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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢u3uke Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHuUs COCTaBJICHA HA OCHOBE
MOJIO)KEHUH U TpeOoBaHMM K pe3yJbTaTaM OCBOGHHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
o0Opa3oBaTtenpHOM porpammel, ipeactaBieHHbIXx B DI'OC 000, a takxke ¢ yd€ToMm ¢eaepanbHoi
paboueii mporpammbl BocnuTanus 1 Konuenmuu npenogaBanus yueOHoro npeameta « Ousukay.
Conepxanue  mporpaMMbl 1o ¢HU3UMKE  HampaBieHO  Ha  (OpPMHpPOBaHHUE
€CTECTBEHHO-HAyYHOH TPaMOTHOCTH OOYYaIOUIMXCS W OpPraHU3alUio H3ydyeHHs (U3MKM Ha
NeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uKe YYHTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peamuzanuu  TpedoBaHuiit PI'OC OOO Kk mIaHHPYEMBIM JIMYHOCTHBIM U
METANpPEAMETHBIM  pe3yibTataM  oOydeHus, a  TaKkKe  MEXIPEIMETHblE  CBA3U
€CTECTBEHHO-HAaYYHbIX yUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHMUsL.
[Iporpamma no (¢u3MKe yCTaHABIMBAET paclipelesieHue ydeOHOro Marepuala 1o rogam
o0ydeHus (Mo KJjaccaM), IpeanaraeT HNPUMEPHYIO IOCIe0BaTEIbHOCTh H3Y4YCHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOr O COJlepKaHUsl U yuéTe BO3PAaCTHBIX 0COOEHHOCTEH
00yYaroIIMXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ 1eJIbI0 OKa3aHUsI METOJUYECKOM MOMOIIN YUUTEIIO
B CO3ZJaHUHU pabouell MporpaMMbl 0 yueOHOMY MpPEAMETY.
du3uka ABIsETCS CUCTEMOOOPA3YIOIINUM AJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (pU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJIECHUH, M3y4aeMbIX XUMHUEH,
Ouonoruel, acTpoHOMHEH U Gu3ndecKoi reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, NPeNoCTaBiigseT HaubOosee sCHble 00paslbl NPUMEHEHUs HaydHOro METoja
MO3HAaHMS, TO €CTh CI0Cc00a MOMyYEHHUS JOCTOBEPHBIX 3HAHUHN O MUpE.
OpnHa W3 TIaBHBIX 3a7a4 (PU3NYECKOro 00pa3oBaHUsI B CTPYKType 00IIero odopa3oBaHUs
COCTOUT B (OPMHpPOBAHUM E€CTECTBEHHO-HaYyYHOM TPaMOTHOCTH W MHTEpeca K HayKe Yy
00y4aronmmxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE INPEANOJAaraeT OBJIAJEHHE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO T'PAMOTHOCTb:
® HAay4YHO OOBSICHSTDH SBJICHUS;
e OICHMBAaTh U IOHUMATh OCOOEHHOCTH HAY4YHOI'O UCCIIEJOBAHMUS;
e MHTEpINPETUPOBATh JAHHBIE M HCIOJIb30BAaTh HAay4yHbIE J10KA3aTeNbCTBA [
IIOJTyYEHUsI BBIBOJIOB.
emn w3ydyeHuss (QU3MKM HAa ypPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs OMpeEeTeHbl B
Konnenuuu npenonaBanus yue6Horo npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsgX
Poccuiickoit @enepanuu, peanu3yoIMX OCHOBHbIE 0O0IIE00pa3oBaTeNbHbIE POrPaMMBbI,
yrBepxkaEHHON pemeHneM Kosmermn Munncrepersa nmpocsemienuss Poccuiickoit ®@enepanuun
(npoTokoit ot 3 gexadbps 2019 r. Ne I[TK-4BH).
Hean n3yyenus: GU3NKH:
e [pUHOOpETEHHWE HUHTEpeca U CTPEeMJIEHHsS OOy4arouMxcs K HayyHOMY M3Y4EHHIO
HPUPO/BI, Pa3BUTUE UX MHTEJUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEJCTaBICHUH O HAYYHOM METOAe TMO3HaHMA U  (GOpPMHUPOBAHHE
HCCIIEZI0BATEIHCKOT0 OTHOIIEHUS K OKPY)KAIOIINUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3ydeHHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHHE MpPEACTABICHUN O POJU (PU3MKHU A Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHif;



e pa3BUTUE IIPEICTaBICHUH O BO3MOXKHBIX cdepax Oyayued npogeccuoHaIbHOMN
JeSITEIbHOCTH, CBSI3aHHOW C (PM3MKOM, IMOArOTOBKA K JajbHeHIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUH.

JoctukeHne STUX Leneil mporpamMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro

00pa3oBaHMsI 00ECIIEUYNBACTCS PELICHUEM CIIEAYIOIINX 32124

e MpHOOpeTeHne 3HAHUM O I CKPETHOM CTPOSHHH BEIIECTBA, 0 MEXaHUYECKHX, TETIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpHOOpeTeHHWEe YMEHHH ONHChIBaTh U  OOBSACHATH (PU3UUYECKUE SBJICHUS C
MCIOJIb30BaHUEM MOITYUEHHBIX 3HAHMIA;

® OCBOCHHME METOJOB DEIIEHHS MPOCTEHIIMX pacdyE€THBIX 3aJau C HCIOJb30BAaHUEM
(GU3NYECKNX MOJIENIEH, TBOPUECKUX U TPAKTUKO-OPUEH THPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOMIOAATh MPHUPOJHBbIE SBJIEHHS M  BBIIOJHATH  OIBITHI,
nabopaTopHble PabOTbl M 3KCHEPUMEHTAJIbHBIE HCCIIEJOBAHMS C HCIOIb30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;

e O0cBOEGHME INpPUEMOB PabOTHl ¢ HMH(pOpManMen (GU3MUECKOrO COAEpKAHMS, BKIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKM, aHAIU3 M KPUTHYECKOE
OlLIeHMBaHMUE UH(POpMaIH;

® 3HAaKOMCTBO cO c(epamMu IpodeccuoHATbHON IesATeIbHOCTH, CBSI3aHHBIMU C (PU3HKOMH,
Y COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JIOCTHXKEHUAX (PU3HUECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETIO), B 9 Kjacce — 102 yaca 3 qaca B HEJIEJIO).

[Tpemnaraemslii B mporpamMme 1o Gu3uKe nepedeHb 1ab0paTopHBIX padOT U OMBITOB HOCHT
PEKOMEHIATENbHBIN XapakTep, YYUTENb JeNaeT BHIOOp MpPOBEACHHs Ja0OpaTOpHBIX PadoT U
OIBITOB C Y4ETOM UHAUBUAYIBHBIX OCOOCHHOCTEH 00yJYaIOmMXCsl, CIIICKA YKCIIEPUMEH TAIbHBIX
3aJlaHuH, pelaraeéMbIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOT 0 dK3aMeHa 110 (PH3UKeE.

PabGouas mporpamma mo yueOHOMY npenmery «®usnka» Ha ypoBEHb OCHOBHOTO OOIIEro
o0pa3oBaHMsI COCTaBJICHa C Y4Ye€TOM pabodeil mporpaMMbl BOCIHTaHHS. BocmuTaTenbHBIH
MOTEHIMaJ JAHHOTO y4eOHOro mpeaMera oOeCIeurnBaeT peain3aluio OJaronpusITHBIX YCIOBUN
JUISL Pa3BUTHUSL COIMAILHO 3HAYMMBIX OTHOIICHUH OOYYaIOMMXCs U MPEKIE BCEro IMEHHOCTHBIX
OPUEHTUPOB (LIE€JEBBIX IPUOPUTETOB):

e K CEMbE KakK IJJaBHOW OIOPE B KU3HU YEJIOBEKA U HCTOUHUKY €r0 CUACTbhS;

e K TPYAYy Kak OCHOBHOMY CIIOCO0Y JOCTHKEHUS KU3HEHHOT O 0JIarornoay4yus YelI0BeKa, 3aJIory
€ro yCIEIHOro Mpo(ecCHOHAILHOTO CaMOOIPENETCHHsI W OILIYIIEHUS YBEPEHHOCTH B
3aBTpaIIHEM JIHE;

e Kk cBoemy OreuecTBy, cBOeH Masol U 0oJbioi PoguHe Kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC
Y MO3HAJ MEepBbI€ PAJOCTH U HEYJIaul, KOTOPAs 3aBEIllaHa eMY IPEIKaMH U KOTOPYIO HYXKHO
obeperars;

e K MpPUPOJE KAK HCTOYHHUKY JKM3HM Ha 3€emJie, OCHOBE CaMOro €€ CyIIeCTBOBaHHS,
HY>KJIAIOLIENUCs B 3a1UTE U TOCTOIHHOM BHUMaHUU CO CTOPOHBI YEJIOBEKA;

e K MHPY Kak TJIABHOMY MPHUHIIAITY YEJIOBEYECKOTO OOIISKHUTHS, YCIOBUIO KPEMKON APYKOBI,
HaJTQ)XUBAHUS OTHOIICHUH ¢ KOJUIeraMu 1mo pabore B OynyIeM u Co3/laHus 0JaronpusTHOTO
MHUKPOKJIMMAaTa B CBOCH COOCTBEHHOM CEeMbe;

e K 3HaHHUSAM KaK MHTEIEKTyaJIbHOMY pecypcy, obecreyuBaronieMy Oynyliee 4enoBeKa, Kak
pe3yNbTaTy KpOMOTIMBOI0, HO YBJIEKATEILHOTO y4eOHOT0 TPY/Ia;



e KKYJIbTYypE KaKk JyXOBHOMY OOraTCTBY 00IIIECTBA M BaYKHOMY YCIIOBHUIO OIIYIICHUS Y€JIOBEKOM
MOJIHOTHI TIPOXKMBAEMOW KU3HU, KOTOPOE JAIOT €My YTEHHE, My3blKa, MCKYCCTBO, TeaTp,
TBOPUYECKOE CAMOBBIPAKECHHE;

e K 3JOPOBBIO KaK 3aJIOTy JOJTrOM W aKTUBHOW >KM3HU YEJIOBEKA, €r0 XOPOIIEeTro HACTPOCHUS U
ONTUMUCTUYHOIO B3IJIsiJ]a HA MUD;

e K OKPYKAaIOIIUM JIOASIM Kak Oe3yCIOBHOW M aOCONIOTHOW IEHHOCTH, KaK PaBHOIPAaBHBIM
COI[MATIbHBIM TapTHEpPaM, ¢ KOTOPHIMH HEOOXOIMMO BBICTPAaWBATh HAOOpOXKENaTeIbHBIE U
B3aMMOTO/IJICP)KUBAIONINE OTHOIICHHUS, JAIOIIME YEJOBEKY pajocTh OOIIEHUs u
MO3BOJISAIOINIME U30eraTh YyBCTBA OJUHOYECTBA;

e K camMHM ce0e Kak X03sieBaM CBOEH CyabObl, CAMOONPEAETSIONUMCS U cCaMOpeaIn3yIoIIuM Cs
JTUYHOCTAM, OTBEYAIOIINM 32 CBOE COOCTBEHHOE Oyayiee.

COILEPXAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. @®usuka u €€ posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o npupone. SABnenus npuponsl. Ousnueckue sIBICHUA: MEXaHUYECKHE,
TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeJUMYMHBL. V3MepeHue Qusnueckux BeaUuMH. Puzndeckue MnpUOOpHI.
[Torpemnocts u3mepenuil. MexryHapoaHas CUCTEMa €ANHULL.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HayKM M3Yy4aroT Npupoiay. EcTecTBeHHO-HayuHBIH
METOJ] TO3HaHMA: HaONIO/IeHHe, I1OCTAaHOBKAa HAYYHOr'O BOIPOCA, BBIJBMKEHUE T'HIIOTE3,
SKCHEpPUMEHT IO MpOBEpKe THUIOTe3, OObsICHEHHE HalbmogaeMoro sBieHus. OmnucaHue
(U3NYECKUX SBJIEHUI C TOMOIIBIO MOJIeIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. Owusnueckue MpUOOPHI M Ipoleaypa IpSIMbIX W3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

pubOpoOM.

Jlabopamopusvie pabomul u onvimeul.

Omnpeznenenue 1eHbl ASIEHUS IKaJIbl H3MEPUTENBHOTO Ipudopa.

N3mepenue paccToIHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEIa.

Omnpenenenue pa3MepoB MaJIbIX Tell.

W3Mepenne TtemmepaTypsl IpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa M JaT4uKa
TEMIIEPATYPHI.

ok wnhE

6. IlpoBenenue wuccieqoBaHUSA IO MPOBEPKE TUIMOTE3bl: JAIBHOCTH MOJETA MIApUKa,
MYIIEHHOT' 0 TOPU30HTAJIBLHO, TEM OOJIbINEe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHble CBeIeHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, JOKa3bIBAIOIIM E
JIMCKPETHOE CTPOCHHE BEIECTBA.

JBmxenue yactuil BemiecTBa. CBs3b CKOPOCTH JBWKEHHS YacCTHUI[ C TEMIIEpaTypoOu.
BbpoyHnoBckoe nBwxkenue, muddysus. BzammopeicTBHE YaCTUIl BEMISCTBA: MPHUTSHKEHUE H
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHS ~ BEIIECTBA: CTPOCHHUE Ta30B, IKUIAKOCTEM U  TBEPABIX
(KpucTamM4YecKux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX



COCTOSIHMSIX U MX aTOMHO-MOJIEKYJIAPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUI
BOJIBIL.

emoncmpauuu.

1. HaGmoneHue OpoyHOBCKOIO JBUKEHUS.

2. HaOmonenue muddys3uu.

3. HaOmonenue siBieHui, 0OBACHAIOMUXCA TPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacCTHUIL

BEIECTBA.

Jlabopamopusvie pabomul u onvimeul.

1. Ouenka auamerpa aToMa METOIOM PSIOB (C UCIONIb30BaHUEM (GoTorpaduii).

2. OmbITHI IO HAOJTIOICHHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO U CTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHHS.

Pa3nea 3. /IBuskeHue M B3auMoieCTBHE TeJl.

Mexanuueckoe nABMKeHUE. PaBHOMepHOe M HepaBHOMepHOe aABMkKeHHE. CKOpOCTb.
Cpennsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUHU. Pacy€r myTH u BpeMeHU JBUKEHUS.

SIBneHne uHepuUMH. 3aKOH HMHEpUMH. B3amMmoneiicTBue Ten Kak NpPUYMHA W3MEHEHUs
CKOpOCTH JABMXEHHMsS Ten. Macca kak mepa mHepTtHOocTH Tena. [lnmotHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIlecTBa.

Cuna Kak XapakTepucTuKa B3aumozenctBus Ten. Cuiia ynpyroctd U 3akoH [yka.
N3mepenue cuiibl C MTOMOLIbIO IMHAMOMETpA. SIBIEHUE TATOTEHMS U cuila TshkecTu. Cuila TSHKeCTH
Ha Ipyrux maHerax. Bec tena. HeecomocTs. CrioxkeHune Cuil, HApaBJIEHHBIX 110 OJHOU IIPSMOM.
PaBHopeiicTByromas cuin. Cuma Tpenus. TpeHre CKOJIbKEHUS U TPEeHUE oKosl. TpeHue B mpupoje
U TEXHUKE.

Jemoncmpauuu.

Habumoienre MexaHH4eCcKoro ABMKECHHUS Tena.

H3mepeHne cKopocTH MPSMOJIMHEHHOTO TBUKEHHUSL.
HaGmoenvie sBieHust HHEPLIUU.

HabnroeHre n3aMeHeHns: CKOPOCTH NP B3aUMO/I €I CTBUN TeIl.
CpaBHEHHE Macc 0 B3aUMOEHCTBUIO TEI.

CrnoxeHue cuil, HallpaBJIEHHBIX MO OJHOM MPSAMOIA.

oakrwnE

Jlabopamopusvie pabomul u onvimeul.

1. OmpeneneHue CKOpOCTH PaBHOMEPHOIO JBMKEHHUS (IIapUKa B JKUIKOCTH, MOJENIU
HIIEKTPUYECKOr 0 aBTOMOOUIIS U TaK Jajee).

2. OmnpeneneHue cpeqHed CKOPOCTH CKOJbKEHHUS Opycka MM IIapUKa 10 HAaKJIOHHON
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOrO TeJa.

4. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb PACTsKEeHUs (aedopMaluu) NPy KHUHbBI OT
MPUIJIOKEHHOMN CHUJIBI.

5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXKEHMS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS ITOBEPXHOCTEH.

Pasnen 4. JlaBjienue TBEPABIX TeJ, KUIAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHbIIEHHS U yBEIUYEHUS aBieHus. J[aBnenue raza. 3aBUCHMOCTb
JaBJIeHus raza ot o0bEMa, TemnepaTypsl. [lepenaya naBineHus TBEPAIMH TEIAMU, KUAKOCTSIMHU U
razamu. 3akoH Ilackans. [IHeBMaTnueckne MamIMHBI. 3aBUCUMOCTH JaBJICHHS KHJIKOCTH OT
rnyounbl.  ['mapocratnyeckuid  mapagokc. CooOmiarommecst cocyasl.  ['mapaBimmueckue
MEXaHU3MBI.



Atmocdepa 3emnu u arMmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3[ yIIHOW
oboonouku 3emumn. Onbit Toppuuemmu. M3mepenune atmochepHOro naBjeHHs. 3aBHUCHMOCTH
aTMOC(GEpHOro JaBjieHUs OT BBICOTBI HajJ YypoBHeM Mops. I[lpubopel ans wusMepeHus
aTMOC(EpHOTO JaBIICHUSI.

JleiicTBrE KUIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. BozgyxonnaBanue.
Jemoncmpauuu.

ook wbdE

® N

3aBUCUMOCTb JaBJIEHM ra3a OT TEMIIEPATYPBHI.

Ilepenaua naBieHus )KUIKOCTBIO U Ta30M.

Coobmraromuecst COCyabl.

I'mapaBanueckuii mpecc.

[TposiBiieHue nericTBUs aTMOC(HEPHOTO 1aBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOUIEH CHJIBI OT 00BEMa NOrpyKEHHOW YacTU Telna U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

VcioBue miaBaHusA TeNl: IUIABAHME WM IIOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOLIEHMSI IJIOTHOCTEHN TeJla U )KUJKOCTH.

Jlabopamopnsie pabomut u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTpyKEHHON B )KHUIKOCTh
4acTH TeJa.

OrnpenesieHre BBITAJIKABAIOIEH CHUJIBL, JEHCTBYIOIIEH HA TeEJIO, MOrPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B 5K HIKOCTH,
OT MAaCCBHI TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BEMA MOTPYKEHHON B )KUJIKOCTh YACTH TeNla U OT TUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeoMmeTpa MM KOHCTPYMPOBAHHUE JIOAKH M OIpENEIICHHE €€
IPYy30I0ABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTH. JDHEPrus.
Mexanunueckast pabora. MOLIHOCTb.

[TpocThlie MeXaHU3MBI: pbluar, 0J0K, HaKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBeCHS pblyara.
[IpumeHnenue mpaBuiia paBHOBecHs pbluara K O5oKy. «3ojoToe mpaBuio» mexaHuku. KIIJ]
IPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas OHEpPIrus. Kunernueckas u ImoTeHOHallbHasa SHCPrus:. HpeBpameHI/Ie OJHOTI'O
BHUJIa MEXaHUYECKOM OHEPIruu B ,I[pyTOI\/'I. 3aKkoH COXpaHCHUSA SHCPIruu B MCXaHHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopusvie pabomul u onvimeul.
1. Ompenenenue paboOTHl CUJIBI TpPEHHS IPU PABHOMEPHOM JABM)KEHMM Tejla I10
rOpPU30HTATBHON MTOBEPXHOCTH.
2. HccnenoBanue yciaoBU paBHOBECHS pblyara.
3. Msmepenue KIIJl HakJIIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXpaHEHMsI MEXaHUYECKON SHEPIUHU.
8 KJIACC



Pa3nen 6. TermioBble siBJIeHUS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KHHETHYECKOW TEOPUU CTPOECHMS BelecTsa. Macca
U pa3Mepbl aTOMOB U MoOJIeKyJd. ONbIThl, MOATBEPKIAOIIME OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYE€CKON TEOPHUH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSTHUM BemecTBa. Kpucranimaeckue u
amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TET HA OCHOBE IMOJIOKECHHM
MOJIEKYJIIPHO--KMHETUYECKO Teopuu. (CMauyuMBaHWE W KaNWUISIpHbIE sBJICHHS. TermoBoe
paciMpeHue u cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHJKEHUSI YACTHII.
Buyrpennsist sueprusi. Ciocodbl U3MEHEHHUsI BHYTPEHHEN SHEPruu: TENJonepeaadya u CoBeplieHune
paboTel. Buasl Temonepenayn: TemIONPOBOHOCTh, KOHBEKIIHS, U3TyYEHUE.

KomuuectBo TerioTel. YienbHas TEMIOEMKOCTh BelIecTBa. TemiooOMeH W TEIIOBOE
paBHOBecue. YpaBHEHHE TeIIoBoro OanaHca. IlnmaBieHue m OTBepieBaHHE KPHCTALTUYECKHUX
BEIIECTB. YJeNbHas Teruiora IutaBieHus. [lapooOpa3zoBanme W KoHAeHcarus. McmapeHue.
Kunenune. YnaenpHas Ttemiora mapooOpa3oBaHHs. 3aBUCHMOCTh TeMIIEpaTypbl KHUIEHUS OT
aTMOC(EPHOT 0 JaBJICHUSI.

Bnaxxnocts Bo3nyxa.

DHeprus ToIMBa. Y AelbHas TEIJIOTa CrOPAHUSL.

[Tpuaiuner padoThl TermmoBbix nBurareneit KIIJI temmoBoro nsurarens. TeroBbie
JIBUTATENIM U 3alIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAIEHUS SHEPTUU B TEMJIOBBIX MPOLECCAX.

emoncmpauuu.

HaGnronenne OpoyHOBCKOTO IBHKCHHSI.
Ha6mronenne nuddyszun.
HaGnronenue siBeHUI CMaulBaHUS U KaMIJUISIPHBIX SIBICHUH.
HaG:roeHue TemioBoro paciumpeHust Tell.
W3menenune naBieHus ra3a npyu U3MEHEHUU 00bEMa U HAarPEBAHUU HIIM OXJIAXKICHUH.
[IpaBuna uzmepeHus: TeMIepaTypsl.
Buael Termonepenaymn.
OxJa)x1eHue Npu COBEPLICHUH PaOOTHI.
HarpeBanue npu coBepiieHr padOThl BHEITHUMU CHUJIAMU.
. CpaBHEHHE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
. HaGmroieHne kumneHus.
. HaGmroieHne MoCcTosSHCTBA TEMIIepaTyphl PH IJIaBJICHUH.
13. Mogenu TEIIOBbIX ABUTATEIIEH.
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Jlabopamopnsie pabomut u onvimol.

OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSIKEHUSI.

OnBITHI 11O BBIPAIMBAHUIO KPUCTAJNIOB IOBAPEHHOW COJIM MJIU caxapa.

OnbIThI 110 HAOIOACHUIO TEIJIOBOIO PACIIUPEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEI.
Omnpeznenenue 1aBjieHUs BO3Ayxa B OajloOHE IIIPULIA.

OnbITEl, JEMOHCTPUPYIOIIUME 3aBUCHUMOCThH IaBJIEHHUS BO3/lyXa OT €ro o0béma u
HarpeBaHus WINA OXJIAXKCHUS.

6. IlpoBepka THMIOTE3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJAKOCTH B

ok wdE

TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTypHhI.
7. HabnroneHue n3MeHeHHs] BHYTPEHHEW DHEPTUU Tella B PE3ysbTaTe TeIUIONepeaavyn u
paboTHI BHEIIHUX CHIL.



8. HccnenoBanue sBieHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U rOpsYeil BOJBI.
9. OmpeneneHve KOJIWYECTBA TEMJOTHI, IMOJIYYEHHOIO BOJOH IpH TemiaooOMeHe ¢
HarpeThbIM METAUIMYECKUM U JIUHAPOM.

10. Ompenenenue yneiabHON TEMIOEMKOCTH BELIECTBA.

11. VccnenoBanue mpoliecca ucrapeHus.

12. OnpeneneHne OTHOCUTEIHHON BJIAYKHOCTH BO3AyXa.

13. OnpeneneHue yaenpHONU TEIIOTHI TUTABJICHUS JIB/IA.

Pasznen 7. dnekrpuyeckue U MATHUTHBIE SIBJICHUS.

OnexTpusanus Ten. J[Ba poaa aneKTpuuecKux 3apsaoB. BzauMonelicTBre 3apsyKeHHBIX TEII.
3akoH KyioHa (3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsXKEHHBIX TE OT BEIMYMUHBI 3apsJI0B U
paccTOsIHUS MEXy TEIaMH).

Onekrpuyeckoe mnoje. HanpsxEHHOCTh 3iekTpuyeckoro nosst. [IpuHIun cynepno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu siiekTpuyeckux 3apsioB. DJIeMEHTapHbId 3jeKTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpOBOJHUKY M TUAIEKTPUKU. 3aKOH COXPaHEHUs JIEKTPUUECKOr 0 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHHUS JJIEKTPUUYECKOro ToKa. VcTouHukH
MOCTOSIHHOTO TOKa. JIeCTBUS SIEKTPUUYECKOTrO TOKa (TEIIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKUI TOK B KUAKOCTIX U raszax.

Onextpuueckass uenb. Cuia ToKa. OJJekTpuueckoe HamnpspkeHue. ConpoTHBIIEHUE
IIPOBOJHUKA. YJEIbHOE CONPOTHBJICHUE BemecTBa. 3akoH Owma U1 ydacTka IIenu.
[TocnenoBarenbHOE U MapajuleIbHOE COEIUHEHNE ITPOBOJIHHUKOB.

PaGoTa m MOITHOCTH AJEKTPUUECKOro TOKA. 3akoH J[koyns—JIeHna. DaeKTpudecKue memnu
U IOTpeOUTENN AJIEeKTpUUecKoi F3Hepruu B ObITy. KopoTkoe 3aMbIkaHueE.

[TocTrossHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mMoJie.
MaruuTHOE 1oJjie 3eMJIM U €ro 3HauYeHHe IS )Ku3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE moJie
ANEKTPUUYECKOro ToKa. [IpuMeHeHrne 2eKTPOMAarHUTOB B TEXHUKE. [[eliCTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOJABUraTeib IMOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOHCTBAX U Ha TPAHCIIOPTE.

Oneitel ®apagnes. SIBneHue snekTpoMarHuTHOM — mHAyknuu. [lpaBuio  Jlenna.
Onextporenepatop. CrmocoObl TMOTYyYEHUS SIEKTPUUECKONM HHEPruu. IJIEKTPOCTAHLHMHM Ha
BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnexTpu3anus Tell.
JIBa pona 3J1eKTpHUY ECKUX 3aps10B U B3aUMOJIEHCTBHE 3aPsKEHHBIX TEJ.
YCTpOKCTBO U JIENCTBUE IIEKTPOCKOMNA.
DnexTpocTaTuyeckasi UHAYKIHS.
3aKOH COXPaHEHUS JIEKTPUYECKUX 3apsi/I0B.
[IpoBOIHUKY ¥ TUATIEKTPUKH.
MonenmupoBaHue CUIIOBBIX JIMHUN IEKTPUYECKOTO MOJIS.
N cToyHrKN TOCTOSTHHOTO TOKA.
JleficTBUS 27EKTPUYECKOro TOKa.
. DNEKTPUYECKUHN TOK B KHUIAKOCTH.
. 'a30BBIH pa3psi.
. 3MepeHue cuibl TOKa aMIepMeTpOM.
. 3MepeHnune ek TprUuecKoro HanpspKeHHs BOJIbTMETPOM.
. PeocraT 1 MarasuH COnpoTHBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

B3auMopneiicTBuE MOCTOSHHBIX MAarHUTOB.

MopenrpoBaHre€ HEBO3MOXKHOCTH pa3/ieleHUs MOJICOB MarHuTa.
MopenrpoBaHre MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsuurtHoe 1oJje Toka. DJIEKTPOMarHur.

JelicTBuEe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENH TOCTOSTHHOT'O TOKA.

HccnenoBanue sSBJIEHUS YIEKTPOMAarHUTHOW HHIYKIUH.

OmnbiTel Papajes.

3aBUCHMOCTh HAMPaBJICHUSI HHAYKIIMOHHOT'O TOKA OT YCJIOBHI €ro BOZHUKHOBEHUSI.
DNIEKTPOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopusvie pabomul u onvimeol.

1. OmnbITbl 10 HAOIIOAEHUIO 3JIEKTPU3ALMM TEI HHAYKIUEH U IPU CONPUKOCHOBEHHH.

2. HccnenoBanue neHCTBUS AIIEKTPUYECKOTO MOJIs HA MPOBOAHUKYU U TUAIEKTPUKH.

3. Cobopka u mpoBepKa padoThI JIEKTPHUECKOM 1IEMH MOCTOSHHOTO TOKA.

4. VI3amepeHue U peryarupoBaHUE CUIIbI TOKA.

5. HsmepeHue u peryiupoBaHue HANPsKCHUS.

6. HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, UAYLIETO Ye€pe3 PE3UCTOP, OT COMPOTHUBIICHUS
pPE3UCTOpa U HANIPSDKEHUS Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOrO  CONPOTUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IIJIOLIAAH [TOIEPEYHOr0 CEYEHUs U MaTepuaia.

8. IlpoBepka mpaBuiia CI0XKEHUS HANPSDKEHUH TIPU TOCIE10BAaTENbHOM COETUHEHUH JIBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia il CUJIbI TOKA IPH MapajuieIbHOM COETUHEHUU PE3HCTOPOB.

10. Onpenenenue paboOThl AJICKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JAMIT0UKY, OT HalpsHKEHHS Ha
HEH.

13. Onpenenenne KI1J] HarpeBartens.

14. UccnenoBanue MarHUTHOT'O B3aUMO/IEHCTBUS TOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHMTHOro IOJI TOCTOSIHHBIX MAarHMTOB MNP HUX OOBEIUHEHUM U
pas3zaeneHuu.

16. UccnenoBanue qeicTBUS 2JEKTPUYECKOTO TOKa Ha MAarHUTHYIO CTPEJIKY.

17. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIEH CTBHUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA ¥ HAaNpaBJICHUS TOKA B KaTYIIIKE.

18. N3yueHue AeiicTBUSI MATHUTHOT'O MOJISt HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 U3ydeHHUE paOOTHI JICKTPOABUTATEIS.

20. Usmepenue KII/I anexTpoaBurareabHONH yCTaHOBKH.

21. OnbITHl O MCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM MHIYKIUH: HCCIEIOBaHHE
M3MEHEHUH 3HAYEeHUs U HAIpaBJICHUsI UHYKIIMOHHOTO TOKA.

9 KJIACC

Paznea 8. Mexanudeckue siBJIeHUS.
Mexanunueckoe aBuxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
MEXaHUYECKOrO JBWKEHUs. PaBHOMepHOe mpsMoJIMHENHHOE JBHKEeHHE. HepaBHOMepHOE



npsiMojiuHelHoe ABukeHue. CpenHsis U MTHOBEHHAs CKOPOCTh Tejla IpPU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TipsiMoiMHEeHOe BIkeHne. CBoOonHoe maaenne. OnbIThl
lNamnes.

PaBHOMepHOE nBIKEHHME MO OKpyx)HOCTH. [lepuon m wactora oOpamienus. Jlunelinas u
yrioBas CKOpocTu. L{eHTpocTpeMuTensHOEe YyCKOPEHHUE.

IlepBerii 3akoH Hprotona. Bropoit 3akoH HeroTona. Tperuii 3axkon Herotona. IIpuHnmn
CYIIEPIIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujla TPEHUS CKOJbXKEHHS, CHJIa TPEHMUS
IIOKOS1, IPYTHE BUJIBI TPEHHUSI.

Cuna TsOKECTM M 3aKOH BCEMHMPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOJHOrO NaicHMS.
JBmxenue mnanet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecoMOCTh U neperpys3KkH.

PaBHOBecue marepuanbHOi ToOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena
C 3aKpEIUIEHHOMN OChIO BpauieHus. MoMeHT cuisl. LleHTp TsoxecTy.

Nmnynsc tena. M3menenne mmmnysbca. MIynabc cuibl. 3aKOH COXpPaHEHMsI UMITYJIbCA.
PeakTnBHOE IBH>KEHHUE.

Mexanuyeckass pabora u MouHocTh. PabGota cun TspKkecTu, ynpyroctd, TpeHus. CBsi3b
sHepruu U paborsl. [loTeHuManbHAss PHEPrusi Tena, MOAHSITOrO HaJl TMOBEPXHOCTHIO 3EMJIH.
[TorenumanbHas sHeprus cxatou npyxunbl. Kunetnueckas sueprus. Teopema 0 KHHETHYECKOM
SHEpPruu. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPrUH.

emoncmpauuu.

1. HaGmoneHue MeXaHU4ECKOro JBUKEHUSI T€Ia OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE MyTeH M TPaeKTOPUM JBHMKEHUS OJHOTO U TOTO K€ Tejla OTHOCUTEIHHO
pPa3HBIX TEI OTCYETA.

N3mepeHne ckOpoCTH M YCKOPEHUS IPSMOJIIMHEUHOTO IBUYKEHHUS.

HccenenoBanne Npu3HakoB PaBHOYCKOPEHHOTO IBUKECHHUS.

Habnroenue BMXEHMS TeJa Mo OKPYKHOCTH.

HabnroeHre MexaHNYeCKUX SIBICHUH, MPOUCXOIAIIMX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCHTEIbHO KaObnHeTa pHU3uKH.
7. 3aBUCHMOCTb YCKOPEHHMs Tejla OT MACChl Tela U IeHCTBYIOIIEN Ha HEro CUIIbI.

8. HaOmromenue paBeHCTBA CHJI IPH B3aMMO/IEH CTBHH TEIL.

9. H3meneHue Beca Tesa MPHU yCKOPEHHOM JBUKEHHH.

10. [lepenaua uMiysibca Mpyu B3aUMOACHCTBUH TEJ.

11. [Ipeobpa3oBaHus SHEPTUH MPH B3aUMOJICH CTBUU TEIl.

12. CoxpaHeHue uMITynbca MpU HEYIPYroM B3aUMO/ICHCTBUU.

13. CoxpaHeHue uMIynbca mpu abCOIOTHO YIPYTOM B3aUMO/IEH CTBUU.

14. HaGmoieHue peakTHBHOT'O JIBH)KCHUS.
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15. CoxpaHeHnue MexaHM4ECKON SHEPTUU IPU CBOOOTHOM HaJCHUH.

16. CoxpaHeHue MexaHM4ECKON SHEPTUU NPU JIBUKEHUU TeJa MO JeHCTBUEM MPYKUHBDI.

Jlabopamopusie pabomul u onvimeul.

1. KoncrpyupoBaHue TpakTa JUisi pa3rOHa M JajJbHEHIIEro paBHOMEPHOTO JBUKCHUS
[IapHKa W TEIEKKH.

2. OrmpeneneHne cpeiHell CKOPOCTH CKOJIBXKEHHMs Opycka WM JIBMXKEHHS IIapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OmnpeneneHue YCKOPEHHs Tela MPH PAaBHOYCKOPEHHOM [BM)KCHHU I10 HAKJIOHHOMN
IJIOCKOCTH.
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10.

11.

HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKECHUU Oe3
HayaJIbHOM CKOPOCTH.

[TpoBepka rumoTe3bl: €CIIU IPU PAaBHOYCKOPEHHOM JIBHKEHUH 03 Ha4aIbHOH CKOPOCTH
ITyTH OTHOCSATCS KaK PsiJi HEUETHBIX YHCEJI, TO COOTBETCTBYIOIIME ITPOMEKYTKH BPEMECHU
OJTMHAKOBBI.

HccrienoBanre 3aBHCUMOCTH CUJIBI TPCHHS CKOJBKEHHUS OT CHJIBI HOPMAJIbHOTO
JTABJICHHS.

Omnpenenenre k03P GUIUEHTA TPEHUS CKOITBKEHUSI.

Omnpenenenne sKECTKOCTH MPYKUHBL.

OnpeneneHre pabOTHI CWIIBI TPEHHS TPU PABHOMEPHOM JBI)KCHHH Telld 10
TOPU30HTATHHON MTOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YIPYrOCTH TpPH MOABEME Tpy3a C HMCHOJIb30BAHUEM
HETOJABUKHOT'0 U TIOJIBHYKHOTO OJIOKOB.

W3yueHne 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannveckue KoJeO0aHusl M BOJHBI.

KonebatensHoe aBuxkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWM: MEpPUOJ, YacToTa,
aMIuiTyaa. MaTtemMaTHuecKuid | TPYKUHHbIM MasTHUKU. l[IpeBpaiieHue »sHEpruu npu
KO0J1e0aTEILHOM JIBHKEHUH.

3artyxaromue KosnebaHus. BeiHykIeHHbIe KoJieOaHus. Pe3oHaHc. MexaHW4YeCcKHe BOJIHBI.
CaoiicTBa MexaHH4EeCKUX BOJIH. [IpooabHbIE U MONEepedHble BOJIHBI. [[1MHa BOJHBI H CKOPOCTH
€€ pacnpocTpaHeHusa. MeXxaHUYEeCKHe BOJIHBI B TBEPAOM TeJE, CEICMUUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BeicOTa ToHA. OTpaxeHue 38yka. UHpa3Byk U yiIbTpa3ByK.

Jemoncmpauuu.

1. HaGmonenue konebaHUi TN MO TEWCTBHEM CHUJIBI TSIKECTH U CUJTBI YIIPYTOCTH.

2. HaGmoneHnue konebaHui Tpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmoeHne BBIHYXACHHBIX KOJICOaHHMH M pe30HaHCca.

4. PacnpocTpaHeHHEe POJOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJENN).

5. HabGironeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKH pe30HaHC.

Jlabopamopusvie pabomul u onvimeul.

1. Onpenenenue yacToOThl U IEpUO/Ia KOJIEOAHUN MATEMATUIECKOTO MasATHHKA.

2. OrmpeneneHue 4aCTOTHI U Meproia KojaeOaHu Mpy>KUHHOTO MasgTHHKA.

3. HccnenoBanue 3aBHCHMOCTH Iepuojia KoileOaHM MOABEHIEHHOTO K HHUTH Ipy3a OT
JUTMHBI HUTH.

4. VccnemoBaHue 3aBUCHUMOCTHU IMEepHOJa KOJIEOaHUH MPYKHUHHOIO MasiTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBHUCHMOCTH TNepuoja KoneOaHWil rpysa, MOABEIICHHOIO K HHUTH, OT
MaccChl rpy3a.

6. OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH MTEPHO/Ia KOJIEOAaHUN MTPY>KMHHOT 0 MasSTHUKA
OT MAacChI TPy3a U )KECTKOCTHU MPYKUHBL.

7. W3mepeHue yCKOpeHHsI CBOOOTHOTO A ICHHUSL.

Pa3nen 10. DiiekTpoMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoJie. DJIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBA AIEKTPOMArHUTHBIX

BoJH. [lIkana 351eKTpOMarHuTHHIX BOJH. M COIb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM

CBs3H.

OnexTpoMarauTHas npupoja csera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.



Hemoncmpauyuu.
1. CsaoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BoaHoBbI€ CBOICTBA CBETA.
Jlabopamopusvie pabomul u onvimeul.
1. U3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C IIOMOIIBbIO MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbIe siBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBerta. [IpsmonunHeiiHOe pacnpOoCTpaHEHHE CBETA.
3atmenus Connua u Jlynsl. OTpakenue ceta. [lnockoe 3epkano. 3aKoH OTpa)KeHUs CBETA.
ITpenomnienne cBeta. 3aKoH NpeaomieHUs cBeTa. [lonHoe BHYTpEeHHEE OTpaKeHHE CBETa.
Hcnonp3oBaHueE MOTHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B sjmH3e. Onrtuueckas cucreMa (QoroamnmnapaTa, MHUKpPOCKONa U
Teseckona. ['1a3 kak ontudeckas cucreMa. bam3zopykocTs U AaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. Cii0XkK€eHHE ClIEKTPaIbHbIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpsimonuHelHOe pacnpocTpaHEHUE CBETA.
OTpakeHue cBeTa.
[Tonyuenue n3o00pa>keHUl B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaliax.
[Ipenomnenue ceera.
Onrtuyecknii CBETOBOJ,.
Xon mydeil B cobuparouiei JuH3e.
Xopn Jydel B paccenBaroLel JIMH3E.
[Tonmyuenue n300pa>keHul C MOMOIIBIO JIUH3.
. IlpuHnun neiictBus Gporoanmnapata, MUKpPOCKOIA U TEJIECKONa.
10. Mopens riasa.
11. Paznoxxenue 0enoro cBera B CEKT.
12. Tlomydenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HBIX IBETOB.
Jlabopamopusvie pabomul u onvimeul.
1. HUccnenoBaHue 3aBUCUMOCTH YIJIa OTPa>KEHUs CBETOBOTO JIy4ya OT yrJja MaJeHusl.
2. UzyueHme xapaKTepUCTHK MU300pakeHUs MpeIMeTa B MIOCKOM 3epKalle.
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3. HccnemoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHUS CBETOBOT'O JIyda OT YIJIa TaJIeHUs Ha
IPaHMIIE «BO3TYX—CTEKIION.

[Tony4eHne n300pakeHUi C TOMOIIBIO COOMPAIOIICH JINH3BI.

Omnpenenenne GOKYCHOTO PaACCTOSIHUS M ONITHYECKOW CHITbI COOMPAOILCH JIMH3BI.
OmBITHI 110 Pa3JIOKEHUIO OEIOro CBETa B CIIEKTP.

OmbIThl 10 BOCHPUSTHIO I[IBETA MPEAMETOB NMPHU UX HAOJIOJACHUHM Yepe3 ILBETOBBIC
(UIBTPBHIL.

No ok

Pa3nen 12. KBaHnToBbBIE sIBJICHHS.

Omneitel Pe3epdopaa u nmnanerapHas mozaens atoMa. Moaens atoma bopa. Mcnyckanue u
IOTJIOIIEHHE cBeTa aTOMOM. KBaHTHI. JIMHEyaTble CIEKTPHI.

PamunoaktuBHOCTE. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas wmogens atomuoro sapa. M3orombl. PamumoakTuBHbIE mpeBpanieHusa. [lepuon
noJrypacrna/jia aTOMHBIX SI7ED.

SAnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsAA0BOIO U MacCOBOIO YHUCEN. DHEPrus CBS3U
aTOMHBIX siiep. CBsi3b Macchl M dHEpruu. Peaknuu cunuTesa u nenaeHus saaep. VctTounuku suepruu
ConHua u 3BE31.



SnepHas sHepretuka. /elicTBUs palnOaKTUBHBIX U3JyU€HUN HA KUBbIE OPraHU3MBI.
emoncmpavuu.

CrieKTpbl U3y4€HHS U MOTJIOIEHUS.

CrieKTphbl pa3iIuyHbIX ra30B.

CnekTtp Bogopoza.

Ha6monenne TpekoB B kamepe Bunbcona.

Pa6ora cuérurka MOHU3UPYIOIIUX U3JTyYEHUH.

ook whE

Perucrpanus u3nydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopusvie pabomul u onvimeul.
1. HaGmoeHue CIUTOMHBIX U JIMHEHYAThIX CIIEKTPOB H3Ty4CHHUS.
2. HccnenoBaHue TpPEKOB: HM3MEPEHHE JHEPrUM YaCTUIBI IO TOPMO3ZHOMY IyTH (IO
¢dororpadusam).
3. Hzmepenue panmnoakTuBHOTO (hOHA.
IToBTOpPHTE/NIBLHO-00001IIAO LN MOYJIb.
[ToBTOpUTENBHO--0000AONMI  MOAYIb MpeIHa3HaueH I CHCTeMAaTU3allud |
0000 LICHHSI IPEAMETHOTO CO/ICPIKAHUS U ONBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUCHHUH
BCEro Kypca (PU3MKH, a TaKXkKe AJs MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
(busuke 11t 00y4aroIuXcsl, BRIOPABIIMX ATOT YUCOHBIH MMPEeIMeET.
[Ipu n3yueHun 1aHHOTO MOJYJIsl pEATIM3YIOTCA U CUCTEMAaTU3UPYIOTCS BUJIbI 1€ATEIbHOCTH,
Ha OCHOBE KOTOpBIX O0ECHeYMBAETCS JOCTH)KEHHME MPEIMETHBIX U METalpeAMETHBIX
IUIAHUPYEMBIX pe3ysbTaToB OOydeHHus, (opMUpyeTcs €CTeCTBEHHOHAy4YHasi TI'PaMOTHOCTB:
OCBOEHHE HAyYHBIX METO/I0B UCCIIEI0BAHHUS SIBJICHUN PUPOABI U TEXHUKH, OBJIAZICHUE YMEHUSAM U
OOBSICHATH (PU3MUECKUE SIBJICHUS, TPUMEHSISI OJyUYeHHbIe 3HaHUs, pellaTh 3a/1a4u, B TOM YHCIIe
KauyeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.
[IpyHIMNIMATBEHO ESITENBbHOCTHBIN XapaKkTep JaHHOI'O pa3jiesia peaau3yercs 3a CU€T TOoro,
YTO 00yYaroIecs BBIMONHSIOT 3aJaHuUsl, B KOTOPBIX UM TIpe/jIaraercs:
Ha OCHOBE MOJIYYEHHBIX 3HAHHI PACMO3HABATh M HAYYHO OOBSICHATH PU3UICCKHUE SIBJICHUS
B OKPYKarOUIEN IPUPOJIE U MOBCEAHEBHON KU3HU;
UCIONh30BaTh HAYYHBIE METOMABI MCCIeNOBAaHUS (PU3MUECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIIOTE3 U MOTYUYEHUSI TEOPETUYECKUX BHIBOJIOB;
OOBSCHATh HAay4YHBIE OCHOBBI HanOoJee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMmep, NIpaKTUYECKOro UCIIOIb30BAHUS PA3IMYHBIX UCTOUHUKOB SHEPrUU HA OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPIUH.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMDBLI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

W3yuenune ¢Qu3nku Ha ypoOBHE OCHOBHOrO o0O0mIero oOpa3oBaHUs HaIpaBJIEHO Ha

AOCTUKEHUEC JIMYHOCTHBIX, METAIPCAMETHBIX U ITPCAMCTHBIX 06p330BaT€J'II)HI)IX PE3YIbTATOB.

B pesynprate wu3yueHus (UMK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUsA Yy

oOyuarorierocs 0yayT chOpMUPOBAHBI CIEAYIOIUE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

[] mposiBJIeHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hU3nYecKoit
HayKH;

[] IEeHHOCTHOE OTHOIIEHHE K JOCTHKCHHUSAM POCCHUICKUX YUEHBIX--(H3HKOB;

2) rpa’*KaaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIMTAHMSA:

[] rOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKAECHUHU OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JTOCTUXKEHUN HU3UKY;

[ 0CO3HAaHHE BAJXHOCTH MOPAJIbHO--3TUYECKUX IPUHIUIIOB B AEATEIbHOCTH Y4EHOIO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS:

[l BOCIIpHATHE ICTETUYECKUX KauecTB (PU3MUECKOH HaykHu: €€ rapMOHMYHOI'O IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAY4YHOI'0 MO3HAHHUSA:

[] oco3HaHUE LIEHHOCTH (PM3NYECKOM HAayKu KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEHILIEH COCTaBIAIOIIEN KYJIbTYPBbI;

[] pa3BUTHE HAyYHOM JI0003HATEIBHOCTH, UHTEPECA K HCCIIE0BATENIBCKOM e TeIbHOCTH;
5) popmupoBaHus KYJbTYPbI 310POBbS U IMOIHOHAIBHOIO 0J1Ar0NOJIyYHs:

[J oco3HaHME IEHHOCTH 0€30IacHOro 00pa3a JKU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BA)KHOCTH TPaBHJI O€30M1aCHOr0 MOBEEHHUS Ha TPAHCIIOPTE, HAa JOPOrax, C AJIEKTPUUECKUM U
TETJIOBBIM 000PYZOBaHUEM B JOMAILIHHUX YCIOBHSIX;

[J copMHpPOBAaHHOCTB HaBbIKA pe(IIeKCcuH, IPU3HAHKE CBOETO ITpaBa Ha OIKOKY U TAKOr' 0 ke
paBa y Apyroro 4ejioBeKa;

6) TPyA10BOr0 BOCIIMTAHUA:

[l aKkTMBHOE yyacTH€ B pEIIEHHM MPAKTUYECKUX 3ajay (B paMKax ceMbH, 00pa30oBaTebHOM
OpraHu3aluu, ropoja, Kpasi) TEXHOJOrMUeCKO! U COLMalIbHON HaIllPpaBI€HHOCTH, TPEOYIOIINX
B TOM 4HCJIe U (pU3NYECKUX 3HAHU;

[J MHTEpeC K MPAKTUYECKOMY U3YUEHHIO MPOPECCHii, CBA3aHHBIX C (PU3UKON;

7) 3K0JI0TMY€ECKOT0 BOCTIMTAHUS:

(] opueHTaluss Ha NpUMEHeHHe (U3NYECKUX 3HAHWM AJsi peleHus 3a7ad B 00JacTu
OKpY’KaroIlel cpezbl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKU MX BO3MOXHBIX IIOCIEICTBUM IS
OKPYXaIOIIEH CpebI;

[] oco3HaHUeE IrI100aTbHOI0 XapakTepa SKOJOrMYECKUX MpoOJieM U MyTel UX pelieHus;

8) ajanTanuu K M3MEHAIOIUMCH YCJI0BHAM COUMAIBHON M NIPUPOJHON cpeabl:

[J moTpeOHOCTb BO B3aUMOACWCTBUM IIPU BBHINOJHEHUM WCCIENOBAHUW U TPOEKTOB
(bu3MUeCcKoi HanpaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHX;

(] MOBBIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO JIESITEIbHOCTD;

[J moTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUU, B TOM uucie (GOpMyIHpOBaTH HIEH,
MOHATUS, TUIIOTE3bI 0 PU3NYECKUX 00BEKTaX U SBICHUSIX;

[] oco3HaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (PU3UKU;



e [] IUIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUIA;

L4 il CTPCMIJICHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOALI, 06IL[€CTBa 1 5KOHOMHMKH,

B TOM 4YHCJIC€ C UCIIOJIb30BAHUEM (bI/ISI/ILIeCKI/IX 3HaHPII>'I;

e [] OlEHKAa CBOMX ACHCTBUHA C Y4YETOM BIIMSHMS HAa OKPYKAIOLIYIO Cpely, BO3MOMKHBIX
IJ100aIbHBIX MTOCIEICTBHUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesymprate ocBOGHHs mporpamMmbl 1Mo (U3MKe Ha YpOBHE OCHOBHOTO OOIIETO
obOpazoBaHusi y oOydwatomierocs OyAayT chopMHUpOBaHBI MeTampeIMeTHbIe pe3YJabTaThl,
BKITIOYAOIME TO3HABATEIbHBIC YHHBEpCAJbHbIC YYeOHBIC JEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbBIC YUeOHbIC JICHCTBHS, PErYIATUBHBIC YHUBEPCAIbHbBIC YUeOHBIC JICH CTBUSI.

Ilo3HaBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AeilicTBUS

Bba3oBble Jornueckue 1elMCTBHA:

BBIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC IPH3HAKU O0BEKTOB (SBJICHUN);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH (PUKALIMHA, OCHOBAHUSA JJIsi 0000IICHHS
U CPaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCcMaTpuUBaeMbIX (pakTax, JaHHBIX U
Ha6J'II-OI[CHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSIM,

BBIABJIATH IIPUYHMHHO--CICACTBCHHBIC CBA3U IIPU H3YUCHHUH (bI/ISI/ILIeCKI/IX SIBIICHUN U
mponeccoB, nacjaaTb BBIBOAbI C HCIOJIb30BAHHEM JACAYKTUBHBIX W HHAYKTUBHBIX
YMOSaKJ'IIOLIeHI/II\/JI, BBIABHUI'aTh TUIIOTC3bI O B3aMMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCIIMYHH,
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelleHus yueOHoM hu3nyecKkoil 3a1auu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHUs, BHIOOp Hambojee MOAXOAAIIEr0 ¢ Y4ETOM
CaMOCTOSATCIIbHO BBIACIICHHBIX KpI/ITCpI/IeB).

Ba3oBblie uccienoBare/ibCcKue 1eMCTBUA .

MCI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATENbCKUNA HHCTPYMEHT IMO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIJIAaHY OIBIT, HECJIOKHBIN (U3UIECKHMA
AKCIEPUMEHT, HEOOJbIIIOE UCCIIe0BaHUE (PU3UUECKOTO SIBJICHUS;

OIICHMBATh Ha NMPUMEHHMOCTh U JIOCTOBEPHOCTh WH(OPMAIIUIO, MOTYYESHHYIO B XO7e
WCCIICIOBAHUS UJI DKCIIEPUMEHTA;

CcaMOCTOATENIbHO  (popmynupoBaTh 00OOIIEHHST W BBIBOABI IO  pe3yibTaTaMm
MPOBENEHHOr0 HAOIOCHUS, OTIBITA, HCCIICIOBAHNS,

MIPOrHO3UPOBATh BO3MOXKHOE JabHEHIIIEe pa3BUTHE (PU3HMYESCKHX MPOIIECCOB, a TAKIKE
BBIJIBUTATH MPEIMOJIOKEHUS 00 X Pa3BUTHUU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

NPUMEHATh Pa3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl TPH IIOMCKE M OTOOpe
nH(GOPMAIUU WU TaHHBIX ¢ YIETOM MPEIIOKEHHON yueOHoi (u3mueckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WHPOPMAIHIO PA3TUIHBIX
BUJIOB ¥ (hOpM TIpe/icTaBICHUS;

CaMOCTOSITENIFHO BHIOMpATh ONTHMAJIBHYIO (GOpMY MpENCTaBICHUS WH(POpMAIUU H
WLTIOCTPUPOBATh pellaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMi, WHOU
rpauKoi 1 UX KOMOMHAITUSMH.



KOMMYHI/IKaTI/[BHbIe YHuBepcCaJbHbIC y‘leﬁﬂble JeHCTBUA:

B XO0Jlc OOCYXJeHHus Y4eOHOro Marepuaja, Pe3yJIbTaToB JIA0OpAaTOPHBIX pPabOT M
MIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/JTaeMOW TEMbI U BBICKA3bIBaTh UICH,
HaIleJICHHBIC Ha PENICHHE 3aJ1a49H U MOJIepKaHue OJ1aroxKeJIaTeIbHOCTH OOIICHUS;
COIOCTABIIATh CBOM CYXJICHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIMAJIOra,
O0HAPYKHUBATh Pa3IIMUUE U CXOJICTBO ITO3HIIHIA,

BBIPAXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUChbMEHHBIX TEKCTaX;

nyOIMYHO  TPEACTABIATH  PE3YyJbTATHl  BBINOJHEHHOTO  (DU3MUECKOrO  OMbITa
(9KCIIEpUMEHTA, UCCIICOBAHMS, TPOCKTA);

MOHUMATh U MCIOJIb30BaTh TPEUMYIIECTBA KOMAH/IHON U MHIUBUyaJIbHOU PaOOThI IPH
pELICHNN KOHKPETHOH (pru3nuecKor mpoOIeMsl;

NPUHUMATh LENW COBMECTHOW JesATeNbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €€
JOCTHKEHHIO: PACIIPEAENsATh PO, 00CYKIaTh MPOIECChl U Pe3yIbTaThl COBMECTHOM
paboThl, 060011aTh MHEHUST HECKONBKHX JIFOJIEH;

BEITIOJIHATG CBOIO YacTh Pa0OTHI, TOCTHTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPABIICHUIO ¥ KOOPIUHUPYS CBOH JEHCTBUS C IPYTUMH YWICHAMHA KOMaH/IbI;
OLIEHUBATh KAYECTBO CBOETO BKJIaZa B OOLIHI MPOJYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(OpMYIJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSL.

PerynsiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIe 1eCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYallUsAX, TPEOYIOIUX AJIsl pelieHus
bu3nYecKnX 3HAHMUIA;

OPUEHTUPOBATHCSI B PA3JIMYHBIX IMOAXO0JAX HPUHATHUA DPEIIEHUH (MHIMBUAYaJIbHOE,
IPUHATUE PELICHMS] B IPYIIIE, IPUHATHE PELIEHUI TPyIIoN);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM peuleHHs (U3NYECKOW 3ajaud WM IJIaHa
UCCIIEZIOBAHUSA C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBaTh MpeiaracMble BApUAHThl PEIICHU;

JienaTh BBIOOpP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILEHHUE.

CaMOKOHTpOJIL, IMOLIMOHAJIbHbII HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMU U MpeasaraTh njaH €€ N3MEHEHUS;

00BACHATh HPUUUHBI JJOCTHIKEHUS (HEJOCTIK €HUS) Pe3yIbTaTOB AESATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3NYECKOTIO
UCCIICIOBAHUS WJIM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENILCTB, H3MEHUBIINXCS
CUTYyallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa 1I€JIU U YCIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4esloBeKa B XO/€ CIopa MM JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTb MOTUBbI, HAMEPEHUS U JIOTUKY JPYyroro;

npU3HaBaTh CBOE NpaBO Ha OMMOKY MNpHU pemieHuH (U3NYecKUX 3ajady Wid B
YTBEPKJICHUSAX HA HAyYHbIE TEMBI U TAKOE YK€ IIPaBO APYToOro.

NNPEJMETHBIE PE3YJIbTATDBI



K xonmy oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM ypPOBHE JOJDKHBI

oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

UCIIOJIb30BaTh MOHATHA: (U3MYECKHMEe W XMMHUYECKHE SBJICHUS, HaONI0JeHNUE,
HKCHEPUMEHT, MOJENb, FUIOTE3a, €AMHULIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHbie COCTOSIHHMSI BelecTBa (TBEpIOE, KUIKOE, Ta3000pa3HOe), MEXaHHUYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEPAaBHOMEPHOE,  IMPSMOJMHEHHOE),  TpPaeKTopus,
paBHOzelcTByIOmas cuina, nedopmanus (ympyrasi, IUIaCTUYecKasl)), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;

pa3nuyaTh ABiIeHUs (Auddy3us, TEMIOBOE ABMKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBU)KEHNE, HEPAaBHOMEPHOE [IBM)KEHHUE, MHEPLMs, B3aUMOJIEHCTBUE TEJ, PABHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpallleHUs, IIepeiaya JaBJlIeHUs TBEPAbIMU TEJIaMU,
KHUJAKOCTSIMH U Ta3aMH, aTMoc(hepHOe daBlieHHE, NJaBaHUE Tel, IpPeBpalleHus
MEXaHUYECKOW SHEPrUM) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIHMX JaHHOE (PU3NYECKOE SABIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SABJICHUN B OKpPYXKAIOILIEM MHUpE, B
TOM 4ucie (U3MYECKHUEe SIBJICHUS B MPUPOJE: IPUMEPhl JBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMM B JKMBOM W HEXKHMBOW INPUPOJE, NEUCTBUE CHJIBI TPEHUsS B INPUPOJE H
TEXHUKE, BJIMSHUE aTMOC(EPHOro NaBJIEHHS Ha JKUBOH OpraHu3M, IUIaBaHHUE PbIO,
pbluaru B TeJI€ 4YeJIOBEeKa, IPU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3aJadyy B yueOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKH) (GU3UUECKUX SABICHUM;

OIUCHIBATh U3YUYEHHbIE CBOMCTBA T€l U (PU3NUECKUE SBJICHUS, UCIOIb3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, cujia TpeHUs, JaBjieHne (TBEPIoro
Tena, KMJIKOCTH, Ta3a), BBITAJIKMBAIOIIAs CHJIA, MEXaHH4yeckas paboTa, MOIIHOCTb,
IUIEY0 CHJIBI, MOMEHT CHJIbl, KO3((PUIMEHT MOoJe3HOro IeWCTBUS MEXaHU3MOB,
KUHETHYeCcKas M IOTEHIMalbHas SHEprus), MpU OMHCAHWU IPABUJIBHO TPAKTOBATH
(bU3NYEeCKUil CMBICIT HCIIOIb3yEMbIX BEIUYUH, UX 0003HAUCHUS U SAMHUIIBI PU3UIECKUX
BEIUYUH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLINE NAHHYIO (U3WYECKYIO BEIUYUHY C
JPYTUMH BEIMYWHAMH, CTPOUTH TpadUKH HM3YyYCHHBIX 3aBUCHMOCTEH (uzndeckux
BEJIMYUH;

XapaKTepU30BaTh CBOICTBA T, GU3NUECKUE SBJICHUS U IIPOLIECCHI, UCIIOJIb3YsI ITPaBUIA
CIIO’KEHMsI CUJI (BJI0JIb OJJHOM IpsiMOil), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena,
IpaBUJIO paBHOBecHsl pbluara (OJI0OKa), «30JI0TO€ TMIPAaBUIO» MEXaHUKH, 3aKOH
COXpaHEHUs MEXAHWYECKOM SHEpPruu, Ipu 3TOM JaBaTh CIOBECHYIO (HDOPMYIMPOBKY
3aKOHAa M 3alMChIBATh €I0 MATEMAaTUYECKOE BBIPAXKEHUE;

O0BACHATH (PU3NYECKUE SIBIECHNUS, IIPOLIECCHI U CBOICTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUll  IPAaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa:  BBISABIATH  [IPUYUHHO-
-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHHE U3 1 —2 JTOrM4YecKHX I1aroB ¢ onopoi Ha 1—
2 W3YYEHHBIX CBOHcTBAa (U3WYECKUX SBJIEHUH, (QUIMUYECKHMX 3aKOHAa WIU
3aKOHOMEpPHOCTH;

pemarb pacuéTHble 3amayd B 1-2 JeMCTBUSA, HCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOINME (PM3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a4H 31U ChIBATh
KpaTKOe YCJIOBHE, IMOJACTABIATh (PU3NUECKHE BEIMYUHBI B (HOPMYIBl U HPOBOIHUTH
pacuéTel, HAXOAMTH CIPABOYHBIE JaHHBIE, HEOOXOAMMBIE ISl pEUICHUS 3ajad,
OLIEHMBATh PEATMCTUYHOCTD MOTyYeHHON (PU3NUECKON BEINUYHHBI,



pacro3HaBaTh Npo0IeMbl, KOTOPbIE MOXHO PELIUTD P TOMOIIHU (PHU3HUECKUX METOJI0B,
B OIMCAaHUM HCCIIEJOBAHMS BBLICIATH IPOBEPAEMOE MPEANONIOKEHNE (TUIOTE3Y),
pa3nuyaTh U MHTEPIPETUPOBATh MOJIYUYEHHBIH pPe3yJabTaT, HAXOAUTh OMIMOKH B XOfe
OIBITA, J1€JIaTh BBIBOBI 10 €r0 PE3YJIbTATaAM;

IIPOBOJIUTH OMNBITHI 110 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUM WM (QU3NYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH MpPOBEpsieMble TMPEANOJIOKEHUS, COOMpaTh YCTAHOBKY W3
IPEIJIOKEHHOT0 000PYI0BAaHUS, 3aITUCHIBATh XO/] ONbITa U (POPMYJIMPOBATH BHIBOIBI;
BBITMOJHATD MPSAMbIE U3MEPEHUs PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphbl C MCIOJIb30BAaHHUEM AHAJOTOBBIX M IH(POBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHus MPUOOPOB € yUETOM 3aJJaHHON aOCOTIOTHOW MOTPEIIHOCTH U3MEPEHHil;
MPOBOJHUTH HMCCIEIOBAaHUE 3aBUCUMOCTH OJHON (pU3MYECKOW BENUYMHBI OT JIPYToil
HCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCMOCTH ITYTH PABHOMEPHO JIBHXKYILErOCs
TeNa OT BPEMEHU JBUKEHUS Tejla, CUJIbl TPEHMs CKOJILKEHMsS OT Beca Tella, KauecTBa
00pabOTKM IOBEPXHOCTEH TEl W HE3aBUCUMOCTU CHUJIbl TpPEHUS OT IUIOLAAH
COIIPMKOCHOBEHUS TeJl, CUJIbl YIIPYrOCTH OT YIJIMHEHUs NMPYXKHUHBI, BbITAJIKHUBAIOIIEH
CHIIBI OT 00BEMa MOrpyKEHHOW dYacTH Telda W OT IIJIOTHOCTH IKHAKOCTH, €€
HE3aBUCHMOCTU OT IJIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
YCIOBUH IJIaBaHMSA TeJ, YCIOBUH paBHOBECUS pbluara M OJIOKOB), Yy4acTBOBaTh B
IUIAHUPOBAHUU Y4E€OHOrO HCCIEeJOBaHUSA, COOMpPAaTh YCTAHOBKY U  BBINOJHATH
U3MEPEHHs, CIeAys NPEMJIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl MOIYYEHHOM
3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUJIE MPEJIOKEHHBIX Ta0IMI U TPaUKOB, AenaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEAOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIWYMH (IUIOTHOCTh BEIIECTBA
KUIAKOCTH M TBEPAOrO TEla, CHJIA TPEHUS CKOJBXKEHMS, J[aBJICHHE BO3AYyXa,
BBITAJIKMBAKOIAs CUja, JCHUCTBYIOIIAs Ha MOrpy)KEHHOE B JKMJIKOCTh TeO,
K03(pPuUIMEeHT Mmose3HOro NEeHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs HPEIOKEHHOM
MHCTPYKIMU: IIPU BBIIOJHEHUU U3MEPEHUH COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HaYEHHE HCKOMOM BEINYMHBI;

co0moaTh TpaBWiIa TEXHMKH Oe30macHOCTH TpH pabore ¢ J1abopaTOpHBIM
000pyZIOBaHUEM;

yKa3blBaThb IPUHLMIBI ACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETp, COOOLIAIOIIUECs COCYbl, 0apoOMeTp, phlyar, MOABMXKHBIA 1
HETOBUKHBII 0JI0K, HAKJIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh IMPUHLIMIIBI JACHCTBUS M3YUYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOH HAa MX ONUcaHusA (B TOM 4YHUCIE: MOAUIMIIHUKH, YCTPOWCTBO
BOZOIIPOBO/IA, TMAPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), MUCIIONb3ysl 3HAHUS O CBOIMCTBAaX (PM3NYECKUX SBJICHUH M HEOOXOIUMbBIE
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH MpUMEpPbl (HAXOAUTh HHGOPMALMIO O TMpUMEpPax) MPAKTUUYECKOI0
UCIIOJIb30BAaHUS (DM3NYECKMX 3HAHMKW B TIOBCETHEBHOM JKM3HU JUIs oOecredeHHs
Oe3omacHOCTH MpH OOpallleHuu ¢ MNpudopaMM U TEXHUYECKUMH YCTpOWCTBaMH,
COXpaHEHUS 3/I0pOBbS U COOJIOJEHUS HOPM DKOJOTMYECKOrO TIOBEIEHHUS B
OKpY>KaroIlen Cpere;

OCYLIECTBIIATH OTOOpP MCTOYHMKOB HH(opmanuu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUU U MYTEM CpaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIIEIATH HH(OPMAIIMIO, KOTOPAs SBJISETCS MPOTHBOPEUYNBON
WJIM MOKET OBITh HEOCTOBEPHOM;

HCII0JIb30BaTh MPH BBITOJIHEHUU YYCOHBIX 3aJJaHUI HAyYHO--TIONMY/ISPHYIO JINTEPATYPYy
(bu3HUeCcKOro copepKaHus, CIPaBOYHbIE MaTepUalbl, pecypchl ceTh IHTepHeT, BIaaeTh
npuéMaMi KOHCIICKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALMM W3 OIHOM
3HAKOBOW CHCTEMBI B IPYIYIO;

co371aBaTh COOCTBEHHBIC KPAaTKHE MUCbMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2—3
WUCTOYHUKOB MH(popManmu (pU3MUECKOro cojepKaHus, B TOM YUCIe MyOIHMYHO JeaTh
KpaTKHE COOOIIEHUS O pe3ybTaTax MPOCKTOB MJIM YUEOHBIX UCCIENOBAHUHN, TIPH ATOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TIOHATHHHBIA amnmapar Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIIJICHUE TIPE3EHTAIIUCH;

MIpU BBIMOJHEHUU Y4E€OHBIX MPOEKTOB U MCCIEIOBAHUN pachpenesiTh 00s3aHHOCTH B
rpynne B COOTBETCTBUU C ITOCTABICHHBIMHU 3aJa4aMy, CJICAUTH 32 BHITOJHEHUEM TIJIaHa
JNENCTBUN, aJeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B JACITEIBHOCTH TPYIIIIHI,
BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMOECHCTBUE, YYUTHIBAS MHEHHE OKPYKAIOIIUX.

K kxonuy obyueHus B 8 kiacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:

HCIO0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYI, TENJOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHSI BEUIECTBA, KpUCTaJUIMYeckue M amop(Hbie Tena,
HACBILLIEHHBII ¥ HEHACBHIIIEHHBIN Map, BJAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrusi, TEIUIOBOW JBUTATEIb, 3JIEMEHTAPHBIN SJIEKTPUUECKUAN 3apsil, SJIEKTPUUECKOE
110JI€, MPOBOJAHUKHU U JUAIEKTPUKHU , TOCTOSIHHBIN 3JIEKTPUY ECKUI TOK, MArHUTHOE I10JIE;
pa3nuuaTh SBJIEHUS (TENJIOBOE pacIIMpPEHHE M CXaTHe, TeIIoNepenayda, TEIIOBOE
paBHOBECHE, CMAyuBaHME, KaNWUISAPHbIE SBJICHUS, WCIAPEHUE, KOHJCHCAILMS,
IIJIaBJICHUE, KPUCTAIIIN3aL U (oTBEpaEBaHUE), KHUIIEHUE, TerIonepenadya
(TenIONMpPOBOTHOCTD, KOHBEKLHUS, M3JIyYCHHE), JJIEKTPU3AMs Tel, B3aUMOACHCTBHE
3aps0B, NEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJCHCTBHE
MarHuToB, J€HCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKLHSA) 1O OINHUCAaHUI0 HUX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTAHHOE (PU3HUUECKOE SIBIECHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHPE, B
TOM 4yucie (u3nyecKkue SBICHHS B MPUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KalWULIpHbIE SBJIEHUS B IpPUpOJE, KPUCTALIBI B Ipupoje, usnydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUUECKHE SBIEHUS B aTMOC(epe, SMEKTPUY €CTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMJiu, JpeiQ MOoIr0COB, POJib MArHUTHOTO HOJIS AJIs KU3HU Ha 3eMJie, MOJIsIpHOe
CUSIHME, IpU HTOM INEPEBOAUTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIIEIATH
CYILECTBEHHbIE CBOWCTBA (MIPU3HAKN) PU3UUECKUX SBICHMUIA;

OIKCHIBATh U3YYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIOIB3YsS (PU3UUESCKIE
BEIMYUHBl (TeMIlepaTypa, BHYTPEHHsSs JHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHas
TEeNJOEMKOCTh BEIIECTBa, Yy/AENbHAas TEIJIOTa IUIABJIEHUS, YyJeidbHas TeIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTAa CIOPAaHUs TOIMJIMBA, KOI((UIMEHT IMOJIE3HOrO
JIEUCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHASI BJIIAXKHOCTb BO31YyXa, JJIEKTPUYECKHUI
3apsif, CUia TOKA, DJIEKTPUYECKOE HAIIPSIKEHHUE, COTPOTUBIICHUE TPOBOIHUKA, YACIBHOE
COIIPOTUBJICHHE BEIIECTBA, Pa00Ta U MOLIHOCTh JIEKTPUUYECKOr0 TOKA), IPU ONUCAHUU
MPAaBUJILHO TPAKTOBaTh (PU3UUECKUI CMBICT MCMOIb3yEMbIX BEJIMYHH, 0003HAYCHUS U



eIUHHUIB (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIONIME JAHHYIO
(GU3MYECKyI0 BEJIMYMHY C JPYrUMH BEJIWYMHAMH, CTPOUTh TIpapUKUd HU3y4EHHBIX
3aBUCUMOCTEN (PH3HUECKUX BEINYMH;

XapaKTepU30BaTh CBOWCTBA TeN, (U3UYECKUE SBJICHUS U TIPOLECCHl, HCIOIb3Ys
OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOM TEOPUM CTPOECHHs BEIIECTBA,
IIPUHLIMI CYNEPIIO3ULIMHU T0JIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsia,
3akoH OMma Ju1d ydacTka 1enu, 3akoH Jkoyns—JIeHna, 3aKkoH coxpaHeHHsI SHEpPruu, pu
3TOM /1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

OO0BSCHATH (U3NYECKHE TPOLIECCHl M CBOMCTBA TeNl, B TOM 4YHCIE U B KOHTEKCTE
CUTyarui MPAaKTUKO-OpUEHTHUPOBAHHOT O Xapakrepa: BBISIBJIATD
MPUYUHHO-CJIEICTBEHHBIE CBS3HM, CTPOUTH OOBsSCHEHHE M3 |—2 JIOTMYEeCKUX IIaroB C
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3NUECKUX SBJIECHUH, PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemats pacuéTHble 3ajayd B 2-3 JeMCTBUA, MCHONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIOIME (PU3UYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4y 3aIlUChIBATh
KpaTKO€ YCJIOBUE, BBISBISITH HEJOCTATOK JAHHBIX JJIsl pEelIeHUs 3aJauM, BbIOUMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE /17151 €€ pelIeHNUs, IPOBOJUTh Pacu€Thl U CPABHUBATD
HOJTY4YE€HHOE 3HaueHue (PU3MUECKON BEIMYMHBI C U3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PELIUTD P MOMOIIH (PU3HUECKUX METOJI0B,
UCMOJb3ysl ONUCAHUE MCCIEAOBAaHUSA, BBIIEIATh IPOBEPSIEMOE IIPEON0KEHHE,
OLIEHMBATh IIPaBUJILHOCTb MTOPSKA IIPOBEEHUS UCCIIEN0BaHNUs, 1€IaTh BbIBOADI;
IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBICHUH MM (U3MYECKUX CBOICTB
Ten (KanmWwJULIpHbIE SBJIEHUS, 3aBUCHUMOCTh JaBJ€HHUS BO3AyXa OT ero o0Obéma,
TEMIIEpaTypbl, CKOPOCTHU MpoIlecca OCTHIBAHUS U HarpeBaHUs MPH U3ITYYEHHUH OT IIBETa
u3Iydaromied (IOrjomaronieil) MOBEpXHOCTH, CKOPOCTb MCHApeHUs BOABI OT
TEMIIEPATypbl KUAKOCTU M IUIOM@AM €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel H
B3aMMOJEHUCTBUE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOJAEHUCTBHUE MOCTOSHHBIX MarHuTOB,
BHU3yaJIU3alisl MAaTHUTHBIX ITOJIEN TOCTOSHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
Ha IMPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUraTEIIs
IIOCTOSIHHOT'O TOKa): (OpMyJIMpPOBaTh IPOBEpSEMbIE MPEANONOKEHHUs, COOMpaTh
YCTAHOBKY M3 MPEAJIOKEHHOTo O00OpYyJIOBaHUS, ONMCBHIBATH XOJA ONbITa U
(bopMyIupoOBaTh BHIBOJIBL;

BBINOJIHATD NPSIMbIE U3MEPEHHs] TEMIIEpPaTypbl, OTHOCUTEIbHON BJIa)KHOCTH BO3/yXa,
CHJIBl TOKA, HAIPSHKEHHs C MCIOJIb30BAaHMEM AaHAJOrOBBIX NPUOOPOB U JAaTYUKOB
(¢u3nYecKUX BEJIMYMH, CPaBHUBATh pE3YyJbTaTbl H3MEPEHUNH C Y4ETOM 3aJaHHOMU
a0COIIIOTHOH MOTrPELIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOW BEIUYMHBI OT JPYTroM C
UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCMMOCTH COINPOTUBIICHHS IPOBOAHMUKA OT
€ro JJIMHBI, IUIOLAAN MONEPEYHOr0 CEYEHUS U yIEIbHOIO COIPOTHBIIEHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIETO Yepe3 NPOBOAHMK, OT HAIIPSKEHUS HA IPOBOJHUKE,
UCCIIEZIOBAHNE IIOCJIEOBATEIBHOIO M MAapajUIENbHOIO COEIMHEHUH ITPOBOJHUKOB):
IUIAaHUPOBATh MCCIIEA0BAHME, COOMPATh YCTAHOBKY M BBIIOJHATH MU3MEPEHMUs, CIEAYs
NPEJIOKECHHOMY TUIaHy, (PMKCHPOBATH PE3YJIbTAThl MOJTYYCHHOW 3aBHCUMOCTH B BHJE
TabaMI ¥ rpauKoB, JeNaTh BHIBOJBI IO Pe3yIbTaTaM MCCIIEAOBaHUS;



IIPOBOJIUTh KOCBEHHBIE M3MEPEHMsI (PU3NYECKUX BEIMUYUH (YZIeJIbHAas TEIIOEMKOCTb
BEIIECTBA, COMPOTHUBIIEHNE ITPOBOAHUKA, pabOTa U MOIIHOCTh 3JEKTPUUECKOr0 TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
IPEAI0KEHHON HHCTPYKIIMH, U BBIYUCIISITh 3HAUE€HUE BEIUYNHBL;

co0ioaTh NpaBWiIa TEXHMKU Oe30macHOCTH Hpu pabore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MNPUHIUIBI JACHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOpPOM Ha MX OMUCAaHUS (B TOM 4YHUCIE: CHCTeMa OTOIUIEHHS IOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUHK DICKTPUUECKOU
SHEpPruM, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI, HArpeBaTelbHbIE AIEKTPONPUOOPHI
(mpuMepskl), SIEKTPUYECKUE TMPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOIBUTATENH
MOCTOSIHHOT'O TOKa), HCIOJb3ys 3HAHUS O CBOWCTBAX (HU3MUYECKUX SBJICHUM U
HeoOXoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE€ TEXHUYECKHE YCTPOWCTBA U M3MEpPUTENbHbIE HPUOOPHI 110
CX€MaM U CXEMaTHYHBIM PUCYHKaM (KHAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TMUTPOMETp, JIBUTaTeIb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 3JIEKTPUYECKUX LIENeH ¢ MOCIeA0BaTeIbHBIM M MapajlIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHUS JIEMEHTOB JIEKTPUUECKUX LIEHeH;
IPUBOAUTH IpUMEpPbl (HAXOAUTh HH(OpPMALMIO O M[pUMEpax) MNPaKTUYECKOro
UCMOJb30BaHUS (PU3UUECKUX 3HAHMM B MOBCEJHEBHOM JXU3HU A OOecredeHus
Oe3omacHOCTH MpH OOpallleHuu ¢ NpudopaMM U TEXHUYECKUMH YCTpOWCTBamH,
COXPaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM JKOJIOTMYECKOro IIOBEIEHUS B
OKpY>KaroIlen Cpere;

OCYIECTBIIATH MOUCK HHPOpMAIK (PU3NIECKOro cojepkanus B IHTepHeTe, Ha OCHOBE
UMEIONMXCSA 3HAHUA M MYTEM CpaBHEHHS OMOJHHUTEIbHBIX MCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOPAs ABJISIETCS MPOTUBOPEUMBOM MM MOXKET OBITH HETOCTOBEPHOI;
UCIOJIb30BaTh MPU BBIMOIHEHUH Y4eOHBIX 3a/laHUN Hay4YHO--TIONYJIAPHYIO JUTEPATypy
¢bu3nYecKoro coaep:kaHus, ClipaBOYHbIe MaTepuabl, pecypcsl cetu MIHTepHeT, BIaaeTh
npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs HH(OpManuUd W3 OJHOM
3HAKOBOM CHCTEMBI B IpYT'YIO;

co3/aBaTh COOCTBEHHbIE NIUCbMEHHBIE M KpaTKUE YCTHbIE COOOIIEHHs, 0000mas
MH(pOPMALMIO U3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOrO COJAEp)KaHUs, B TOM YHCIIE
nyOIMYHO  MPEACTABIATH  PE3yibTaThl IPOEKTHOM WM  MCCIIEA0BATEIbCKON
JeSITEIbHOCTH, P 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYEHHbIN MOHATUHHBIN anmapaT
Kypca (PU3HUKH, COMPOBOXKIATh BRICTYINIEHUE NTPE3EHTalIell;

IOpU BBIIOJHEHUU Y4eOHBIX HPOEKTOB M HCCIENOBAaHUN (DU3HYECKHX IPOLIECCOB
pacnpenensiTh 00S3aHHOCTU B TPyIIEe B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJla4aMH,
CIIEINTh 32 BBIIOJHEHHWEM IlJlaHa JEWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIECHMBAaTh  COOCTBEHHBIM BKJAJ B  JEATEIbHOCTb TIPYIIBI, BBICTpaUBaTh
KOMMYHHKAaTHBHOE B3aUMOJIE€IICTBHE, IPOSIBIISASA TOTOBHOCTh pa3peraTbh KOH(QIUKTHI.

K xoniy oOyueHus B 9 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(OPMUPOBAHHOCTH Y O0yUAIOLINXCSI YMEHUI:

UCIIOJIb30BATh IOHATUSA: CHUCTeMa OTcuéra, MaTepuaslbHas TOYKa, TPAEKTOPHS,
OTHOCHTEIFHOCTh MEXaHHUECKOr o ABMXEHUs, Aeopmarius (ynpyras, IiacTuuecKas),
TPEHUE, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEpPerpy3Ku, LEHTP
TSDKECTH, a0COMIOTHO TBEPLOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, PaBHOBECHUE,



MeXaHW4YecKue KojebaHus W  BOJHBL, 3BYK, MH(pPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJla AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30pPYKOCTb U
JATIbHO30PKOCTh, CIIEKTPbl HMCIYCKAaHMUS M TOIJIOIIeHUs, ajibga-, 6era- U ramma-
U3ITy4EeHHs], U30TOIbI, sIIEPHAsI SHEPreTHKA;

pa3nuyarh SIBJICHUS (PaBHOMEpPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE JBUKEHUE,
PaBHOYCKOPEHHOE PSIMOJIMHEHHOE IBHKEHHE, CBOOOJHOE MaIeHUE TeJl, PABHOMEPHOE
JIBUKEHME TI0 OKPYXHOCTH, B3aUMOJEHUCTBHUE Tel, pPEaKTUBHOE JIBM)KEHUE,
KonebaTeNnbHOE JABIJKEHHME (3aTyXalollue M BBIHY)XJIEHHbIC KoieOaHHs), PEe30HaHC,
BOJIHOBOE JIBIJKEHUE, OTpPaXKCHHE 3BYKa, MPSMOJMHENHOE pacHpoCTpaHEHHE,
OTpa’kKEHUE U IIPETIOMJIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOKEHHUE
Oeroro cmBeTa B CHEKTP M CIIOKEHHUE CIEKTpajbHBIX LIBETOB, AMCIEPCHs CBeTa,
€CTEeCTBEHHAs paJIM0AKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHUATOr 0 CEKTPa U3IYUSHHUSI) IO
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JaHHOE
busnyeckoe SBICHHUE;

pacrio3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUM B OKpYXarouieM mMupe (B
TOM uuncie (GU3NYECKUE SBJICHUS B MPHUPOJAE: MPUIMBBI U OTJIMBBI, JBUKEHUE IJIAHET
CostHe4HOH cHCTEMbI, PEAKTUBHOE JIBU)KEHUE )KMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB
JKUBOTHBIMM, 3E€MJIETPSICEHUE, CEWCMUYECKUE BOJHBI, IYHAaMH, 3XO0, IBETa TeJ,
ONTUYECKHE  SBJICHMS B  IpUpoJe, OHOJOrMueckoe JAelcTBUE  BUAMMOTIO,
yIbTpauoIETOBOrO0 U PEHTTCHOBCKOTO M3JIyYEHUH, €CTECTBEHHBIN pauiOaKTUBHBIN
GoH, KOCMHYECKHE IIy4yd, pPAJAUOAKTUBHOE U3IyuyeHUE MPHUPOAHBIX MHUHEPAJIOB,
JIeIiCTBUE PaIMOAKTUBHBIX U3JyUYEHUN Ha OPraHU3M UYEeJIOBEKa), IIPU 3TOM MEPEBOIUTD
NPaKTUYECKYIO 3a7jauyy B y4eOHYI0, BBIACISATh CYLIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bU3NYEeCKUX SBIICHHIA,

OIHCHIBATh U3YUYEHHbIE CBOMCTBA Tel U (PU3NUECKUE SBICHUS, UCIOIb3Ys (PU3NUECKHIE
BEIUYUHBI (CPEAHsSt U MCHOBEHHAss CKOPOCTh Tejla NMPU HEPaBHOMEPHOM JIBUXKEHHH,
YCKOpEHHE, MepeMelleHue, MyTh, YIiioBas CKOpOCTb, CHJIa TPEHHUs, CHJIa YNPYTOCTH,
CHJIa TSDKECTH, YCKOpEeHHE CBOOOJHOTO MajeHus, BEC Teja, UMIYJbC Tela, UMITYJIbC
CHJIBI, MEXaHHuYecKas paboTa U MOIIHOCTh, MOTEHIMAIbHAS YHEPrUsl Tena, MOAHITOrO
Ha/Jl TOBEPXHOCTBIO 3€MJIU, IOTEHLIUAJIbHAS SHEPrusl CKATOW NPYKUHbI, KHHETHYECKas
SHEPrusl, NOJIHAS MEXaHWYeCKasi SHEPrus, NEPUOA U 4acTOTa KojeOaHuH, UIMHA BOJIHBI,
I'POMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETAa, IOKA3aTelb MPEIOMIICHUS CpPeibl),
IIPU ONMCAHUU MPABUWIBHO TPAKTOBATH (PM3NYECKHI CMBICI HCIOJIb3YEMBIX BEJIUYMH,
0003Hau€HUs U €IMHULbI (U3NYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (U3NYECKYIO BEIMUUHY C JPYTUMHU BEIUUYMHAMU, CTPOUTD IpauKy U3yUEHHbBIX
3aBUCUMOCTEN (PH3HUECKUX BEIUYMH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SBJIEHUS U MPOLIECCHI, UCIOJIb3Yys 3aKOH
COXpaHEHUs! SHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, NPUHLMI CYHEPIO3UIUU CHUJI,
HNPUHIUI OTHOCUTEeIbHOCTH ["anuies, 3akonbl Hbr0TOHA, 3aKOH COXpaHEHUsl UMITYJIbCa,
3aKOHbl OTPAKEHMSI U IMPEIOMJICHUS CBETAa, 3aKOHbI COXpPAHEHHUs 3apsoBOr0 M
MacCcOBOI'0 YUCEJI ITPH STAEPHBIX peaKLUIX, IPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMAaTUYECKOE BBIPAXKEHUE;

O0BACHATh (U3UYECKHE MPOIECCHl U CBOIMCTBAa TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ ONOpOH Ha 2—



3 W3y4YEHHBIX CBOWCTBA (U3MYECKUX SBJICHHH, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEpPHOCTEH;

pemaTh pacy€THbIC 3a/1a4M (ONMUPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMI ), HUCIIOJIb3Y S
3aKOHBI W (OPMYJIBI, CBS3BbIBAIONIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a
YCIIOBUSI 3aJjaud 3allChiBaTh KPAaTKOE YCIOBUE, BBISBISATh HEIOCTAIOIINE WU
M30BITOYHBIE aHHBIC, BHIOUPATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMEBIE JJIsl PELICHHS,
NPOBOAUTH PACUYEThl M  OIEHUBATh PEATMCTUYHOCTh TIOJTYYCHHOTO 3HAYCHHS
(bU3NYIEeCKOii BETMYHHBI;

pacno3HaBaTth MPOOJIEMBI, KOTOPBIE MOYKHO PELIHTh IPH TTOMOIIH (PU3UIECKUX METO/IOB,
UCIIOJIb3YSl ONKMCAHUE HCCIICOBAHUS, BBIICIATh IPOBEPSIEMOE TPEATIONOKEHUE,
OLICHWBATh IPABUWJIBHOCTh TOPSJIKAa TPOBEICHHUS WCCICIOBAHUS, JIEIaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHHI U OIBITOB;

IPOBOJHUTH OIBITHI 0 HAOMIOACHUIO (DU3NYECKUX SIBICHUH WM (U3MYECKHUX CBOICTB
Teln (M3ydeHne BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUS SHEPTHH, 3aBUCHMOCTD
neproja KojaeOaHui MPY>KHHHOT'O MAasSTHUKA OT MAacChl Tpy3a U XKECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTHTYABl MAJIBIX KOJIEOAHUH, IIPIMOIMHEWHOE PaCIIPOCTPaHEHHE
CBETa, pa3JioKeHUe OEIoro CBeTa B CIIEKTP, H3yYEHHE CBOMCTB U300 PAXKEHHUS B IIIOCKOM
3epKajie M CBOMCTB HM300pa)KeHUsS MpeAMeTa B coOuparomeld JIuH3e, HaONIoJeHHE
CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB M3JIY4YEHHs): CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY M3 H30BITOYHOI0 Habopa 00OpyJOBaHMS, OINUCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI,

NPOBOJHUTH TPH HEOOXOIUMOCTH CEpUI0 MPIMBIX H3MEPEHHI, OIpEeNelsisi CperaHee
3HaueHHe Hu3MepseMoil BemuuMHbl ((POKYCHOE pacCTOsSHUE COOMparolleld JHH3BI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHust (M3MEpUTENbHOrO Mpudopa);

NPOBOJHUTH HCCIEOBAaHUE 3aBUCHMOCTEH (M3MUECKUX BEIMYUH C HCIIOJIb30BaHHEM
IPSMBIX U3MEPEHUH (3aBUCHMOCTbD IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HayaJIbHOM CKOPOCTH, IepHoAa KoeOaHU MaTeMaTHYECKOTO MasiTHUKA OT JIJIMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPa)KEHUS CBETa OT yrja MaJCHUS U yIJa MPEJIOMIICHHUS OT
yIila majeHus): TUIAHUPOBATh MCCIEIOBAaHUE, CAaMOCTOSITENIBHO COOMpPATh YCTaHOBKY,
(HUKCHpPOBATh PE3yNbTATHl MOIYYEHHOW 3aBUCHMOCTH (M3MUYECKUX BEIUYHH B BUJE
TabauI ¥ rpauKoB, IeNaTh BEIBOJBI IO PE3yIbTaTaM MCCIIECAOBaHUS;

NPOBOJUTH KOCBEHHBIE M3MEpEeHHs (U3NYECKHX BEIWYMH (CPEHHAA CKOPOCTb U
YCKOpPEHHUE Teja MPH paBHOYCKOPEHHOM JIBUYKEHUU, YCKOPEHUE CBOOOIHOTO IaJIeHus,
KECTKOCTh MPYKUHBI, KOA(DPUIMEHT TPEeHUS CKOJIbXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YaCTOTA M IEPUOJI KOJIeOaHHI MAaTEMaTHUECKOT'0 U MIPY>KUHHOT O MasSTHUKOB,
onTuYecKkas Cujla CcoOuparollell JIMH3bI, PpPaJUOAaKTUBHBIA ()OH): IJIAHUPOBATH
U3MEpEHHsi, COOMpPATh AKCIEPHUMEHTAIbHYI0 YCTaHOBKY W BBINOJHATH W3MEPEHUS,
Clleysi IpeUIOKEHHOW HHCTPYKIIUH, BBIYHCIISITh 3HAUCHHE BEJIMYMHBI 1 aHAJTU3UPOBATh
MIOJTY4YEHHBIC PE3YJIBTAThI C YUETOM 33/1aHHON MOTPEITHOCTH U3MEpEHHIA;

coOyofaTh TpaBHJIa TEXHUKHM O€30macHOCTH Tpu pabore ¢ J1abOopaTOPHBIM
000opyI0BaHUEM;

pa3MYaTh OCHOBHBIC IMPH3HAKK HW3YYEHHBIX (H3UUECKUX MOJEJeH: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOUYHUK CBETA, JIy4, TOHKas JIMH3A,
TUTaHETapHAS MOJIENIb aTOMa, HYKJIOHHAs! MOJIENTb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TNPHUHIMIIEI JCWCTBUS M3YYCHHBIX TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha X ONMUCAHHS (B TOM YHCIIE: CHUIOMETP, TATYNKU MOJIOKECHUS,



pacCTOAHUS U YyCKOPEHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (oToannapat, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKOIl, JIO3UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHHUS O
CBOMCTBaX (PM3NYECKUX ABJICHUIN U HEOOX0UMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;
UCIOJb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3Y4YEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOIMUYECKHX IPOLECCOB MPU peIIeHHH y4eOHO--
NPAaKTUYECKUX 33/1a4, ONTHYECKUE CXEMBI JUII MOCTPOCHUS M300pakeHUH B IJIOCKOM
3epKaiie U coOMparoIiei JIMH3E;

OPUBOAUTH TpHUMEpPbl (HAXOAUTh HHGOpPMALMIO O TMpUMEpax) MPaKTUYECKOro
UCMOJb30BaHUS (PU3UUECKUX 3HAHMM B TOBCEIHEBHOM JKU3HU A OOecredeHus
Oe3omacHOCTH TpH OOpallleHuu ¢ MNpudOpaMH U TEXHUYECKUMH YCTpOWCTBaMH,
COXpaHEHHUS 3/0pOBbSI U COONIOJEHUS HOPM OKOJOTMYECKOTrO TIOBEICHUS B
OKpY’Karollen cpele;

OCYLIECTBIATh IOMCK HHpopMauuu ¢usnueckoro coxaepxanuss B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMpYsI TOUCKOBBIM 3ampoc, HAXOAWUTb IIYyTH OIpENeIeHus
JIOCTOBEPHOCTH IIOJYyYE€HHOM MH(pOpPMALlMM Ha OCHOBE MMEIOILUXCS 3HAHUM U
JIOTIOJIHUTENbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUI HAYYHO--TIOMYJISIPHYIO JIMTEPaTypy
(bHU3MUECcKOro cofiep)kaHusi, CIpaBOYHbIE MaTepUasbl, pecypchl ceti VIHTepHeT, BiIaaeTh
npuéMaMu KOHCIIEKTUPOBAHMUS TeKCTa, NpeoOpa3oBaHus HMHGOpMALMKM M3 OIHOM
3HAKOBOW CHCTEMBI B JPYTYIO;

€03/1aBaTh COOCTBEHHbIE MIMCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(OpMaLlUU U3
HECKOJIbKMUX MCTOYHMKOB (U3MYECKOr0 COJEp)KaHus, MYOJUYHO MPEICTaBISTH
pe3yJbTaThl MPOSKTHONW MM HCCIIEI0BATENIbCKOM e TeNbHOCTH, PU 3TOM T'PaMOTHO
UCMOJb30BaTh HM3YyUYEHHBIH MOHATUHMHBIN amnmapaT H3ydyaeMoro paszziena (Qu3nka u
COIPOBOXK/IaTh BBICTYIJIEHHE Ipe3eHTalue ¢ Y4EToM OCOOEHHOCTEH ayTIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KosauyecTBo 4yacoB DJIeKTPOHHbIE
Ne | HaummeHoBaHue
(uudposbie)
n/ | PpasieioB U TeM Bceer | KoHTpoJIbH IIpakTHyeck
oOpa3oBaTeJibHbIE
n nporpaMmmsbl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3nen 1. ®u3uka u eé posib B IO3HAHUHN OKPY:KaKIIEro Mupa
DUBHKA - HAVKD O bubmmoreka [JOK
1.1 Y 2 https://m.edso0.ru/7f416
MIpUpPOIE 104
DusHICCKIe bubmmoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BCIIMYNHBI
194
EcrecTBeHHOHayuYH bu6motexa [IOK
1.3 BIil METOJT 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Wroro mo pazgeny 6

Pazgea 2. IleppoHayajibHbIe CBeICHUS] O CTPOCHUM BelecTBA

CrpocHme bubmorexa IIOK
2.1 P 1 https://m.eds00.ru/7416
BEIeCTBa
194
JBmxeHue u bubmmoreka [IOK
2.2 B3aMMOJEHCTBHE 2 1 https://m.edsoo.ru/7f416
YacTHIl BeIleCTBa 194
ArperaTtHelie bu6moteka [IOK
2.3 COCTOSIHUSA 2 https://m.edsoo.ru/7f416
BEIIIECTBA 194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3auMOJeiicTBUE TeJl
Mexannueckoe bubmorexa HOK
3.1 4 https://m.edsoo.ru/7f416
IBAJKEHHE
194
MHeDLIs. Macca bubmmoreka [IOK
3.2 prs, ’ 4 1 https://m.edso00.ru/7f416
IUIOTHOCTE
194
bub6moreka [JOK
3.3 Cuia. Bugsr cun 14 1 2 https://m.edsoo.ru/7f416

194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny 22

Pa3nen 4. [laBienue TBEpABIX TeJ, KUIKOCTEH U ra3oB

[aBnenue.
[Tepenaua
ABTCHIS bubmmoreka [IOK
41 | M° 4 https://m.eds00.ru/7416
TBep}II)IMI/I TCJIaMHU, 1 9 4
JKUAKOCTSIMHU U -
rasaMu
Tasnenue bubmmoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
KUAKOCTHU
194
bubmorexa [IOK
A
4.3 vocheproe 6 https://m.edsoo.ru/7f416
JaBJICHHUEC
194
[elictBue
JKUJIKOCTHU U rasa bubmorexa HOK
4.4 A ! 7 1 3 https://m.eds00.ru/7f416
Ha IOIpyKEHHOE B 194
HUX TEJO o
Uroro no pazneny 22
Pazgea S. Pabora 1 MOIIHOCTh. JHEPrus
bu6muorexa IIOK
Pa6
51 | oooran 4 1 https:/m.eds00.ru/7£416
MOIIHOCTH
194
MbocThie bubmmoreka [JOK
5.2 P 5 1 https://m.eds00.ru/7416
MCXAHU3MBI
194
MexaHudeckas bubmorexa [TOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPrus 104
Hroro no pazneny 13
OBUIEE KOJIMYECTBO
YACOB IIO 68 5 12
ITPOTPAMME



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

Kosun4yecTBo yacon DJIeKTPOHHbIE
Ne HanmMmeHoBanune
(uudposbie)
n/ | pasiesioB U TeM Bcer | KoHTpoJibH IIpakTHyeck
oOpa3oBarejbHbIE
I nporpaMmmabl 0 ble padoThI He padboThbl
pecypchbl
Paznen 1. Mexanuueckue siBJIEHUS
Mexannueckoe
S bubmmoreka [IOK
1.1 a 10 1 1 https://m.edsoo.ru/7f41a
CII0COOBI €ro
436
OIMCaHUA
BzaumopeiictBue Bubmmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
TeNn
4a6
34KOHbI bubmmoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHHS
436
Hroro no pazneny 42
Pasznen 2. Mexanudeckue KoJed0anus ¥ BOJTHBI
Mexannyeckue bubmotexa [JOK
2.1 7 1 3 https://m.edsoo.ru/7f41a
KoaebaHus
436
bub6muorexa IIOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
436
Hroro no paznery 15

Pazgea 3. Di1eKTpOMarHuTHoe 1oJie ¥ 31eKTPOMATHUTHBIE BOJIHbBI

DNeKTpOMarHuTH
o6 ol1e I bub6muorexa IIOK
3.1 5 2 https://m.edsoo.ru/7f41a
AIEKTPOMATHUTH
4a6
bIC BOJIHBI
Hroro no pazneny 5
Pa3znen 4. CBeToBbIe SIBJEHHS
3aKOHBI bub6mmoreka IJOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 4a6
JIuH3BI B bub6morexa IIOK
4.2 ONTUYECKHE 6 3 https://m.edsoo.ru/7f41a

pUOOPHI

426



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

bub6mmoreka [JOK

[TPOTPAMME

4.3 Oeoro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIEHUS
Hcnyckanue u bu6mmoteka [IOK
51 MOTJIOIIICHHE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoetie bub6muorexa IIOK
5.2 P 6 1 https://m.edsoo.ru/7f4la
aATOMHOTO si/ipa
4a6
AxepHbLe bub6muorexa IIOK
5.3 Aep 7 1 https://m.edsoo.ru/7f41a
peakuuu 426
Uroro no pazneny 17
Pa3nen 6. [loBTOpPUTENBHO-0000 A0 NI MOYJIb
IToBTOpEHUE N
00001IeHNE bu6mmoreka [JOK
6.1 COZlepIKaHuUs 8 2 https://m.edsoo.ru/7f41a
Kypca (GusuKu 3a 4a6
7-9 xnacc
Hroro no pazneny 8
OBIIEE
KOJIMYECTBO
102 26
YACOB I10



https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO yacoB Jara

DJIEKTPOHHBIE
H3Y4YeHUd

nudposbie
oOpa3oBarejbHbIE

pecypchbl

Tema ypoka Kountpoabu
Bcer | blewmn Maa | ®ak
0 NPAKTHYECK | g T

ue padoTsbl

®dunsznka — HayKa o
npupoje. SIBaeHus 1 0
HPUPOIBI

duznueckue
SIBJIEHUA

duznueckue
BEJIMYUHBI U UX 1 0
U3MEpeHHue

Ypok-
WCCIIEZIOBAHNE
"U3mepenne
TeMIepaTyphbl pu
TIOMOIIA 1 1
KHUJKOCTHOTO
TEpMOMETpa U
JaTdnuKa
TemIepaTypsl”

MCTOJII)I Hay4HOI O

MO3HAHUS.
bub6muorexa IIOK

1 0 https://m.edsoo.ru/ff09f7
2a

Onucanue

(bu3nIecKux
SIBJIEHUH C
MOMOIILI0 MOJEIEl

Ypok-
HCCIIeI0BaHKE
"[IpoBepka
TUIIOTE3bL:
IaJIbHOCTD I10JIETa 1 1
iapuka,
MYIIEHHOT O
TOPU30HTAIBHO,

TeM OOJIbIIIE, YUeM



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

00JIbIIIE BBICOTA

mycka"
Crpoenue
BemecTBa. OMBITH, bu6moreka IIOK
7 JTOKa3bIBAOIIINE https://m.edsoo.ru/ff09fe
JTIACKPETHOE Oa
CTpOEHUE BEIEeCTBA
JIBM>KEHUE YaCTHI]
BemecTBa. ONbITEH bubmiorexa [IOK
8 10 HAOJIFOICHHUTO https://m.edsoo.ru/ff0a01
TEMJIOBOrO 3e
pacIIMpeHust ra30B
ArperaTtHelie
9 COCTOSIHUS
BEIIIECTBA
OcobeHHocTu
arperaTHbIX
COCTOSIHUI BOJIBI.
O06o001IeHME 110 bub6mmoreka IJOK
10 pasneny https://m.edsoo.ru/ff0a03
«ITepBoHaYaILHbIE 78
CBEJICHUS O
CTPOEHUH
BEIIIECTBAY»
Mexannueckoe
NIBIKEHUE. but6moreka [JOK
11 PaBHOMEpHOE U https://m.edsoo.ru/ff0a05
HEPaBHOMEPHOE c6
JIBVOKCHUE
CKopocTs. but6imoreka [JOK
12 https://m.edsoo.ru/ff0a07
EnuHuner ckopocTr 9
Pacuer nyTu u but6moreka [JOK
13 https://m.edsoo.ru/ff0a0a
BPEMEHU JIBUKCHUS ed
WNuepuus. Macca — bubmmorexa [{OK
14 Mepa HHEPTHOCTH https://m.edsoo.ru/ff0a0c
Tel 10
IInoTHOCTH bub6muorexa IIOK
15 BemecTBa. Pacuer https://m.edsoo.ru/ff0a0f

Macchl 1 00BbeMa

ee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

TCJIa I10 €ro
IINIOTHOCTHU

16

JlaGopaTopHast
pabora
«Onpenenenue
IIJIOTHOCTH
TBEPIOTO TEJIa»

17

Pemenne 3agay o
teme "Il10THOCTE
BelecTna"

bub6moreka [JOK

https://m.edsoo.ru/ff0al2

3c

18

KonTponpHas
pabota o Temam:
«MexaHunyeckoe
JBHOKEHUEY,
«Macca,
ITIOTHOCTBY.

19

Cua kak
XapaKTepUCTHKA
B3aNMOJIEHCTBUS
ten. Cuna
yOPYrocTu. 3aKoH
I'yka

20

JlaGopaTopHast
pabota «3yuenue
3aBUCHUMOCTHU
pacTshKeHus
(medopmariun)
MPY>KUHBI OT
MPHIOKECHHOU
CHIIBD)

21

SIBienue
Tsarorenus. Cuia
TSDKECTHU

22

CBs3p MEXKIY
CHJION TSKECTH U
Maccoi tema. Bec
Tena. Pemenue
3aJ1a4 110 TEMeE
"Cuna Tsoxectu"

bu6moreka IIOK

https://m.edsoo.ru/ff0al?

78

23

Cuia TsHKecTHd Ha
JIPYTUX IJIaHeTax.
dusuueckue

bu6moreka [JOK

https://m.edsoo.ru/ff0al5

02



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

XapaKTCPUCTUKHU
IIJ1aHET

N3mepenue cuil

bu6morexa IIOK

24 https://m.edsoo.ru/ff0al8
Junamomerp ce
Bec Tera. bub6muorexa IIOK
25 https://m.edsoo.ru/ff0al7
Hesecomocts
18
CrnoxeHne 1Byx
CHJI, HAITPaBJIEHHBIX bubmmoreka [IOK
26 MO0 OJTHOW MPSAMOM. https://m.edsoo.ru/ff0ala
PaBHopelicTBYOIIA 70
S CUIT
Pemenue 3anay no
97 TeEME )
"PaBHOAE CTBYIOII
ast cuia"
Cuna TpeHus U e bu6motexa [IOK
28 BUbI. TpeHue B https://m.edsoo.ru/ff0alb
HPUPOJIE U TEXHUKE 9c
JlaGopatopHas
pabota «3yuenue
3aBUCUMOCTH CHJIbI
TpEeHUs bubmmoreka [JOK
29 CKOJIbXKEHHUS OT https://m.edsoo.ru/ff0alc
CHITBI IaBIICHUS U c8
XapakTepa
COIPUKACAIOLIUXCS
IMOBEPXHOCTEN
Pewenue 3anay Ha
30 olpezeNeHne
PaBHOAEHCTBYIOLIE
U CuIIbl
Pemenue 3anay no
Temam: «Bec Tenay,
«I"paduueckoe bubmmorexa [{OK
31 HM300paKEHUE CUIT», https://m.edsoo.ru/ff0ald
«Cuibly, e0
«PaBHOZEHCTBYIOI]
ast CUD»
32 KonTponpHas

paboTa 1o TemMam:



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«Bec Tenay,

«I"paduueckoe
HM300paKECHUE CUIT»,
«Cubny
[aBnenue.
Cnoco0nI bub6muorexa IIOK
33 YMEHbIIEHUS U https://m.edsoo.ru/ff0a20
YBEJIMYEHUS a6
JTaBJICHUSI
JaBneHune raza.
3aBUCHMOCTE bubmorexa [IOK
34 JIaBJICHHS ra3a oT https://m.edsoo.ru/ff0a23
00BEMa, 76
TEMIIEPATYPhI
[Iepenaua naBienus
TBEPABIMU TEIAMU, bubmmoreka LIOK
35 KUJIKOCTSIMH U https://m.edsoo.ru/ff0a25
razamMu. 3aKoH b0
ITackans
JlaBieHue B
JKMJKOCTH H Tase, bub6mmoreka IJOK
36 BBI3BAHHOE https://m.edsoo.ru/ff0a27
JICICTBUEM CHJIBI 18
TSHKECTH
Pemenune 3agau no
TeMme «/laByieHue B bubmorexa [IOK
37 https://m.edsoo.ru/ff0a28
JKUJIKOCTH U Ta3e. 26
3axoH ITackamsy T
CooGmaromuecs but6imoreka [JOK
38 https://m.edsoo.ru/ff0a29
COCYIbl 70
. but6moreka [JOK
39 I'napapmreckiit https://m.edsoo.ru/ff0a31
npecc 36
Manomerpsl.
40 [TopmHeBoi
JKUJIKOCTHBIM HacocC
Atmocdepa 3emau bu6mmnoreka [IOK
41 Y IPUYMHBI €€ https://m.edsoo.ru/ff0a2b

CYLIIECTBOBAHMS

5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3nyxa.
AtMochepHoe
JIaBJICHUE

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a2b
5a

43

N3mepenue
aTMocdepHoro
napyeHus. OnbIT
Toppuueniu

bu6morexa IIOK
https://m.edsoo.ru/ff0a2d
a8

44

3aBHUCUMOCTD
aTMocdepHoro
JABJICHHSI OT
BBICOTBI HaJl
ypoBHEM Mopsi/
bapometp-anepous.
AtMmochepHOoe
JaBJIeHuE Ha
pa3IUYHBIX
BBICOTaX

bubmoreka [IOK
https://m.edsoo.ru/ff0a2f
c4

45

Pemrenue 3agad mo
Teme "
AtMmochepHoe
naBneHue"

46

KontponbsHas
pabora 1o Teme
«JlaBnenue
TBEPJIbIX TeI,
JKUIKOCTEN U
ra3oB»

47

[eiicTBue
KHUJKOCTH U ra3a Ha
MIOTPYKEHHOE B HUX
TEJ0. ApXUMeoBa
cuiia

bubmorexa [IOK
https://m.edsoo.ru/ff0a32
76

48

JlabopaTopHas
pabota
«Omnpenenenue
BBITAJIKWBAIOIIEH
CUJIBI,
JIEHCTBYIOILIEH HA
TEJ0, MOTPY>KEHHOE
B JKHUJKOCTb)

bubmmoreka [IOK
https://m.edsoo.ru/ff0a33
fc



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas
pabora 1o Teme
«ccnenoBanue
3aBUCHMOCTHU Beca
Tena B BOJAE OT
00béMa
IIOTpYy>KEHHOU B
KHUJIKOCTh 4aCTH
Tesa

bubmmoreka [IOK
https://m.edsoo.ru/ff0a35
14

50

IInaBanue Texa

bubmorexa [IOK
https://m.edsoo.ru/ff0a3a
96

51

JlabopaTopHas
pabora
"KoHcTtpyupoBaHue
apeoMmerpa 1
KOHCTPYyUPOBaHUE
JIOOKHU U
omnpeneneHue eé
Irpy30M0AbEMHOCTH

52

Pemenne 3agay no
temaM: «IImaBanme
CYyJlOB.
BosgyxonnaBanue»
, «JlaBnenue
TBEPJIbIX T,
JKUIKOCTEN U
ra3oB»

bu6moreka [JOK
https://m.edsoo.ru/ff0a36
54

53

KonTponpHas
pabora o Teme
«Apxumenosa
cuna. [InaBanue
TEJL»

o4

Mexannueckas
pabora

but6moreka [JOK
https://m.edsoo.ru/ff0a3f
82

55

Mo1mHoCTb.
Enuanner
MOIIIHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

56

VYpok-
HCCIIEZIOBAHNE



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

"PacyéT MOIIHOCTH,

pa3BUBaeMoOM pu
noanEMe 110
nectuure"

57

IIpoctele

MEXaHU3MBbI. Prryar.

PaBHOBecue cuii Ha
peraare

58

Prryaru B TeXHUKE,
OBITY U IPUPOJIE.
JlaGopaTopHas
pabora
«HccnenoBanue
YCIIOBHI
paBHOBECHS
pbryara

0.5

bubmoreka [IOK
https://m.edsoo.ru/ff0a47
8e

59

Pemrenue 3agad mo
TeMe «Y CIIOBHSA
paBHOBECHS
ppryara»

bubmoreka [IOK
https://m.edsoo.ru/ff0a48
a6

60

Koaddunment
MOJIE3HOTO
JEHCTBUS
MeXaHHu3Ma.
JlaGopaTopHast
pabora
«3mepenne KIIJ]
HaKJIOHHOU
IJIOCKOCTU»

0.5

61

Pentenue 3amad mmo
teme "Pabora,
momrHocTh, KIT"

bubmorexa [IOK
https://m.edsoo.ru/ff0a4c
48

62

MexaHnunueckas
SHEPrusl.
Kunernueckas u
NOTEHIaIbHAs
SHEPrus

but6moreka [JOK
https://m.edsoo.ru/ff0a42
52

63

3aKOH COXpaHEHUS
MEXaHHYECKON
SHEpruu

bu6morexa IIOK
https://m.edsoo.ru/ff0a43
60

64

YPOK-3KCIIEPUMEHT
0 TemMe



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

"JKcnepuMeHTalbH
0€ OIpe/ieNieHue
H3MEHCHHUS
KHUHETHUECKOM U
NOTEHIIHAIbHOMN
SHEPruu Mpu
CKaTBhIBAHWUH TeJIa
110 HaKJIOHHOM
miockoctu”

65

KonTponpHas
pabora o Teme
«Pabora u
MOIIIHOCTb.
OHeprus»

66

PabGoTa ¢ TekcTamu
10 TEME
"MexaHn4eckoe
JIBHOKeHHe"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ade
€6

67

PabGoTa ¢ TekcTamu
o Teme "JlaBiaeHue
TBEPABIX TE,
JKUJIKOCTEN U
rasos"

bu6morexa IIOK
https://m.edsoo.ru/ff0a4f
fe

68

PabGoTa ¢ TekcTamu
o teme "PaborTa.
MomtHocCTb.
Oueprus"

OBLIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

5+12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

9 KITIACC

Jlara
KouunyecrBo yacoB
N U3yYeHust JJIEKTPOHHBIE
o
udposBbie
w | Temaypoxa KoHTpoJIbH uugp
Bcer | blem Iia | ®ax | ©0pasoBareibHbIE
n
o NMPAKTHYECK | g T pecypcesl
e padboThbl
Mexanunueckoe
BIDKCHHE.
1 A 1 0
MarepuanbHas
TOYKA
Cucrema oTcuera.
bubmioreka [IOK
OTHOCHTENBHOCTD
2 1 0 https://m.edsoo.ru/ff0ad
MEXaHUYECKOT O
474
JIBIDKECHUS
PaBHOMEepHOE bubmoteka [JOK
3 IPSIMOJIMHEHHOE 1 0 https://m.edsoo.ru/ff0ad
JIBIDKCHHE 19a
HepaBnomepHoe
IIPSIMOJIMHEUHOE
4 nBuxeHue. CpemHsis 1 0
Y MIHOBEHHAsl
CKOPOCTH
IIpssMonuHeliHOE
bubmioreka [IOK
PaBHOYCKOpPEHHOE
5 1 0 https://m.edsoo.ru/ff0ad
JIBIDKEHUE.
8d4
Yckopenue
CkopocTb
IIPSIMOJINHEUHOT O
6 PaBHOYCKOPEHHOTO 1 0
nBrxkeHust. I'papuk
CKOPOCTH
JlaGopaTopHas
pabora
"Onpenenenue
CKOpEHUSI Tena Mpu bubmmorexa IIOK
7 yerop P 1 1 https://m.edsoo.ru/ff0ad

PaBHOYCKOPEHHOM
JIBYOKEHHUU 110
HaAKJIOHHOU
IUIOCKOCTH"

bi8



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

CBo0OOoIHOE TafeHn e

8 Ten. ONBITHI
lanunes
PaBHOMEpHOE
JIBIDKEHUE TIO
OKPYXHOCTH. bubmmotexa [IOK
9 Ilepnon u yacrora https://m.edsoo.ru/ff0ael
oOparieHus. 76
JIuneitnas u yriosas
CKOPOCTH
10 LlenTpocTpeMUTETH
HOE YCKOpEHHUE
KonTponbHas
paboTa 1o Teme
11
"MexaHu4eckoe
nBmwxenue. "
[1epBblii 3akoH bubmotexa [IOK
12 HrroTtona. Bektop https://m.edsoo.ru/ff0ae6
CHUJIBI 12
Bropoii 3akoH
HbIOTOHA. bubmorexa [JOK
13 . https://m.edsoo.ru/ff0ae7
PaBHopeiicTByIOIIAS 23
cuia
Tpetuii 3akoH bu6mmoreka LIOK
14 HeroToHa. https://m.edsoo.ru/ff0ae9
Cymepro3unus Cul 82
Pemenue 3amau Ha bu6mmoreka [JOK
15 IIPUMECHEHUE https://m.edsoo.ru/ff0aeb
3akoHOB HrroTOHA 6c
Cuna yrpyrocry. bu6mmoreka [JOK
16 https://m.edsoo.ru/ff0aec
3akoH ['yka
a2
Pemenue 3anau no
17 teme «Cuna
YOPYroCTU»
JlaGopaTopHas
pabora bubmorexa [JOK
18 «Omnpenenenne https://m.edsoo.ru/ffOaee
KECTKOCTH 28

MPYKUHBD)



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

bu6moreka [JOK

19 Cuna TpeHus https://m.edsoo.ru/ff0af7
38
Pemenune 3amau mo Bbu6moreka [JOK
20 teme «Cuna https://m.edsoo.ru/ff0afa
TPEHUD) 26
JlaGopaTopHas
pabora
"Onpenenerue bubmorexa [JOK
21 https://m.edsoo.ru/ff0af8
Ko pduIeHTa be
TpEHUS
CKOJTbKeHHS"
Pemenue 3amgau no
TeMme "3aKOHBI bubmioreka [IOK
22 HeroTtona. Cuina https://m.edsoo.ru/ffOafb
ynpyroctu. Cuna 8e
TpeHus"
Cuna TsKEeCTH U
3aKOH BCEMHPHOT'O
—— bu6moreka [JOK
23 https://m.edsoo.ru/ff0af0
VYckopenue 44
CBOOOHOTO o
TaJICHUS
Ypok-koHpepeHnus
"JIBYO>KEHUE Tel
BOKpYT
24 I'PaBUTAL[MOHHOTO
nentpa (ConHeuHas
CHUCTEMA).
lanakTuku"
Pemenue 3amgay no
" bu6moreka [JOK
25 Teve "Citna TibiecTit https://m.edsoo.ru/ff0af5
Y 3aKOH BCEMHUPHOTO fs
TSITOTCHUS" -
[TepBas
KOCMHYECKas Bbu6moreka [JOK
26 CKOPOCTb. https://m.edsoo.ru/ff0af3
HeBecomocTts 1 3c
neperpys3Ku
PaBrHOBecue bu6moreka [JOK
27 MaTepuaibHON https://m.edsoo.ru/ffOafe

TOYKUA. AOCOIOTHO

36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TBEPIOE TETO.
PaBHOBecue
TBEPOro Tena ¢
3aKpEIIEHHON OChIO
BpallleHUsI

MOMEHT CHIIBL.

28
Lentp TsKECTH
Pemenune 3amad mo
" bubmoteka IJOK
TeMe "MoMeHT
29 https://m.edsoo.ru/ff0b0
cunsl. Llentp
N 2b4
TSDKECTH
ITonroroBka k
KOHTPOJIbHOHN
paboTe 1o Teme bubmmotexa L{OK
30 "MexaHU4eCKOE https://m.edsoo.ru/ff0b0
JIBMKCHHE. 408
BsaumoneiictBue
Ten"
KoutpomnbHas
pabota 1o Teme
" Bbu6moreka [JOK
Mexanuueckoe
31 https://m.edsoo.ru/ff0b0
IBHKEHHE. Bec
Bzaumoneiicteue T
Ten"
Nmmynsc Tena.
HMitynbc cuIbl.
bu6mmoreka [JOK
3aKOH COXpaHEHHUS
32 https://m.edsoo.ru/ff0b0
HMITyJIbCA. YIIpyroe 7fa
U HEyIpyroe T
B3alMOJICHCTBUE
Pemtenue 3amau mo
" bu6moreka [JOK
TeMe "3aKoH
33 https://m.edsoo.ru/ff0b0
COXpaHEHUS
" 96¢
HUMITyJIbCa
VYpok-KoHpepeHuus
34 "PeakTUBHOE
IBIDKEHNE B
MPUPOJIC U TEXHUKE"
M bu6moreka [JOK
exaHuuyecKas
35 https://m.edsoo.ru/ff0b0

paboTa U MOIIIHOCTh

ag4



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84

36

PaboTa cuibl
TSHKECTH, CHJIBI
YIPYTrOCTH U CHIIBI
TPEeHHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0b0
db8

37

JlaGopaTopHas
pabora
«Onpenenenne
pabOThI CHIIBI
TPEHUS TIPH
pPaBHOMEPHOM
JBYKCHHUH TEJIa 110
TOPU30HTAIBHON
IIOBEPXHOCTH»

38

CBs13b HEPIruu U
paboTHI.
[TorenuuansHas
SHEprus

39

Kunernueckas
sHeprus. Teopema o
KHHETUYECKOU
SHEPruu

bu6moreka [JOK
https://m.edsoo.ru/ff0b0
€32

40

3aKOH COXpaHEHUs
SHEPrHH B MEXaHHUKE

41

JlabopaTopHas
pabora «3yuenue
3aKOHA COXPAaHCHHUS
SHEPTUN»

bu6moreka [JOK
https://m.edsoo.ru/ff0bl
2fe

42

KonTponbHas
paboTa 1o Teme
"3aKOHBI
COXpaHEHUSs
sHeprumn"

43

Konebaremsuoe
JOBUKXCHHUC U €TO
XapaKTepI/ICTI/IKI/I

bu6moreka [JOK
https://m.edsoo.ru/ff0bl
858

44

3aTtyxarolue
KoJIeOaHus.
BeIHyX1€eHHBIE
KoJieOaHus.
Pe3onanc

bubmoteka IJOK
https://m.edsoo.ru/ff0b2
0f0



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

45

MartemaTHuecKku u
NpPY>KUHHBII
MAasITHUKHA

46

Ypok-uccinenoBanue
«3aBUCUMOCTD
nepuoja KoneOaHuit
OT JKECTKOCTH
NPYXUHBI U MACChI
rpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ffObl
97a

47

[IpeBpamienue
SHEPTHH MPH
MEXaHHYECKUX
KOJIEOaHUIX

48

JlaGopaTopHas
pabota
«Onpeneneuue
4acTOThI U NEpHoJa
KosieOaHu
PY>KUHHOT O
MasiITHUKa»

bu6moreka [JOK
https://m.edsoo.ru/ff0bl
aec

49

JlaGopaTopHas
pabota «IIpoBepka
HE3aBUCUMOCTHU
nepuoja KoneOaHuit
rpysa,
MOJIBEIICHHOTO K
HUTH, OT MaCChI
rpy3a»

Bbu6moreka [JOK
https://m.edsoo.ru/ffObl
97a

50

Mexanndeckue
BosiHbI. CBOJCTBA
MEXaHUYECKUX
BOJH. [IpononbHbIe
Y TIOTIEPEYHBIE
BOJIHEI

bubmioreka [IOK
https://m.edsoo.ru/ff0b2
1fe

51

Ypok-koHdepeHus
"MexaHn4ueckue
BOJIHBI B TBEPIOM
tene. CelicMuYecKue
BOJHEI"

52

3BYK.
Pacnipoctpanenue u
OTpaKEHUE 3ByKa



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

53

Ypok-uccienoBaHue
"HabGmaroneaue
3aBHCUMOCTH
BBICOTHI 3BYKa OT
4acTOThI"

54

I'pomkoOCTB 3ByKa 1
BBICOTA TOHA.
AxycTHuecKuit
PE30HAHC

55

VYpok-KoHpepeHus
"V apTpa3Byk u
nH(ppa3ByK B
NPpUPOJI€ U TEXHUKE"

bubmioreka [IOK
https://m.edsoo.ru/ff0b2
3ca

56

IToaroroBka x
KOHTPOJIbHOHN
pabote o Teme "
MexaHn4YecKue
KoJIcOaHus U
BOJHEI"

bu6moreka [JOK
https://m.edsoo.ru/ff0b2
5f0

S7

KontponbHas
pabora o Teme "
MexaHu4YecKue
KoJieOaHus U
BOJHEI"

58

DNeKTpOMarHuTHOE
oJe.
DneKTpOMarHUTHbIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2
abe

59

CBolicTBa
AEKTPOMAarHUTHBIX
BOJIH

60

VYpok-KoH(pepeHuus
"Mxama
AIEKTPOMArHUTHBIX
BOJIH.
Hcnomnp3oBanue
AJIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOM
cBs3u"

bu6moreka [JOK
https://m.edsoo.ru/ff0b2f

€6

61

Ypok-uccnenoBanue
"N3ydyeHue cBOKCTB
AMEKTPOMArHUTHBIX

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b2
c6e



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

BOJIH C IIOMOILBIO
MOOWJIBHOT'O
tenedona"

62

Pemenue 3amay Ha
onpeneeHne
YYaCTOThI U OJINHBI
AIEKTPOMArHUTHOM
BOJIHBI

63

DJIeKTpOMarHuTHast
MpUpoOJia CBETA.
CkopocTh cBeTa.
BonHoBEIE cBOIICTBA
cBeTa

bubmioreka [IOK
https://m.edsoo.ru/ff0b3
1d0

64

Hcrounnku cBera.
IIpsimonmHeHOE
pacnpoCTpaHeHue
CcBeTa. 3aTMEHUS
Connua u Jlynst

bubmioreka [IOK
https://m.edsoo.ru/ff0b3
658

65

3aKOH OTPaKEeHUS
cBeTa. 3epkaa.
Peienue 3agay Ha
MIPUMEHEHHUE 3aKOHa
OTpa)KE€HUs CBETa

bubmoteka [JOK
https://m.edsoo.ru/ff0b3
8c4

66

[Ipenomnenue ceera.

3aKOH NpeTOMIICHHS
cBeTa

bu6moreka [JOK
https://m.edsoo.ru/ff0b3
aea

67

[TonHoe BHyTpeHHEE
OTpa’KEHUE CBETA.
Hcnons3oBanue
ITOJIHOT'O
BHYTPEHHETO
OTpaKEHUS B
OIITHYECKHUX
CBETOBOJIaX

bu6moreka [JOK
https://m.edso0.ru/ffob3
c5c

68

JlaGopaTopHas
pabora
"UccnenoBanue
3aBUCUMOCTH yTIJia
MMpCIOMIICHUS
CBETOBOT'O JIy4a OT
yrija nmaacHusd Ha



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

rpaHuie "Bo3yx-

nn

CTCKIJIO

JInusel. OnTryeckast

bu6moreka [JOK

69 https://m.edsoo.ru/ffOb3f
cuJja JIMH3bI 2
[Toctpoenue bubmorexa [JOK
70 n300pakeHui B https://m.edsoo.ru/ffOb4
JMH3aX 44a
JlaGopatopHas
pabora
"Onpenenenue
(bOKyCHOrO bu6moreka [JOK
71 https://m.edsoo.ru/ffOb4
paccTosHUS ’ 206
ONTHYCCKOW CHIIBI
coOuparomein
JAH3H"
VYpok-koHpepeHus bubmotexa [IOK
72 "OnTuaeckue https://m.edsoo.ru/ff0cOa
JIMH30BbIE TPUOOPHI" Ie
I'nma3 kak Bbu6moreka [JOK
73 onTHYecKas https://m.edsoo.ru/ffOb4
cucTema. 3peHue 684
VYpok-KoHpepeHus
74 "JleeKTrl 3peHusl.
Kaxk coxpanuts
3penue"
Paznoxxenue 6enoro
CBETa B CIIEKT.
OmnsiTel HeroTOHA. bubmioreka [IOK
75 Cnoxenue https://m.edsoo.ru/ffOcOf
CHEKTPaTbHBIX 4c
uBeroB. Jlucmnepcus
CBeTa
JlaGopaTopHas
pabota "OmnbITH IO
pa3IoKEeHHI0 OeJI0ro
cBETa B CHIEKTp 1 bubmuotexa LIOK
76 https://m.edsoo.ru/ff0cOe

BOCIIPUSATHIO IIBETA
NPeIMETOB IIPH UX
HaOIIOICHUH Yepe3
[[BETOBBIE PUIBLTPHI"

2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

YpOoK-IpakKTUKYM
"BoHOBEBIE
CBOICTBA CBETa:

77
JAcCTiepCusl,
HHTEPPEPESHITUS 1
nudpakms"”
Omnertel Pezepdopna bubmorexa [JOK
78 U TUTaHeTapHas https://m.edsoo.ru/ff0cl
MOJIeIb aToMa 2a8
79 [TocrynaTet bopa.
Mogens aToma bopa
Hcenyckanue n
TIOTJIOIIEHNE CBETa bubmotexa [JOK
80 atomoM. KBaHTEHIL. https://m.edsoo.ru/ff0cl
Jluneituateie 44c
CHEKTPBI
VYPpOoK-MpaKTUKYM
" P P Y bubmoteka [JOK
HaOmronenune
81 https://m.edsoo.ru/ff0cl
CIIEKTPOB
550
ucryckanus"
PannoakTUBHOCTH U bubmorexa TIOK
82 ,,H https://m.edsoo.ru/ff0cl
€€ BUJIbI 672
CrtpoeHne aTOMHOr O bubmuotexa [IOK
83 snpa. Hykionnas https://m.edsoo.ru/ff0cl
MOJIEIb 8ac
PannoakTuBHBIE bubmioreka [IOK
84 IIPEBpAIICHNUS. https://m.edsoo.ru/ffOcla
HN30Tomns! 14
Pemenue 3amgau no
Tene: bu6mmoreka [JOK
85 o https://m.edsoo.ru/ffOcl
PannoakTuBHbBIE bda
IIPEBPALLECHUS " o
86 [Tepuon
nosypacriajia
VYpok-KoHpepeHuus
"PagnoakTHBHBIE bu6moreka [JOK
87 U3ITy4EeHUS B https://m.edsoo.ru/ff0c2

MIPUPOE, METUIIUHE,
TexXHuke"

126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

88

SlnepHble peakuuu.
3aKOHBI COXpaHEHUS
3apsI0BOrO
MacCOBOT'O YHCEIl

bu6moreka [JOK
https://m.edsoo.ru/ffOclc
58

89

DHeprus CBs3H
aTOMHBIX SI7IEP.
CBs13p Macchl 1
SHEPrUU

bu6moreka [JOK
https://m.edsoo.ru/ff0cl
d7a

90

Pemenne 3agay nmo
Teme "SnepHsie
peakuun"

91

Peakmum cuHTE3a M
JIETICHUS SIIep.
HcTouHnKY 3HEprun
CouHna u 3BE3]

bu6moreka [JOK
https://m.edsoo.ru/ffOcle
88

92

Ypok-koHhepeHuus
"Snepuas
SHEPreTUKa.
JleiicTBUs
paOaKTUBHBIX
W3JIy4YEeHUN Ha
JKUBBIE OPTaHU3MBbI"

93

[ToaroroBka k
KOHTPOJIbHOM
pabote 1o Teme
"DeKTpOMarHuTHOE
ToJie.
DNeKTpOMarHUTHbIE
BoJiHBI. KBaHTOBBIE
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2
23e

94

KoutponbHas
pabota 1o Teme
"DJIeKTpOMarHuTHOE
noJe.
DJEeKTpOMarHUTHBIC
BOJIHBI. KBaHTOBBIE
siBJIeHUS "

95

[ToBTOpeHue,
00o011IeHME.
JlabopaTopHble
paboThI IO KypCy

bu6moreka [JOK
https://m.edsoo.ru/ff0c2
45a



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

"B3aumoaencreue

TCJI

IToBTOpEHUE,
0000111eHHE.
Pemenue pacueTHbIx

bu6moreka [JOK

96 1 Ka4eCTBEHHBIX https://m.edsoo.ru/ffOc2
3a7a4 1o TEME 572
"TennoBeie
nporecco"”
IToBTOpEHue,
00001IeHHE.
Pemiennie pacueTHbIX bubmuotexa [JOK
97 1 KQ4eCTBEHHBIX https://m.edsoo.ru/ffOc2a
3a7a4 1o TeMe 22
"KIIJI TenmoBbIX
JBUTaTeNneH"
IToBTOpEHUE,
0b6o0meHue.
Pemienne pacueTHbIX bubmorexa [JOK
98 Y Ka4eCTBEHHBIX https://m.edsoo.ru/ffOc2
3a1a4 10 TEME b30
"KII,
AJEKTPOYCTaHOBOK"
IToBTOpEHUE,
00o01eHune.
JaBopaTopHbie bu6moreka [JOK
99 https://m.edsoo.ru/ff0c2c
paboTHI MO KypCy 59
"CBeTOBBIC T
siBJIeHHS "
IToBTOpEHUE,
06o06menue. Pabora
C TEKCTaMH 110 TeMeE bubmorexa HOK
100 https://m.edsoo.ru/ff0c2
"3aKoHBI
d6a
COXpaHEHUS B
MexaHuKe"
[ToBTOpeHue,
06o06menue. Pabora bubmoteka [JOK
101 C TEKCTaMU I10 TEME https://m.edsoo.ru/ffOc2e

"Konebauus u
BOJIHBI"

82



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82

[ToBTOpeEHue,
000011enue. Pabora
C TEKCTAMHU I10 TEME
102 "CBeTOBBIE
sIBJICHUA",
"KBaHTOBas
¢duznka".

bubmoreka IJOK
https://m.edsoo.ru/ff0c3

044

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
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