIIOBBIX
neurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

24

KII/ TermoBoro neurarens. Tennoseie
JIBUTATENIM U 3a1IUTa OKPYKAIOIIEH
Cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

25

3aKOH COXpaHEHUsI U IIPEBPALLICHUS
OHCPI'MU B TCIJIOBBIX IIpOLECCax

26

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teme "TeruoBele siBneHus. M3mMenenue
arperaTHbIX COCTOSIHHI BerecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

27

KonTpoasHnas padora Ne2mo teme
"TensoBble siBeHus. U3mMeHeHue
arperaTHbIX COCTOSIHUI BemlecTBa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

28

OnexTpusanus tei. [[Ba poxa



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKUX 3apsa10B

Onexrpockon. [IpoBogHuku u

29 HEMPOBOIHUKH 3JIEKTPUYECTBA. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a87¢4
DNeKTpUYECKOe ToJIe.
30 BzaumoneiicTBre 3apssKEHHBIX TEIL. bu6nmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87¢4
31 DNeKTpUYECKOe ToJIe. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a8a0a
Hocutenu snexkrpuyeckux 3apsaos.
0 OnemeHnTtapHblii 3apsa. CtpoeHue
aToMa. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsia
33 OOBsICHEHNE IIEKTPUICCKHUX SBICHHIMA bubnuorexa LIOK
https://m.edsoo.ru/ff0a8ef6
34 Pemrenne 3anau Ha npumMeHeHue bubnnorexa [IOK
CBOMCTB 3JIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUICCKUN TOK, YCIOBHS €0
35 cymecIT)BOBaHI/m. I/ICT(})IIIHI/IKI/I Bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AICKTPUIECKOTO TOKA
36 DJIeKTpUYecKas 1elb U €€ COCTaBHbIC bu6nmoreka [JOK
4acTH https://m.edsoo.ru/ff0a96b2
DNEeKTPUYECKUI TOK B METAJLIaX,
37 JKUJKOCTSX M razax . JlefcTBus
AJIEKTPUUECKOTO ToKa . Hampasienue
AIEKTPUIECKOTO TOKA
bu6mmoreka [IOK
38 Citna Toia. AMiiepmeTp https://m.edsoo.ru/ff0a9838
39 Jlaboparopuas pabota "U3mepenue u bubnmnorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

peryJiupoBaHue CUiIbl TOKa"

https://m.edsoo.ru/ff0a8bd6

BHGKTpI/ILICCKOG HaIIPsAXKCHUC.

bubmuoreka [JOK

40 BoasT™meTp https://m.edsoo.ru/ff0a9%¢14
A1 JlabopartopHnast paborta "U3mepenune u
peryiaupoBaHue HaNpsHKEHUs"
47 3aBUCHUMOCTD CHUJIbI TOKA OT bubnuorexa [JOK
HaNpsHKEHUS. https://m.edsoo.ru/ff0aa738
bu6mmoreka [IOK
43 3axon Oma Al yHaCTKa Liertk https://m.edsoo.ru/ff0aa738
ConpoTHBiIeHNE TPOBOJIHUKA.
44 y,I[eJI'I)LHOG conpOTIEBHeIfI/Ie BEILECTBA. bubmmorexa [OK
https://m.edsoo.ru/ff0aa44a
Peocrar.
Jlaboparopnas pabota "Hccrnenoanue
3aBHCHMOCTH CHUJIBI TOKA, UYIIETO
45 gyepes pe3ucTop, OT COHpOTfI}BIJI':ICHI/I}I Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa04e
pe3uCcTOpa M HANPSHKCHHS Ha
pesucrope"
46 [TocnegoBarenbHOE U MapaieIbHOE
COEMHEHUS POBOITHUKOB
Jlaboparopnas padota "IIpoBepka
47 MpaBuia CIOKEHUS HANIPSKEHUN TpU bubnnoreka [JOK
MOCIIEI0BATEIHLHOM COETUHEHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3ucropon"
48 CwMmerianHOe COeTMHEHUE POBOIHUKOB. bubmuorexa HOK
https://m.edsoo.ru/ff0aadle
Jlaboparopuas padota "IIpoBepka BuGmiorexa LIOK
49 IpaBWJIa JJis CUJIbI TOKA IIPU

napajijicJibHOM COCAUHCHU N

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

pe3ucTopoB”

Pemenue 3amau Ha IMPUMCHCHUC 3aKOHA

bubmuoreka [JOK

50 OMa 119 pasInYHOI0 COEIMHEHUS
AP a https://m.edsoo.ru/ff0ab124
MIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bu6nmoreka [JOK
ToKa. 3akoH J[xxoynsa-Jlenua https://m.edsoo.ru/ff0ab3e0
JIaGoparopnas padora "Onpenenenne
5 5 paTopHai p pelt bu6mmorexa [IOK
a00TBI U MOIIIHOCTH DJIEKTPUUECKOTO
P " B P https://m.edsoo.ru/ff0ab660
TOKa
DEeKTPUYECKHUE 1IENH U ITIOTPEOUTEIN
53 e p ccKoii sHe gp bu6mmorexa [IOK
JIEKTPHUYECKOU DHEPTUU B OBITY.
P P Y https://m.edsoo.ru/ff0abd2¢c
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUUECKUE 3aPSIIbL.
54 SansKe ep ena P bu6mmorexa [{OK
SOKEHHBIE TeJIa U UX
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIN
AJIEKTPUUECKUNA TOK"
55 KonTponbHas pabota no teme
IToCTOsIHHBIN 2IEKTPUYECKUN TOK
MaruautHOe nojie. MarHuTHOE T0JIe bu6mmorexa [{OK
56
IPsIMOTO TOKa. MarHuTHbIE JINHUU https://m.edsoo.ru/ff0ac3d0
57 MaruutHoEe 1OJ€ KaTylKu C TOKOM. bubnnoreka [IOK
DIEKTPOMArHUTBL https://m.edsoo.ru/ff0acOba
ITocTossHHBIE MArHUTEI. MAarHUTHOE I10JIE
58 MOCTOSHHBIX  MAarHUTOB. MaraurtHoe bubmmorexa LOK
1oJie 3eMIIH. https://m.edsoo.ru/ff0ac1d2
59 JleficTBue ~ MarHUTHOro  TOJII  Ha bubnuotexa [JOK

IMPOBOAHUK C TOKOM.

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

DNEeKTPOABUTATEIb.

60 IToBTOpeHue TEMBI | bubnnorexa [IOK
((3J'I€KTpOMaFHI/ITHI)I€ ABJIICHUSD https://m.edsoo.ru/ff0ac86¢
Hctounuku cBeta. Pacnpoctpanenue

61 ceta. OTpaskeHUE CBETA. 3aKOHBI 1
oTpakeHus cBera. [lmockoe 3epkaio

62 [Ipenomnenue cBera 1

63 JIunzel. OnTudeckas cuiia JIMH3bL. 1

64 N306paxkenus, naBaeMble JTUH301 | bubanorexa [IOK

https://m.edsoo.ru/ff0acb14

Pemenue 3a7ad4. [Toctpoenue

65 U300paKeHHIA, MOJTyYCHHBIX c
MTOMOMUIBIO JIUH3

66 I'mas3 wu 3penme. Pemenne 3anau | bubnnorexa [IOK
«CBETOBBIC SIBIICHHSD» https://m.edsoo.ru/ff0accSe

67 IIpoBepounass paGora 1o Teme 1 bubnmnorexa [JOK
«CBeTOBbBIE SIBJICHUS» https://m.edsoo.ru/ff0acdc6

68 Peseps 1

OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOTPAMME
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9 KVIACC

No 1/n Tema ypoka DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI
Tb B kaObuHeTe. MexaHUUYeCKOe
1 nBkeHue. MartepuanbHas Touka Cucrema
orcueTa. OTHOCUTEIIBHOCTh
MEXaHHUYECKOTO JIBUKCHHS
2 IIyTe n nepemenienue. Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEHOE ABUKEHUE Bubmmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 Koopaunats! apmxymuxcs tein. ['padguku
HepaBHoMepHOE psAMOIMHENHOE
5 nekenue. CpeaHsis 1 MrTHOBEHHAs bu6mmoreka [IOK
ckopocThb [IpsimonnHelinoe https://m.edsoo.ru/ff0ad8d4
PaBHOYCKOPEHHOE JIBI)KEHUE. Y CKOPEHHE
6 [Tepemernienue npu NpIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHH
"
; Jlaboparopuas pabota "Onpenencaue BuGmorexa LOK
YCROPEHIL TEIIa TIPH PABHOYCKOPEHHON https://m.edsoo.ru/ff0adb18
JBM>KCHUH 110 HAKJIOHHOM TUIOCKOCTH
8 CobOoguoe nagenune tei. OneiTel [Nanunes
9 JIBrokeHue Tena, OpOIIeHHOTO
BEPTUKAIBHO BBEPX
PaBHOMEpHOE IBUKEHUE 110 OKPY>KHOCTH. bubnnorexa [JOK
10
[lepuon u yactota oOpamIeHHUS. https://m.edsoo.ru/ff0ael76
[ToBTOpeHue u 0000IICHNE MaTepHaa 110
11 TeEME «Il))aBHOMepHoeHiI paBHOYCKI())peHHOG bubmmorexa LIOK
https://m.edsoo.ru/ff0ae612
JIBIDKCHHEC)
KoHntposbHas paboTta 1mo teme
12 «Kunemaruka. [IpssmonuHeitHoe
PaBHOMEPHOE U PABHOYCKOPEHHOE
JIBYKCHUS .
IlepBriit 3akoH HproToHa. BEekTOp Cuibl
13 BT(I))poﬁ 3akoH HproTOHa. ’ bubmiorexa OK
B https://m.edsoo.ru/ff0ac982
PaBHogeiicTByIOIIAs criia
Tpernii 3akon HeroTona. Cynepno3uuus bubnmnorexka [JOK
14
CUII https://m.edsoo.ru/ff0aeb6c
15 Pemenue 3aga4y Ha npuMeHEHNUE 3aKOHOB bu6nmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Hrrotona https://m.edsoo.ru/ff0aeca2
16 Cuna ynpyroctu. 3akoH ['yka
Pemenue 3amau no reme «Cuita bubnuorexa [JOK
17
YOPYTOCTH https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cia Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cusa TpeHUSD bubmorexa HOK
https://m.edsoo.ru/ff0afa26
Pemenue 3anau o reme "3akoHbl
20 Herotona. Clllzma ynpyroctu. Cuiia bubmmorexa HOK
" https://m.edsoo.ru/ff0atb8e
TPEHHUS
Cuia TSKECTH U 3aKOH BCEMUPHOTO
21 TATOTEHUS. Y CKOPEHHUE CBO60§HOFO bubmorexa [OK
HaieHus https://m.edsoo.ru/ff0af044
2 VY ckopenue cBOOOIHOTO MaeHUs Ha
JIPYTUX IJIaHeTax
23 Pemenue 3amag mo teme "Cuna tsokectu u | bubmmoreka [JOK
3aKOH BCEMUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5{8
4 IIepBas kocMHuUeckasi CKOPOCTb. bubnnorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33¢c
bubmuoreka [JOK
25 MowmeHT cunsbl. LleHTp TsKecTH hittps://m.edsoo.ru/ff0afe36
%6 Pemenue 3anay mo reme "MOMEHT CHITBL.
Hentp TsixecTn"
27 Nmnynsce Tena. Umiynse cubl. Bubmiorexa LIOK
https://m.edsoo.ru/ff0b02b4
73 3aKOH COXpaHEHMsI UMITyJIbca. YTIPYroe U bu6nuoreka [IOK
HEYIPYroe B3auMOICHCTBUE https://m.edsoo.ru/ff0b0408
Pemenue 3amad mo teme "3akoH bu6mmoreka [IOK
29
COXpaHEHHUs umIysbca' https://m.edsoo.ru/ff0b06ec
Ypok-koHpepermus "PeakTuBHOE bubmuorexa [JOK
30
JBUKEHHE B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb07fa
31 Mexanndeckas paboTa U MOIITHOCTh Bubmmorexa LOK
https://m.edsoo.ru/ff0b096¢
1 PaGota cuibl TSKECTH, CUJIBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopnas pabora «Onpeneneaue
1 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM bubmuorexa [JOK

JABHXXCHHH TCJ1a I10 I‘OpI/I3OHTaJII)HOI>'I
IIOBCPXHOCTU»

https://m.edsoo.ru/ff0b0a84
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34 Cesi3b 2HEprun 1 padotel. [lorennmaneras | bubmmoreka [JOK
SHEPTUs https://m.edsoo.ru/ff0b0db8
15 Kunernueckas sneprus. Teopema o
KHUHETUYECKOUW SHEPTUU
36 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
Jlaboparopuas padota «3ydenne 3akona | bubmmoreka [JOK
37
COXPAHEHHUS PHEPT U https://m.edsoo.ru/ff0b0c32
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
38 Teme "MexaHu4ecKoe JIBH)KCHHE.
B3aumopeiictBue Ten"
KonTponbHas paboTa no teme
19 "™ P P bubnmnorexa [JOK
€XaHUYECKOEe JIBUKCHHE.
N ! " https://m.edsoo.ru/ff0b12fe
BiaumopeiictBue ten
40 KoneobarensHoE IBUXKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
41 3aryxaromue Konedanus. BeiHyX/1eHHbIE bu6mmoreka [IOK
KoJjiebaHus1. PezoHaHc https://m.edsoo.ru/ff0b20£0
47 MareMaTnyecKuil ¥ NpyKUHHBIA
MasiTHUKA
Ypok-uccrnenoBanue «3aBUCUMOCTh
13 P 8 Saruii bubnmnorexka [JOK
nepuoja KojaebaHuii OT KECTKOCTH
pHoL https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
44 [IpeBpaieHue sHepruu Npu
MEXaHUYECKUX KOJICOaHMSIX
JlaboparopHnas pabora «Onpeenenue
45 patopHaip 5 P IE bubnuorexa [JOK
4acTOTHI U TIeproa Kojaebanuit
pron https://m.edsoo.ru/ffOblaec
MPYKUHHOT'O MasiTHUKa
Jlaboparopuas pabota «IIpoBepka
46 HE3aBUCHMOCTH NIEpH0J1a KoJeOaHMi bubnnorexa [JOK
rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl https://m.edsoo.ru/ffOb197a
rpy3a»
47 Mexannyeckue BoaHbl. [IpononbpHbie 1 bubnnorexa [JOK
[IOTIEPEYHbIE BOJIHBI https://m.edsoo.ru/ff0b21fe
48 CaoiicTBa MEXaHUYECKUX BOJIH
49 3Byk. Pacnipoctpanenue 3Byka
50 BricoTa, TeMOp U TPOMKOCTH 3BYKa.
AKyCTHUYECKUI pE30HAHC
51 OTtpaxxeHue 3ByKa. 3ByKOBOM pe30HaHC Bubmiorexa LIOK
TpakeHUE 3BYKa. 3BYKOBOM HaH
P Y Y P https://m.edsoo.ru/ff0b23ca
52 Ypok-koHpepeHus "YIbpTpa3ByK u
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uH(ppa3ByK B IPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

bubmuoreka [JOK

53 TeMe «}'\/IGXEIHI/IIIGCKI/IG KoJieOaHus 1 https-//m.edsoo.ru/f0b2510
BOJIHBI
54 KoHntposbHas paboTta 1mo teme
"MexaHn4YecKue KoJieOaHus U BOJTHBI"
bu6mmoreka [IOK
39 Marirrioe noste. https://m.edsoo.ru/ff0b2abe
Cuna, aeiicTByromias Ha IPOBOJHUK C
56 TOKOM U 3apSKEHHYIO YaCTHILY B
MarHuTHOM TI0JIC.
57 WNHykuus MarHuTHOTO 1osisi. MarHuTHbII bu6mmoreka [IOK
MTOTOK. https://m.edsoo.ru/ff0b2fe6
53 SIBneHue 3J1eKTPOMAarHuTHON UHAYKIIUH. bu6mmoreka [IOK
OnbiTel @apanes https://m.edsoo.ru/ff0b2c6¢
Jlabopamopuasa paboma Ne7 «3yuenue bubnuorexa [JOK
59 .
SIBJIGHUS DJIEKTPOMArHUTHOW MHAYKLIUM» https://m.edsoo.ru/ff0b31d0
60 Hanpaprienue MHIYKIIMOHHOIO TOKA. bubnnorexa [HJOK
CaMouHayKLus https://m.edsoo.ru/ff0b3658
61 [TepemMeHHBIN PIEKTPUUECKUM TOK. bubmuoreka [JOK
I'eneparoparop. Tpancdopmarop https://m.edsoo.ru/ff0b38c4
DNeKTPOMarHuTHOE TOJIE.
62 OnekTpoMarauTHeie BoaHBIL. [llkana
AJICKTPOMArHUTHBIX BOJIH.
DJIEKTpOMarHuTHHIC KOJICOaHMSI.
63 KOJI€6I:1T€JII)HI)II71 KOHTYp. [IpuHIuns bubnuorexa LOK
https://m.edsoo.ru/ffOb3aea
paguoCBsI3u
64 DneKTpoOMarHuTHas pUpo/ia CBeTa
bu6nmorexa [IOK
65 PorospexT KpanTe. https://m.edsoo.ru/ff0b3c5¢
3aKOH OTpa)K€HUs CBETa. 3epKaia.
66 [Ipenomienue cBeta. 3aKOH MPETOMIICHUS
CBeTa.
bu6mmoreka [IOK
67 JIunzpl. OnTHyeckas cuiia JTMH3bI hitps://m.cdsoo.rw/ff0b3f2c
. bu6mmoreka [IOK
68 [TocTpoeHne n300paKeHMH B TMH3AX hitps:/m.edsoo.ru/f0bddda
Paznosxenue 6enoro cBera B CEKTP. BuGnorexa LIOK
69 OneiTel HeroTona. Crioxkenue

CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus ceera

https://m.edsoo.ru/ff0b4206
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Hcnyckanue v MorioneHue ceera

bu6mmoreka [IOK

70 atoMoM. Buibl ciekTpoB https://m.edsoo.ru/ff0c0a7e
71 Isera en bubmuoreka [JOK
https://m.edsoo.ru/ff0b4684
O0600meHne o TemMe «JIEKTPOMarHuTHOE
72 rmosie. DJIEKTPOMAarHuTHbIC KOJICOAHUS U
BOJIHBI
Ilposepounaa paboma Ned
7 «DJIEKTPOMAarHuTHOE TOJIE.
DNeKTpOMarHuTHbIE KoJIeOaHus U
BOJIHBI».
PannoakTMBHOCTB KaK CBHUIAETEIBLCTBO
74 CJ'I(Z)[)KHOFO CTPOCHUSA aTOM(J)IB. Monenun bubmorexa [TOK
https://m.edsoo.ru/ff0c0f4c
atomoB. CocTaB aTOMHOTO si/Ipa.
75 DKCHepUMEHTATBHBIE METOIBI bubnuorexa [JOK
HCCIICIOBAHUS YaCTHII. https://m.edsoo.ru/ff0cOe2a
OTKphITHE IPOTOHA U HEUTPOHA
76 Paﬂlfl)oaKTI/IBlle)He npeBpameEHﬂ ATOMHBIX bubmiorexa IOK
https://m.edsoo.ru/ff0c12a8
sanep
KBaHTOBBIN XapakTep MOTJIOIMICHUS U
77 n3Iy4yeHus ceera aromamu. [locrymnarel
Bbopa.
73 Crpoenue atomHoro sjapa. Hykinonnas bubnmnorexa [JOK
MOJICIIb. SIIepHbIE CHIIBI. https://m.edsoo.ru/ff0c144c¢
79 Pemenue 3amau «CoctaB aTOMHOTO sipa. bubnuorexa [JOK
DHeprusi CBA3M» https://m.edsoo.ru/ff0c1550
20 Anbda- u 6eta- pacnan. [Ipasumiio bubnnorexa [JOK
CMCILICHUS https://m.edsoo.ru/ff0c1672
81 Pemenue 3amau «Anbda- u 6era- pacra. bu6nmoreka [IOK
[IpaBuio cMeeHus» https://m.edsoo.ru/ff0c18ac
82 PannoaktuBHbIC IpeBparieHus. M3oTomnsl bubmiorexa IOK
https://m.edsoo.ru/ff0clal4
23 Pemenue 3amau mo teme: bu6mmoreka [IOK
"PaguoakTiBHBIE IpEBpaIeHUs" https://m.edsoo.ru/ff0c1b4a
84 [lepuon nonypacnana
Ypok-koH(pepenuus "PaguoakTuBHbIE
85 I/ILS'Iy‘leHI/I}(Ib Bpnp;poz(e MHG,I[I/II_II/IHG bubmiorexa IOK
| ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
bu6nmoreka [IOK
86 SnepHble peakiuu.

https://m.edsoo.ru/ff0c1c58
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Pemenue 3anau o reme "Snepuoie

87 |
peaknuu
28 Peakuuu cuHTE3a M JETCHUS SIAEP. bu6mmorexa [IOK
Hcrounnku sHeprun CoitHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
29 S nepHblii peakTop. ATOMHAs DHEPTETUKA. bubnmnorexa [JOK
3aKOH paJIMOaKTUBHOTO pacraja https://m.edsoo.ru/ff0c1d7a
Vpok-xkoHpepenus "SnepHas
90 5 pe . (E FI)[e”Ij: Ilap oa bu6mmoreka [IOK
HepreTuka. JlelcTBHs pagruoaKTHBHBIX
P . pa " https://m.edsoo.ru/ff0c223¢
M3ITy4eHUH Ha JKUBBIC OPraHU3MbI
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
91 teme «CTpoeHue aToMa 1 aTOMHOTO
spay."”
9 KonTponbnas pabora mo Teme «CtpoeHue
aTOMa ¥ aTOMHOTO SIJIpay.
93 [ToBTOpenue, o606menue. JJaboparopusie | bubmamorexka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 00o61IcHME. Pemenue
94 acde y a ecIII e 3aj1a4 1o Bubnmorexa LOK
YETHBIX U KaUeCTBEHHBIX 410
P " " 8 https://m.edsoo.ru/ff0c2572
teme "TernoBbie IPOLIECCHI
IToBTOpenue, o0o6mIcHME. Pemenue
95 acde y a ecIII e 3a1a4 1o Bubnmorexa LOK
YETHBIX M KaUeCTBEHHBIX 410
P " 8 o https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenaoBeIX ABUTaTElICH
[ToBTOpenue, 00061IcHME. Pemenue
96 acde y a ecIII e 3a1a4 110 Bubnmorexa LOK
YETHBIX U KaUeCTBEHHBIX 410
pacter . https://m.edsoo.ru/fl0c2b30
teme "KII/[ anekTpoycTaHOBOK
[ToBTOpenue, 0606menue. JJaboparopasie | bubmmoreka [JOK
97 " n
paboTeI 1o Kypcy "CBeTOBBIC SBICHUS https://m.edsoo.ru/ff0c2¢c52
IToBTOpenue, 06001IeHKEe. PaboTa ¢
08 P ,I,L; bu6mmorexa [IOK
TEKCTaMH 110 TeMe ""3aKOHBI COXPaHCHUS B
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
99 [ToBTOpenue, 0600meHne. Pabora ¢ bu6nmoreka [IOK
Tekctamu 110 Teme "KojebaHus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
100 [ToBTOopenue, o6o0menue. Padora ¢ bubnnorexa [JOK
TekcTaMu 110 TeMe "CBeTOBEIC ABICHH" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o6menue. Pabora ¢
101 TekcTamu 1o Teme "KBanToBas u simepHast
¢uznka"
102 Pa36op BapuanToB ' MA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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