YITPABJIEHUE OBPA30BAHUA
AnvuaucTparmy CoITMKaMCKOTO TOPOICKOTO OKpyTa

MyHuuunajibHOe AaBTOHOMHOE 00111e00pa30BaTeIbHOE YYpPeKIeHue
«Cpennsisi 001eo0pa3zoBarejibHas mKoJa Nel2y
(MAQY «COII Ne12y)

AHHOTauMs K padoueil mnporpamMmme
yueOHoro npeamera «@u3suka»

PaGouas mporpamma yueOHoro mnpeamera «Dusuka» o0s3aTeIbHON
npeaMeTHol  oOmactu  «ECTeCTBEHHOHAy4dHbBIE TPEIMETh»  paspaboTaHa B
COOTBETCTBUU € MyHKTOM 32.1 HOBOro (¢enaepaibHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeIFHOTO CTaHAapTa OCHOBHOTO oOmiero oopazoanus (ganee - ®I'OC OOO)l,
benepanbpHOl 00pa3oBaTEILHOM MPOTrpaMMbl OCHOBHOTO O0IIero o0pa3oBaHus (fanee -
®OIT O0O0) u peanuzyercs 3 rona ¢ 7 1o 9 kiaaccel. ITOT yueOHBIN MpeameT 0003HaueH
B 00s13aTeNIbHON YacTu ydyeOHoro miuaHa. J[anHas paboyasi mporpaMma sIBIISIETCS 4acThiO
COJIEpKATEIHLHOTO pa3jieia OCHOBHOM 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus (ganee - OOIT OOO0).

PaGouas mporpamma paspaborana yuuresaem B cooTBercTBuu ¢ 1. 32.1 ®I'OC OO0
U TIOJIOXKEHHEM O pabouuxX MporpaMMax W OIpelessieT OpraHu3alrio o0pa3oBaTeIbHON
nesitenbHocTy yuuteneM B MAOY COIL Nel2 no onpezneneHHOMY yueOHOMY NMPEAMETY
¢ yueToM paboyeil mporpaMMbl BOCIIUTAHUS.

PabGouass mnporpamma yueGHoro mpeametra sBisgerca dYactbio OOIlI OO0,
ONpeACISIONIECH:

- coZiepKaHue yueOHOTO TIPeAMETa;

- IUIAHUPYEeMbIE pE3yNIbTaThl OCBOCHHS ydeOHOro mpenMera (JIUYHOCTHBIE,
MeTaIpeaMETHbIE U MPEIMETHbIE);

- TeMaTUYeCKOE IUIAaHUPOBAHUE C YKa3aHUEM KOJIMYECTBAa aKaJIeMHYECKHUX 4YacoB,
OTBOJIUMBIX Ha OCBOCHHE KaXJOH TeMbl ydeOHOro TmpeaMeTa U BO3MOXKHOCTh
MCIIOJIb30BAHMSI 10 ATOW TeMe 3JIEKTPOHHBIX (IM(POBBIX) 00pa30BaATEIBLHBIX PECYpPCOB
(manmee — 30P/LIOP).

Pabouast mporpamma oOCykJl€Ha M MPUHATA PELICHUEM MEeIaroruyecKkoro
coBeTa
Hara 30.08 2023r.

! Mpukas MuHnpoceeweHnsa Poccum ot 31.05.2021 N 287 "06 yTBep:KaeHUN PpeaepanbHOro rocyaapcTBeHHOro
0bpa3oBaTeNbHOro CTaHAapTa OCHOBHOIO 06Lero obpasosaHua" (3apernctpuposaHo B MuHiocTe Poccum
05.07.2021 N 64101)
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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHMUN K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBleHO  Ha  (OPMHPOBAHME
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHBIM  pe3yJibTaTaM  OOy4YeHMs, a  TakkKe  MEXIpEeIMEeTHbIe  CBS3HU
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.
[TporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1o kjiaccam), NpeajaracT MPUMEPHYIO [OCIEI0BATEIbHOCT, M3YYCHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABISAETCS CUCTEMO0OPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHbIX YU€OHBIX IIPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOojee SICHbIe 00paslbl MPUMEHEHHs HAay4yHOTO METO/a
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.
OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJarouuxcs.
N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IIpEIIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB!
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;
® UHTEPIPETHPOBATH JaHHBIE W KCIIOJIb30BaTh HAYYHBIE JOKa3aTeNbCTBA IS
MOJTyYEeHHUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernun npenogaBanus yaeOHOTO npeamera «Pu3nka» B 00pa3oBaTEIbHBIX OpPTraHU3AIMIX
Poccuiickoii ®@enepanuy, peaau3yoLMX OCHOBHBbIE 00Ie00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Hesn n3yyenust pu3nkm:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HaydHOMY HW3YYEHUIO
HOPUPOIBI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEJCTABICHWA O HAYYHOM METOAE TO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSA3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHENIeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUH.



JlocTrxkeHne S3TUX IeNell mporpaMMbl 1Mo (M3MKE HAa YPOBHE OCHOBHOTO OOIIETrO

o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:

e mnpuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKUX,
TETUIOBBIX, MJICKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PaOOTHl W AKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHXKCHHSIX (U3UKH, aHAU3 U KPUTUYECKOE
OlLICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

Ha uzyuenmne ¢usuku (0a30BbIif ypOBEHb) HA YPOBHE OCHOBHOTO 0OIEro 0Opa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme mno (pusmke nepeueHs JadopaTOPHBIX PadOT U ONBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3aJJaHHi, TIPeIaraeMbIX B PAMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 0 (hU3HKe.

BOCIIUTATEJIbHBIA KOMIIOHET

CoBpeMeHHBII 00pa3 KU3HU JTUKTYET aKTHBHBIM TEMIT KHU3HH. T0, 94TO OBLIO aKTyalbHO BUepa,
y’K€ CerojHsi He MMEeeT /s MOJOAOro MOKOJEHUS HHUKAKOro 3Ha4YeHHs. SIpKUM NpUMepoM
ABJISIET PACIOJIOKEHUE ayJUTOPUHU K COBPEMEHHBIM KyMupam — 6siorepam. Ecnu akuieHTHpOoBaTh
BHUMaHME TOJIbKO HA JUHAMUKE NMPOCMOTPOB TOTO WJIM MHOIO 0JIorepa, TO CaMbIM 3aMETHBIM
(dakToM OyAeT OBICTPBIM POCT MOMYJISIPHOCTH U eIié 0oJjiee CTPEMUTENbHBIN ynanokK. pyrum He
MEHee KOHCTPYKTHBHBIM INPUMEpPOM OyIeT CIEHI MOJOIA&KH, MEHSIOIIUICS exeroaHo. B
OOJIBIIMHCTBE CBOEM 3TO aMEPUKAHU3MBbI, YTO CBHJIETEIHCTBYET O OOJIBIIOM BIMSIHMM 3aIlaHON
KYJBTYPBl HA MOJIOJIBIE€ YMBI.

B cTpeMuTenbHOM MOTOKE COOBITHH, KOTOPBIM CBalNMBaThcsl Ha peOEHKA MHTEPHET 0e3 BCAKOU
GuibTpanun, caM peOEHOK NPHUCIOCAONIMBAETCS U MEHSETCSs MEHTAIMTET BCEro IOKOJIEHUS.
CneuuanucTsl CXOAATCA BO MHEHME, 4YTO JJIS HBIHEIIHET0 W MOCIEAYIOUIMX IOKOJEHUN
U(pPOBbIE LIEHHOCTH MMEIOT TOT K€ BEC, YTO M MarepuanbHble. Mbl ¢ BaMH HE NOHMMaeM
BaXHOCTh KaKON-TO KapTUHKH, IIpeIMeTa B UTpe WM ke peltuHroBoro mecrta. Ho 3To Hama
omnoKa, MOTOMY YTO, MbI IPOELUPYEM CBOM LIEHHOCTH MaTepHaIbHOIO MHpa Ha U3MEHUBLIMECS
MOHMMAaHHUE CaMOr0 TMOCTPOEHHUs LIEHHOCTHON cucTeMbl. YTOOBl y Bac HE BO3HUKIIO HUKAKHUX
COMHEHMH NpHBery Haubosee SPKUil, M0 MOEeMy MHEHHIO, IPUMEpP — MOKYIKa BHEIIHEro BUAA
Pa3IMYHOTO POJja MPEIMETOB MU OJIEXK/IbI 111 HTPOBOT'0 IIEPCOHAXKA.

Emé npeBnue ¢unocodsl CpaBHUBAIM HAIIy KH3Hb C OYpJIALIIMM BOJHBIM MOTOKOM. JKu3HB
CTpeMHUTEIbHA MOJOOHO TOPHOM peKe WM e CIOKOWHA M pa3MepeHa M0J00HO paBHUHHON CO
CBOMMH M3TH0aMU M MOBOPOTaMHU CyAbOBI. IIIKoMbHAs KU3Hb 3aHUMAET JIbBUHYIO JIOJIIO B 3TOM
noToke. Jletn mpoBoasAT B mikojie oT 6 g0 9 wacoB, uto coctaBisieT ot 30% mo 50 % wmx
CBOOOJTHOTO BPEMEHH 3a UCKJIIOUYEHUEM CHa. B 0CHOBHOII 1IKoJe ydeHuK nocemaer okoino 9000
ypokoB. Ecnu yOparh ycpenHEHHOE 3Hau€HUE JOJM MPOMYIIEHHBIX YPOKOB IO Pa3IMYHBIM



oOctositenbcTBaM — 15%, momydaem 7 650 ypokxoB mo 40 munyTr. MIMeHHO B 3TO Bpems
dopmupyercss U 3akiajgpiBaeTcs (PyHIAMEHT MOTHMBALlMOHHBIX M IIEHHOCTHBIX AacCIEeKTOB
XapakTepa JIMYHOCTU. BocnuTaTenpHblii TOTEHIHANI YpOKa BeCbMa BBICOK. Poccuiickuii nemaror
B.A. Kapakosckuii mucan: "BocrnurarensHas padoTa B IIKOJIE TEM YCIEITHEE, 4eM OOJIbIIe OHa
CBsI3aHA C YUYEHHEM — IJIABHBIM BUJIOM JACSTEIBHOCTH IIKOJIBHUKA, C APYTrOi CTOPOHBI, Y4eOHBIN
npouecc TeM 3¢ deKkTrBHee, YeM OH OoJiee HACBILIEH BOCIIUTaHUEM .

CoBpemeHHasl MporpaMMa BOCHUTAHMS NPEAYCMATPUBAET BCECTOPOHHEE pa3BUTUE JIMYHOCTU
peb€HKa, a Takke oOecrieueHue YCJIOBUN IS pealu3alud ero oJapEHHOCTH B TOW WJIM MHOU
o0nacTH.

«/laxxe camoe BelMKOe MyTEIIeCTBUE HAUNHAETCS ¢ IEPBOro maray. Tak ¥ Hallli ¢ BaMU YPOKHU
HAYMHAIOTCS C O3BYyYMBaHUs TeKylieu gatel — 28 Mapta 2022 roga. A 4TO, €ciid Mbl HAaYHEM
ypoK HeckojJbko mHaue? Benp mmenno 28 mapta B 1910 rony B Mapceiie noaHsicsa B BO3ayX
nepBelii B mupe ruzapomnad, a B 1930-m pomwica [Ixepom @Ppuaman, MNOTyYMBIINAN
HoOeneBckyro mpemuio 3a OTKpbITHE KBapkoB. [leTu, ckopee Bcero, 3Ty HMH(MOpMAIHNIO HE
3aIOMHST, HO OHU HACTPOSITCS COBEPIIEHHO HAa MHOW PUTM PabOTHI.

B xone ypoka (pu3uku MOKHO BBIJIEIUTD CIEIYIOIINE BOCIUTATEIbHBIC ACTICKTHI:
HpascTBeHHBIH;

[TaTpuoTnueckuit;

DCTETUYCCKUIA;

JIMYHOCTHBIN;

310poBBECOEpETaIONINiA;

DKOJIOTMYECKUH.

Mpsl 00s3aHBI (OPMHPOBAHUE Y JE€TE€ OCO3HAHHWE CBS3UM C OOIIECTBOM, HEOOXOIMMOCTH
COTJIaCOBBIBaTh CBOE IOBEJICHHE C HOPMAMH W MHTEPECAMU OKPYXKAIOLIMX; OCO3HAaHUE
IPAKTUYECKONH 3HAUYMMOCTH pAacCMaTPUBAEMbIX HAaY4HBIX OTKPBITMM [ LUBUIM3ALUY;
BOCIIMUTAHUE YBAXKEHUS K YUEHBIM U UX TPyAaM.

SpyaiimM TpUMEpPOM MOXKHO TIPUBECTH IIBEACKOoro wu3obperatens Aunbppena Hobems.
Yenosek, n300pétmuii quHamMut u emé 6omnee 300 maTeHTOB, OOJBIIYIO YaCTh CBOETO COCTOSHUS
OCTaBWJI B HACJIEJICTBO BCEMY UYEIOBEYECTBY B BUJIC MPEMHUH 32 JOCTIKEHHS B (PU3UKE, XUMHH,
MenuuuHe U T.J1. Jla, 3T0 yenoBek, U300peTeHre KOTOPOro YHECIO He OJUH MUJUIMOH KHU3HEH,
HO MbI JOJDKHBI IOMHUTD, YTO TJIABHOM 11€J1bI0 M300pETeHUs TMHAMUTa ObUIO HE UCTOIb30BaHUE
€ro B KayecTBE OpYXKHS, a B KauecTBe MOMOLIM OypuibliMkam M maxtépam. B mpormecce
o0ydeHHUsl Henb3sl yIMycKaTh TOT (DaKT, 4TO 3a KaxXAoW (opmynol win (GU3HUECKUM 3aKOHOM
CTOUT HCTOPHS BBIIAIOLIEHCS JIMUYHOCTH. PaccMOTpeHHE CTPYKTYphl 3JEMEHTApHBIX YacTULl U
CTpEMJICHHE MOHATh 3aKOHbl MUKPOMHUpA MIPUHECTH B HAIll MUP U aTOMHYIO SHEPI€TUKY U CaMoOe
oracHOe U300peTeHNe B UCTOPUH YEIOBEUYECTBA — SIIEPHOE OPYIKUE.

VYBakeHHe K CBOEH CTpaHe HAYMHAETCS C MIKOJBHOM mapThl. S cTpemitoch K TOMy, 4TOOBI B
pasroBope 0 KOCMUYECKHX KOpaOJiiX JEeTH BCIOMUHAIM HE aMEpUKaHCKUE OOEBUKH, a OTLa
KocMOHaBTUKHM — KoHcTanTuHA Dnyapaosuya [{nonkoBckoro. OOBIMHOTO MIKOJIBHOTO YUUTENS C
OOJIBIINM CEepILIEM U BEJIMKUM YMOM, U3MEHMBILETO OOJUK BCETO MUPA.

DCTETUUECKOE OTHOIICHUE YeJIOBEeKAa K JCHUCTBUTEIHLHOCTH — BaXKHBIN BOCIUTATEIbHBIN aCHEKT
oOyuenus. CymecTByeT M 4YTO-TO MpeKpacHedl mnpuponsl? MexaHuyeckue KosebaHus
nepeBoIUioniatoTcs B coHaThl berxoBeHa. Ilpenomienue  mpsIMOIUMHEHHOro  MOTOKa
AIIEKTPOMAarHUTHOW BOJIHBI TOPOXKIAET IpEeKpacHerme 3akaThl. «DU3UK, HE BOCIPUHUMAIOIIUI
MO33WM M HCKYCCTBA, — IUIOXOoW (m3uk» - rosopun JI.J[.Jlanmay. B mpormecce usydenus
MHOXeCTBa Te€M I0 (U3MKE CYIIECTBYET BO3MOXKHOCTH MCIIOJIB30BaTh XYI0)KECTBEHHYIO
nuteparypy. PaBHomelcTByIOmAas cuna — 6acHs mpo jedeas, paka u 1myKy. 3akoHbl HptoToHa —
ucropun 6apoHa MioHxrayseHa.

Henb3s 3a0biBaTh 0 GOPMUPOBAHUU JTHUYHOCTU OOYYArOIIETOCs, €r0 MUPOBO33PEHUS M KayeCcTB
anyHocTH. Hampumep, npakTuueckoe HampajieHue o0yueHus B Kypce (pu3uku — 1abopaTopHble
paboThl Onarozapsi TPynmoBoil GopMe CIOCOOCTBYIOT BOCIIMTAHHUSI YyBCTBA OTBETCTBEHHOCTH,



CIUIOUYEHHOCTH M NMPHYACTHOCTU K oOmemy aeny. @opma 3aluThl pe3yabTaToB J1a00paTOpHBIX
paboT B BuAe AMarora Mexay OOydyarolMMHUCS M Y4YUTEIEM pa3BUBAaeT yMEHUE aHalu3a,
CTPYKTYPUPOBAHUS MOJYyYCHHON MHPOPMALIUK U apTyMEHTHPOBAHUS CBOCH MO3UIIUHN B TOM HIIH
UHOM npoOsiieMHOM Bonpoce. HeoOXoquMo OTMETUTh BaKHBIH MOMEHT TOHKOM I'PaHU MEXAY
KPUTUKOH W mopaBineHueM. OOydaromecs He JODKHBI OOSTbCS BBICKA3bIBaTh MO3HIIHUIO,
OTJIMYHYIO OT JpPYTuX, 4ToObl He (HOPMHUPOBAICST KOMIUIEKC CTpaxa M HEyBEpeHHOCTU. B
npoIiecce BBHIMOIHEHUSI TPYNIOBOTO 33JaHUsl ydaluecs OOCYXIAroT XOA pPalOThI, pEIaloT
CIIOPHBIE MOMEHTBHI, Pa3BUBAlOT CBOM KOMMYHHUKAaTHUBHBIC HABBIKU.

HeoueBnaHbIl acnexkr ypoka — BOCIMTaHUE IIPAaBUIBHOIO OSKOJOTMYECKOIO BOCIPUATHS
OKPYXKAOIEro MUpa. Y BaKUTEIIBHOE OTHOLIEHUE K MPUPOJE TOJDKHO SABIATHCS HEOTHEMIIEMOMN
4acTbIO0 PA3BUBAIOLICHCSA B COBPEMEHHBIX PEAIUAX JIMYHOCTH. Y MEHUE «BHIETH» IIOCIECACTBUSA
Ype3MEpHOro ynoTpeOiIeHUs MJIaCTUKA U BEIIECTB HA €ro OCHOBE, BIUSHUE Pa3BUTUS HE(PTIHBIX
MECTOPOXKACHUI M TOCTPOWKAa BOJ03a00OPHBIX COOPYKEHUH, BIHMSIONIMX Ha OWOJIIOTHYECKUIN
KOMIIOHEHT Mupa. B xoze ypoka HeoOXOQMMO IpPOBOAUTH CPAaBHUTENBHBIM aHAIN3 MEXKAY
IIOJIOKUTEIBHBIMY U OTPULATEIIbHBIMA MOMEHTAMU Pa3BUTHUS TEXHOJIOTUN U uHAycTpuu. HoBoe
[IOKOJICHWE JOJDKHO 4YyBCTBOBAaTh OTBETCTBEHHOCTb 3a COXpaHEHUE BCero Oorarcraa
OKpyxatomero mupa. HeobOXxoaumo HpUBOIUTH B HpUMEp pa3pabOTKU 10 MCIPABICHUIO
NIOCJIEACTBUM 3arpsi3HEHUH Pa3InYHOro poja.

Oco00 3HauMMa B BOCIIUTATEIHOM IIPOLIECCE HA YPOKE JIMYHOCTh camMoro yuurens. OT yuurens
cerojHs Tpedyercs Oosblie, YeM OBbITh «HOCHUTENIEM» U «TpaHCIITOpom» uHpopmauuu. C sToi
3a/1a4eil MOKET cripaBUThCS 10001 nouckoBuk B MHTepHeTe. [y yunTesns BaXHO HE TOJBKO U
HE CTOJIBKO HAy4YUTh M3BECTHOMY OIPEIECICHHOMY KOJIMYECTBY 3HAHUU IO CBOEMY IIPEAMETY,
CKOJIKO BOCIIUTATH JKETaHUE H YMEHUE MPHUOOPETaTh ATH 3HAHUS U TI0JIH30BATHCS HMU.
CoBpeMeHHbIE TOMCKOBBIE CHCTEMbl CHOCOOHBI JaTh JOCTYI K MHOXECTBY oOOyd4aroei
JUTEPaTyphl, MO3HABATEIBbHBIM BHUACOMATEpUAIaM, CTaThsIM, BBICTYIUICHHMSIM IIPEICTaBUTEIICH
yuéHoro mupa. Ho H1 oJiuH anropuT™ IBOMYHOIO KO/Ia HE CIOCOOEH 3aMEHUTh BOCITUTATEIbHBIH
acriekt ooyueHus. Henp3s 3aMeHUTh aTMOC(epy JTUIHOTO OOLICHUS MeAarora  ydeHuKa. Takum
00pa3oM, COBPEMEHHOMY YUYHUTENI0 HEOOXOJMMO W pacIIMpATh CBOM IO3HAaHUS B IOCTOSHHO
MEHSIOLUXCS TEXHOJIOTUAX U MH)KEHEPHBIX JOCTUKEHMSIX, U ObITh JMYHOCTHIO C BBICOKUMU
4eJI0BEYECKMMHU [IEHHOCTSAMH, ObITh HOCUTEIEM JPYKENt00us, YECTHOCTU U TOOPOTHI.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GUsnyeckue SBICHUS: MEXaHUYECKHUE,
TEILJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH M3y4aroT mpupoay. EcTecTBeHHO-HAy4dHBIN
METOJi TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0O0bsAcHeHue Halmogaemoro siBineHus. OmnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO Tea.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HaOmionenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEILIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C HCTIONIb30BaHUEM (hoToTpadmii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHUEe. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH)KEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWHU. B3ammonaelcTBHEe TeNl Kak NpUYWHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €UHUIIE 00bEMa BEIECTBA.

arwONE



Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ NOMOIIBI JWHAMOMeTpa. fIBieHHe TArOTeHHs W cuia Tsokecth. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocts. CiiojkeHue Cuil, HallpaBJIEHHBIX IIO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHnue sBjaeHUs] MHEPLUHU.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOpPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B HKHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0béMa, Temneparypsl. Ilepenava naBnenus TBEPABIMU TeIaMH, KHUIAKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAaHUS BO3IYLIHON
ob6omnoukn 3emmu. OmnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMochepHOr0o JaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XKUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBust aTMOC(HEepHOTO TaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTh Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAIKUBAIONIEH CUJIBI, [EHCTBYIOIIEH Ha TElo B
AKUIKOCTH, OT MAcChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOJKH W OIpeaeneHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUHU B IpYroil. 3aKOH COXPAaHEHHUS SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.
3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKOH IHEPIUu.
8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHUs BelecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSTHUM BemiecTBa. Kpucrammueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO--KUHETHYeCKO Teopuu. (CmaunMBaHuWE M KalWULSIpHbIE sBIEHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya |
coBeplieHue padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonnyecTtBo TemnoTel. YienbHass TEIMIOEMKOCTh BeIIECTBa. TeIIOOOMEH M TeIIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenune. YnenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTHUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauuBaHus U KalWUISIPHBIX SIBJICHHM.

HabmrofeHue TenaoBoro pacimpeHust Tei.

W3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
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[TpaBuiia u3MepeHMs TEMIIEPATYPHI.
Buael Terionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuwie pabomsl u onvimel.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBICHHUS BO3yXa B OaJUIOHE LINPUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOnropenue u3MeHEHHs] BHYTPEHHEH SHEPrUU Tella B pe3yibTare TeIIonepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenre yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuzanus Tenl. J[Ba poma 3IIEKTpUYECKUX 3apsAlloB. BzaumonelcTBue 3apsnKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJIEHUCTBUS 3apSKEHHBIX T€JI OT BEJIUYUHBI
3aps/10B M PaCCTOSIHUSA MEXY TellaMHt).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DJIeMEHTapHBIM snekTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro ToKa (TEMoBOE, XMMUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
INPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHHE BemlecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MAapaJUIENbHOE COETUHEHUE TIPOBOJHUKOB.

Pabota 1 MoIIHOCTD 3NIEKTpUUECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noJje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnelT OpcTena. MarHuTHoe 1moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO TokKa. lMcrnosb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX M Ha TPAHCIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnektporedHeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
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0.
11.
12.
13.
14.
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16.
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18.
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20.
21.
22.
23.
24.
25.

DneKkTpuszanus Te.

JIBa pona »ieKTpUUECKUX 3apsiIoB M B3aUMOJEHCTBUE 3apsHKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CTOYHUKH TOCTOSTHHOI'O TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MmepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPsKEHUsT BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBIICHUMN.

BsanmoseiicTBre MMOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHOM MHIYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSL.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimel.

ocoukrwdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnBbITE IO Ha6JHOI[eHI/IIO QJICKTPpHU3alU TCII I/IHZIYKIII/Ieﬁ " IpU CONPUKOCHOBCHUMU.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO MOJI Ha IPOBOJAHUKU U TUJIEKTPUKH.
COopka 1 IpoBepKa padOTHI JEKTPHUICSCKOH IETIH ITOCTOSIHHOTO TOKA.

W3MepeHue U peryJIMpoBaHUE CUIIBI TOKA.

W3mepenne u peryampoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
MIPOBOJHMKA OT €T0 JJIMHBI, TUIOIIA U MOMEPEYHOr0 CEYEHUs U MaTepHara.

ITpoBepka mnpaBwiia CIIOXKEHWS HANPSOHKEHUM IIPU MOCIENI0BAaTEIIBHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiIa AJIs CUIIBI TOKA MIPH NTapaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UITYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, WIYIIETO Yepe3 JaMIIOUYKY, OT HaIpsHKEHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aUMOZAEUCTBHSI IOCTOSIHHBIX MarHUTOB.

I/I3yquI/Ie MAargouTHOro TIoJisi IOCTOSAHHBIX MArHuTOB IIpU HUX O6L€)II/IH€HI/II/I u
pa3elIeHuN.

HccenenoBanue 1eMCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUS KaTyIIKU ¢ TOKOM U
MarfuTa OT CHJIbI TOKa W HAITpPaBJICHWA TOKA B KaTYyIIKE.

N3y4eHne neficTBUsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

KoncTpynpoBanue u n3ydenue paboThl 2JIEKTPOABUTaTENS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEI 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMarHUTHOW HMHIYKIIMH: HCCIIEIOBAHHUE
U3MEHEHHUI 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMOTHHEHHOE ABMkeHne. CBoOoaHOe mageHne. OnbIThI
[Nanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEeperpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHuumanpHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME MyTeH U TPaeKTOPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmronenue ABUXKEHMS Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBICHHN, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. Coxpanenue uMIysbca Npu HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHnue MeXaHUYECKOM HEPTUH MPH JBIXKEHUH TeJIa MO/ ISHCTBUEM NPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS

[IapUKa WIH TEIEKKH.



o N

10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla NMPU PaBHOYCKOPEHHOM JBIKEHHHM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HayalbHOM CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOpOCTM IIyTH OTHOCATCA KakK psii HEYETHBIX 4YMCEN, TO COOTBETCTBYIOILUE
IMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI HOPMallbHOI'O
JaBJICHUS.

Onpenenenue k03(pPULMEHTa TPEHUS CKOIbXKEHHUSL.

Onpenenenue KECTKOCTU IPY>KUHBI.

Onpenenenue paboOTbl CUIIBI TPEHUS IIPU PABHOMEPHOM JBIJKEHUM Teja I10
I‘OpH?;OHTElJ'IBHOﬁ TTOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTUKU KojleOaHUil: Mepuoj, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononbHble U nonepeyHble BOJAHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue xoneGaHMi Tes MO/ 1eHCTBUEM CHUJIBI TSDKECTH U CHIIbI YIIPYTOCTH.

2. HaGmonenue xoneOaHUii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwvie pabomol u onvimol.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U Meproja KojaeOaHUH NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH IepHoOja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTH NepHOAa KoJeOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 3aBHCUMOCTh TMEpuoia KOJEOaHWH IPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHuUs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBble sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

IIpenomnenue cBera. 3akoH npeiaomiieHus cBeta. [lonHoe BHyTpeHHEe OTpa)kKeHUE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHrEe CIIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox mydeil B coduparolei nH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHusl.
2. HzydeHue xapakTepUCTHK U300paXeHUs IpeAMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n3o00paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETA MPEIMETOB NpPU UX HAONIOJAEHWU 4Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTIO sJIpa.
Hyknonnas momens aromuHoro siapa. M3oromsl. PamnoaktuBHBIE TpeBpaineHus. [lepuop
NOJIypacnasa aTOMHBIX sIJIEP.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepretuka. JleiicTBUS paguOaKTUBHBIX U3JIyYE€HUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4YeHHS U TIOTJIOLICHHUS.

2. CrHekTpsl pa3MYHBIX TA30B.

3. CnekTtp BoaopoJa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrtpauus nznydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YUYCOHBINH MPEIMET.

[Ipy w3ydyeHUM JAHHOIO MOJYJS pPEAIU3YIOTCd M CHUCTEMATU3MPYIOTCS  BUIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuuBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 00yueHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
rPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCJIEAOBAHUS SIBIICHUM NPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYEeHHBIC 3HAHHA,
pemiarh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zela peam3yeTcs 3a CYET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIF30BaTh HAYYHBIE METO/bI UCCIENOBaHUA (PU3UUECKUX SIBJICHUH, B TOM YHUCIE JUIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HAmOOJE€ BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO0 HCIOIb30BaHUS PAa3JIMUHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB HEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUCKOH (prusmueckoin
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCY>KIECHUHU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM IIPUMEHEHUEM JOCTUKEHUH (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHNs KyJbTYPbI 310POBbS U SMOLMOHAJBHOIO 0J1arONMOTy M

- OCO3HaHWE LIEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IIOBEACHMSI Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

- copMHUpOBaHHOCTH HaBBIKA peQIIEeKCHH, TIPU3HAHME CBOETO IMpaBa Ha OIIMOKY W TaKOTO
K€ MpaBa y Jpyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE YYacTHE€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOM U  COIMATbHOM  HANpaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHEHTalMs Ha TMpPUMEHEHHE (PU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKpY’Kalolllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
TUISL OKPYXKAIOLIeW Cpenbl;

- OCO3HaHME INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJI0OBHUAM COUMAJIBLHON M NPUPOIHON Cpeabl:

- TOTPEOHOCTh BO B3aUMOJECHCTBUM MpPHU BBHIMOJIHEHUH MCCIEAOBAaHUNH U TMPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHpPOBATH HJCH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHeE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJIBI, 00IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHHS MpPOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnme JeCTBUA

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU()UKALMHU, OCHOBAHUS JUIsl 0000IIEHUS
U CPaBHEHUS;

® BBIIBIISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMAaTPUBAEMBIX (paKTax, JaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBUIBJIATH NPUYMHHO--CIEICTBEHHbIE CBSA3M IPU HM3YYEHUU (PU3MUECKUX SBICHUN U
IPOILIECCOB, JIeJIaTh BBIBOJABI C HCIOJB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJINUMH;

® CaMOCTOATENILHO BbIOMpaTh crnocod pemeHus ydeOHOW ¢u3myeckodl 3amaun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHUs, BbIOOp Hauboyiee HOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

®  ICIIOJIB30BATh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT [TO3HAHUS;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHue (PU3NUYECKOTO SIBJICHMUS,

® OlEHUBaTh Ha NIPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALUIO Pa3TMYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

® CaMOCTOSTENbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeAcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMHM, JAMarpaMMaMy, HHOHN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

e B X0lI€ OOCYXIeHHs Yy4eOHOro Mmarepuala, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOW TEeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pelleHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0ILEHMS;

® CONOCTaBISATh CBOM CYXJEHUS C CYXKICHUSMH JpYyTUX YYacCTHHKOB JMajora,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;

e BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHI
IIPY PELICHNU KOHKPETHOH (pu3mueckoit mpoOIemsr;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

CaMoopraHmaunﬂ:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JIsl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
MNPUHITHE PEIICHUs B TPYIIe, IPUHATHE PELICHUIN TPYIIIOii);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IIPeIaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJILHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTD (B TOM YMCJIE B XOJ BBIIOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOopa WIN JTUCKYCCUU Ha HAyYHYIO
TEMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenus B 7 kjiacce NpeiMETHbIE pPe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HUCIIOJIBb30BaTh ITOHATHA: (1)I/ISI/I‘~I€CKI/I€ n XHMHUYCCKUE ABJICHUA, Ha6JHO)ICHI/IC,
SKCTIIEPUMEHT, MOJIeb, THIOTe3a, CAUHUIB (PU3NYECKUX BEIWYWH, aTOM, MOJICKYJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
IBI)KEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPaCKTOPHSI,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBreHus (aud¢ysus, TeIoBoe IBMKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOW OCBhK BpallleHMs, Iepefadya JaBJICHUsS TBEPIAbIMU
TeJIaMU, KUAKOCTSMH U razaMu, aTMOC(epHOe JaBlIeHue, IJIaBaHUe Tell, IPeBPaLIeHUs



MEXaHUYECKOM IHEPTUH) TIO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3NYCCKUX SBICHUHM B OKPYXKAIOIIEM MHUPE, B
TOM 4ucie (pU3MYEecKHe SIBICHUS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3IHMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pelYard B TeJe YENIOBEKa, MPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TE U (PU3NYCCKUE SBICHUS, UCIIONB3Ysl (PUINIECCKUE
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTh, CPEIHSISA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJIA TSKECTH, BEC Tela, CHJIa TPEHHUs, JABJICHHE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAsT M TMOTCHIMAIbHAS 3HEPrusi), IPH OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEIMYUH, UX 0003HAYCHUSI U €IUHUIIBI
(GUBHYECKUX BEIMYUH, HAXOJUTh (POPMYIBI, CBS3BIBAIOIINE ITAHHYIO (PU3NICCKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(U3HUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBICHUS W IPOLECCHl, HCIONb3YS
IpaBHUJia CIOKEHUsl cuil (BIOJb OJHOM MpsiMoif), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHUYECKOM SHEepruu, IpU HSTOM JlaBaTb CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKECHUE;

OO0BSACHATh (U3UYECKUE SIBJICHMS, MPOLECChl M CBOWCTBAa TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATH MPUUYUHHO-
-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKMX IIaroB ¢ OMOPOW Ha
1-2 wu3y4yeHHBIX CBOIcTBa (U3MYECKUX SBICHHUM, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aadyd B 1—2 [EWCTBUA, HCIONB3YysA 3aKOHBI U (OPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3alUCHIBaTh KPaTKOE YCIOBHUE, MOJICTABIATh (DU3UUYECKHUE BETUYUHBI B (HOPMYIBI U
MPOBOANUTH PacuéThl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh MOJy4YeHHONW (PU3NUECKON BEIUYNHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0OB, B OINMCAaHUM HCCIIEIOBAHUS BBIAECIATH IIPOBEPSEMOE IMPEIAIIOI0KEHUE
(rumoTesy), pa3auyaTh W HHTEPIPETUPOBATH TMOJTYYEHHBIM pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

MIPOBOJIUTH OIMBITHI 1O HAOIIOAEHUIO (PU3MUECKUX SIBJICHUN WM (U3HYECKUX CBOUCTB
Ten: (popMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHs, CcOOUpaTb YCTAHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITH TIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEéMa, CHIIBI U
TEMIEPATYpPhl C UCHOIH30BAHUEM AHAJIOTOBHIX M IMHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH UCCIIEOBAHNE 3aBHCHUMOCTH OIHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTod C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH PABHOMEPHO JBHIKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHWJIBI TPEHHs OT IUIOMIAIU
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITATKUBAIOIIECH
CWIBl OT O0BEMa MOTPYKEHHOM 4YAcCTHM Tela W OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,



YCIIOBUY TJIaBaHUS TEN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4E€OHOTO WCCIIEIOBAHUS, COOMPAaTh YCTAaHOBKY W  BBINOJHATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3YNbTAThHI MMOTYYCHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHJE MPEMIOKCHHBIX TaOmUIl ¥ TrpaduKoB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuja TPEHHUS] CKOJIBKEHHMs, JIaBJICHUE BO3/ayXa,
BBITAJIKUBAIOIIASA CHUJIA, JCHCTBYIOIIas Ha TNOTPYXKEHHOE B KUIKOCTh TEJIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEIJIOKCHHON
WHCTPYKIIMU: TIPU BBITOJTHECHUH U3MEPEHUM COOMPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAUYCHUES NCKOMOM BEIINYMHEL;

coOMoIaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opyI0BaHNEM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCY/IbI, OapOMETp, phlYar, MOIBHKHBIN H
HENOABMKHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHUA (B TOM 4MCIE: MOAUIMIHUKU, YCTPOMCTBO
BOJIONIPOBOA, THAPABIMYECKUN MpPEecC, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHHWS O CBOWCTBAX (PM3UYECKHX SIBJICHUNA M HEOOXOIMMBIC
(du3HYeCcKre 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh WHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH TpHU OOpaleHuH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY’Karolllen cpee;

OCYIIECCTBIISITh OTOOP WCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TTIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUHM U IMMyTEM CPAaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYIISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUalbl, pecypchl cetu VHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC M YCTHBIC COOOMICHUS HAa OCHOBE 2—3
HUCTOYHUKOB MH(POpPMAIUN (PU3UIECKOTO COJEPKaHUs, B TOM YHCIe MyOJIUYHO JIelaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB MM YUYEOHBIX MCCIEIOBAaHUMN, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXATh BHICTYIIJICHUE TTPE3EHTALIUEH;

IIPU BBITIOJIHEHUU y4EOHBIX MPOEKTOB M MCCIEAOBAaHUN paclpeaensiTh 0013aHHOCTU B
rpYyIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3a/1a4aMU, CIEIUTH 32 BBHIITOJIHEHUEM TUIaHA
JIEHCTBUM, aJleKBAaTHO OICGHUBATh COOCTBEHHBIM BKJIQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHWE aTOMOB M
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMOopdHBIE Tena,
HACBILIECHHBI U HEHACBILLIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEprus, TeIJIOBOW JBUTATENb, SJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, dJIEKTPHUIECKOE



10JIe, MPOBOJHUKU U JUAIEKTPUKH, TOCTOSIHHBINA SJIEKTPUYECKUN TOK, MarHUTHOE
oJe;

pa3iauuaTth SIBIEHUS (TEIJIOBOE pACIIMPEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMadyMBaHME, KANWUIAPHbIC SBIEHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsA0B, ACUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHUCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SIBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUST B IPUPOAE, KPUCTALIBI B npupoze, usznydenue ConHua,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeTa,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3zoBaHMs, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(QQMHUIMEHT IOJIE3HOro
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CWUJa TOKa, OJIJIEKTPUUYECKOE HAaINpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
YJI€JIbHOE COIIPOTHUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOI0 TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HaueHHS ¥ eIUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsfa, 3akoH OMa s ywyacTka nenw, 3akoH JDxoyna—JIeHna, 3akoH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJIEICTBEHHbIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ysd 3aKOHbI M (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCJIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JJIsl €€ PElIeHUs, TIPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyUeHHOE 3HaUeHNe (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TOMOLIM (PUIUIECKHX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHWBATh IPaBUIIBHOCTh IOPSAKA IPOBEAECHHS MCCIENO0BaHUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISIPHBIE SIBJICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTHU IPOLIECCAa OCTHIBAHUS U HAaIpEBaHUS MPU U3JIyUYEHUU OT LIBETA
U3Iydaoume (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIKOCTM W IUIOIIAAUM €€ IOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BH3YalM3alisl MArHUTHBIX M10JE€H NOCTOSHHBIX MAarHUTOB, ACHCTBHUSI MAarHUTHOT'O TOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMpPATh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyJOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbopMyITUPOBATH BBHIBOJIBI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUHUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIMYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLaM MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTMUNHBL;

coOmoaTh TpaBWjia TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOH Ha MX ONUCaHMs (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), BJIEKTPUUECKHE TNPEJOXPAHUTENH, SJICKTPOMArHWUT, 3JIEKTPOABUIATEIb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKHUX LENeil;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOro
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu W TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISITh MOMCK HHPOpMaLuu (uU3Ndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BATh TIPU BBINIOJIHEHUH Y4eOHBIX 3a/laHHi HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(HM3UYECKOro COAepXKaHWs, CHpPaBOYHBIC MaTepHalbl, pecypchl ceTH HTepHeT,
BJIZICTh NpHUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3
OJIHOM 3HAKOBOI CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 0000Imas
UH(OpPMAIIMIO M3 HECKOJIbKMX MCTOYHUKOB (DU3UYECKOTO COACpIKAHUS, B TOM YHCIIC
NyOJIMYHO  TIPEACTAaBISATH  PE3yNbTaThl  MPOCKTHOW WM  HCCIEIOBATENIBCKOI
JIeATENIbHOCTH, TIPU 3TOM IPAaMOTHO HCIIOJb30BAaTh U3Y4YCHHbBIN MOHITUIHBIA anmapar
Kypca (U3UKH, CONPOBOXKIATH BBICTYILUICHUE [TPE3CHTAIINCH;

IpU  BBINOJIHCHUU Y4YEOHBIX TPOCKTOB M HCCICIOBAaHMA (U3MUSCKHX MPOIIECCOB
pacnpesienatb 00s3aHHOCTH B TPYIIEC B COOTBETCTBHUU C IOCTABJICHHBIMU 3aJIa4aMH,
CICIUTh 3a BBINOJHCHHEM IUIAHA JCHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM  BKJIQJ B  JCATCIBHOCTh  TPYIIbI, BBICTPAHBATh
KOMMYHHKaTHBHOE B3aUMOJICHCTBHE, POSIBIISS TOTOBHOCTD pa3perars KOH(IUKTHI.

K xonmy oOyuenus B 9 kJjacce mpeiMeTHbIC pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh IOHATHS: CHUCTEMa OTCYE€Ta, MaTepUalbHas TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbpa-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAsl JHEPreTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHBHOE JIBU)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXalllMe U BBIHY)KJIEHHBIE KojeOaHusi), pe30HaHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CHEKTpa M3Iy4EHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3HUECKUE SBIICHUS B IPUPOJIE: MPUINBBI U OTJIUBBI, JABH)KEHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta Tell,
ONTHYECKHE  SBJICHUSA B  IpPUpPOJAE, OUOJOrMYecKoe  JelcTBHE  BUAMMOTIO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOPEHHE, MepEeMEIIEeHNe, NyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHLIUAJIbHAS SHEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIMAJIbHASI SHEPTUS CKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJHAas MEXaHWYeCKas HSHEeprus, MEepuoJ M YacToTa KoieOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, ITOKA3aTelb MPEIOMIICHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBl (PU3MYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIb,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, HNPUHIMII CYNEPHO3ULUU CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anmiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHUCEJI TMpU SJEPHBIX PpEaKUMsX, IOpU H3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpblE MOXXHO pPELIMTh MpPU HMOMOIIM (PU3HUECcKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACNIATH  IPOBEpseMOe
IPEIOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JieNlaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUN W (PU3UUYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIEOaHHA, MPSIMOJIMHEHHOE PacIIpOCTpaHEHHE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh YCTaHOBKY U3 H30BITOYHOTO HabOpa 000pyI0BaHMsl, OMUCHIBATH X0/ OIbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBaThH BHIOOP criocoba u3mepeHus (I3MEpUTETHLHOTO MPUO0Opa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojleOaHUd MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPaKEHUSI CBETAa OT yIjla MaJeHUs U
yIiia MperoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOuparh yCTaHOBKY, (DUKCHpOBAaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUI] U rpadUKOB, AeiaTh BBIBOJBI 10 pe3ybTaTaM
UCCJIEJIOBAHMUS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOXPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u



MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHMH MaTeMaTHYeCKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEPEHHUS, CIeAys MPEUIOKEHHON MHCTPYKLMH, BBIYUCIIATh 3HAYECHHE BEIMYMHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaTbl € Y4YE€TOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONMCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATUYUKHU [10JIOKEHUS,
paccTosSHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHUECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuibcoHa), wncnosib3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS H300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTrO
UCIIONIb30BaHUsl (DU3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH NIpU OOpalleHHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH Cpese;

OCYIIECTBIISITh TMOUCK uHbopManuu Qusuveckoro coaepkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOMCKOBBIA 3amMpoC, HAXOJUTh MYTH OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YU€OHBIX 33JaHU HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpMaIUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO IMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEI0BATENIBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHue pa3jaejioB H TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOJBHDIC pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubnuoreka HOK
1.1 Pu3HKa - HayKa O IpHpoIe 2 https://m.edsoo.ru/7f416194
bubnnoreka LHOK
12 DH3MICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka LHOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnea 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHHH BelleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' p = https://m.edsoo.ru/7f416194
29 JIBrokeHHe U B3aMMOJICHCTBHE  YaCTHUII 5 1 bubnuoteka HOK
' BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIlCCTBA 2 bubnmorexa HOK
' P = https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnuorexa LHOK
31 Mexanueckoe nsuienue 3 https://m.edso00.ru/7f416194
bubnnoreka IHOK
3.2 HMnepuus, Macca, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bubnuorexa LHOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

a1 Hasnenue. Ilepenaua naBieHusi TBEPIBIMU 3 bubanoreka HOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
Bbubnuorexa LHOK
4.2 Jlasere xukocTH S https://m.edso0.ru/7f416194
bubnuoreka LHOK
4.3 AmnmocepHoe raBieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE 7 3 bubnuoteka HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubnnoreka LHOK
>1 Pabora n momHocTS 3 1 https://m.edso0.ru/7f416194
bubnuoreka HOK
5.2 Hpocteie mexarusMb! > 1 https://m.edso0.ru/7f416194
bubnmmoreka HOK
53 Mexanuteckas sHeprius 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3znen 1. TenioBblie siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 Bubmuorexa HOK
' https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
12 Tenoshie nporiecc! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbBIE SIBJIEHUS
21 DJIEKTpUUYECKUE 3apsiibl. 3apsKEHHbIE Tela 7 1 bubnuoreka LHOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka LHOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubnuoreka HOK
2.3 MaruuThbIe AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 OeKTpOMarHuTHas MHIYKIMS 4 bubnmotexa OK
' p Ay https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYecKOe ABMKECHHUE U CIOCOOBI €ro 10 1 bubnmmoteka [HOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoreka LHOK
12 Bsanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJTHbI
bubnnoreka [HOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
2.2 MexaHuYecKHe BOJHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMarHuTHOE rnojue uooe 2 bubnnoreka HOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4. CBeToBbIe sIBJIEHMS
bubnmmoreka HOK
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubnuoTeka [HOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP 3 2 bubmmorexa LIOK

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



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

Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bubnuoreka LHOK
51 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41ada6
Bbubnuorexa [HOK
5.2 Crpoenue aTomHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBToperre u 0000IIEHNE COJEPIKAHUS 9 2 bubnuoreka LHOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIIACC
No KonuyecTBo yacoB Jlara DJIeKTpOHHbIe Hu(pOBbIE
u/n Tema ypoka Beero Konrpoabusie IIpakruueckue S oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypcbl
1 du3zuka — Hayka O MHpUpoJeE. 1
SBnenus npupobl
2 dusnyueckue sBICHUs 1
3 dusznueckue BEIMYMHBI W UX 1
U3MepeHue
VYpok-uccnenoanue  "M3mepenue
4 TEeMIIEPATypPhI npu moMomH | 4 1
AKHUJKOCTHOTO TepMOMETpa U
JaT4YNKa TEMIEpATyphl"
Metoapl  HAy4HOrO  IIO3HAHUS.
5) OHI/IC;[HI/Ie Q)Hz;qecxnx apreHut ¢ 1 bubmorexa LIOK
o https://m.edsoo.ru/ff09f72a
ITOMOUIBIO MOJIENEN
Ypok-uccienoBanue "ITpoBepka
TUTIOTE3BI: JAIBHOCTD moJiéra
6 11apuKa, nymieHHoro 1 1
TOPU30HTANIBHO, TeM OOoJblle, YeM
OoubliIe BHICOTA IycKa"
Crpoenne  BemectBa.  OIBITHI,
7 JIOIE)aSI)IBaIOHH/Ie " JIUCKPETHOE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BELIECTBA
8 JIBM>KeHME YacTHUIl BElecTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITBl 1O
9 HaOJIFO JEHUTO TEIUIOBOTO 1 1
paciipeHus ra30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1



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

OcobGenHOCTH arperaTHbIX
cocTOSHUM Boabl. O000LIEHUE 110

bubnuorexa LHOK

1 paszaeny «[TepBoHayanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUHU BEUIECTBA
MexaHu4eck BUJKEHHUE.
12 PaiHi)MepE;{Co: ) u HepalfHOMei)Hoee bubimotexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHEC
bubnnoreka LHOK
13 Cropocte. EuHnuIp! CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuusi.  Macca —  mepa bubnuoreka HOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
IInotHOCTH B TBA. Pacuer
16 M:J.I(?CLIOCI/I 06L:$ecTeia Hoace:o bubmorexa 1OK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopaTtopHas paborta
17 «Ornpenenenue IOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3a71a4 o TeMe bubnmmoreka HOK
"TInoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTepUCTHKA
19 B3aUMOJICHCTBUSA TeT. Cuna
ynpyroctd. 3akoH ['yka
JlaGopatopnas pabora «3y4yeHue
20 3aBUCHMOCTH pacTsOKEeHUS
(medopmarniun) MPY>KUHbI oT
MIPUIIOKEHHOMN CUIIBD)
21 [[“1BneHune TATOTEHUS. Cuna
TSKECTH
29 CBsA3p MEXKIY CHJIONM TSKECTH | bubanoreka HOK

Mmaccoii Tena. Bec Tema. Pemienue

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

3aza4 o reme "Cuia tsoxkect"”

Cuia TsKeCTH Ha APYyrux IJjiaHeTax.

23 dusznyeckue XapaKTEPUCTUKU bubmotexa HOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bubnuoreka LHOK
24 Mauepenue cna. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
Bbubnuorexa LHOK
25 Bec rena. Hesecomocte https://m.edsoo.ru/ff0al778
JIOKCHUE B CHII

26 ganpaBneHHHx Hoﬂofliloﬁ HpHMOI\/JIj bubnmorexa HOK
. https://m.edsoo.ru/ff0ala70

PaBHOzelcTBYIOIIAs CHIT

27 Pemienue 3amaq o TEME
"PaBHonelicTByrOIIAas cui”

28 Cuna tpenust u e€ Buabl. TpeHue B bubnuoreka HOK
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast paborta «M3yuenue

p | T B 10K

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOLIUXCS
MMOBEPXHOCTEI»

30 Pemienne 3amau Ha omnpexaeneHue
PaBHOJCHCTBYIOLIEH CUIIBI
Pemenne 3amau mo TtemaM: «Bec

31 tenay, «['padpuueckoe nzoOpaxenue bubnuoreka HOK
CHUII», «CHby, https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»

KonTtponpHast pabota 1o Temam:
«MexaHudeckoe JIBIDKCHUEC),
32 «Macca, miI0THOCTB», «Bec Tenay,
«["paduyeckoe M300paKEHHUE CHUI»,
«CHbi»
33 Hasnenne. CiocoObl YMEHBIICHUS U bubnuoreka LHOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIIUYUCHUA TaBJICHUS

https://m.edsoo.ru/ff0a20a6

| Mo rua Samcmeon Bieros oK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
B e e 1 et Bu6maorexs LOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans
B o rctermen o buGanorera LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau mo teme «/laBieHue bubnuoreka HOK
B )KHIKOCTH H rase. 3akon ITackas» https://m.edsoo.ru/ff0a2826
38 CooOmiaromuecs cocyabl Eubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa IOK
https://m.edsoo.ru/ff0a3136
40 MaHoMeTpBL. ITopuneBoi
YKUJKOCTHBIN HacoC
a1 ATMocdepa 3emiin U TPUYMHBI €€ bubnuoreka HOK
CYIIECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
42 Bec BO3/yXa. ATMmochepHoe bubnuoreka HOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCc(EepHOro bubnuoreka HOK
nasnenus. OnbIT Toppuuerm https://m.edsoo.ru/ff0a2da8
44 i:l;ﬁzgx: C(?;) BLICOTLIaf{I:;)Cg})e(?;?g; bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoun. AtmocdepHoe bubnuoreka HOK
JIABJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemienne 3amayu  mo Teme "
46
AtMocdepHoe naBieHue"
47 JleticTBue JKMIKOCTH W Tras3a Ha bubnmoreka LHOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

MOTPY>KEHHOE B HUX  Tejo.
ApxumenoBa cuia

Jlaboparopuast pabora
«Omnpenenenue BBITAJIKHUBAIOIICH

https://m.edsoo.ru/ff0a3276

bubnuoreka LHOK

48 CHJIBI, JICHCTBYIOLICH Ha  TeJo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTH)
JlaGopaTopHas pabota mo Teme
o | Scomomme o, Bismonsa 0K
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B KHUIKOCTh YacCTH
Tena»
bubnuoreka HOK

50 Hnaase Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopuast pabora
"KoHcTpynpoBaHue apeoMerpa WIH

ol KOHCTPYHpPOBaHUE JOJIKU U
ONpeAcIICHUE eé
Ipy30M0AbEMHOCTH"

Pemenne  3amay mo  Temawm:

50 «IlnaBanue CYyJIOB. bubnuoteka HOK
BosznyxoriaBanuey, «/laBmenune https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»

KoutponbHas pabora mno Teme
53 «JlaBleHue TBEPIBIX TeN,
JKUJIKOCTEH U Ta30B)
bubnnoreka IHOK
>4 Mexanuccias pabora https://m.edsoo.ru/ff0a3f82
bubnuorexa LHOK

o MoImHOCTE. EHHALE! MOIHOCTH https://m.eds00.ru/Ff0a3f82
Ypoxk-uccienoBaHue "Pacuért

56 MOIITHOCTH,  pa3BUBAaEMOH  Ipu

noabéMe 1o jectauie"



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

57

58

[IpocTeie MEXaHU3MBEI. Prryar.
PaBHOBecue cui Ha peiuare

Peruarm B TexHuKe, OBITY W
npupone. Jlaboparopnas pabota
«HccnenoBanue YCJIOBUU
pPaBHOBECHSI phlyara

0.5

bubnuoreka LHOK
https://m.edsoo.ru/ff0a478e

59

60

Pemrenue 3agay mo teme «YcCJIOBUA
paBHOBECHSI pbIYara

KoaddunmeHnT mose3Horo neicTBust
Mexanu3ma. JlaboparopHas pabota
«M3mepenne  KIIJI  HakiIIOHHOHN
TUTOCKOCTHY

0.5

bubnuoreka LHOK
https://m.edsoo.ru/ff0a48a6

61

62

Pemenne 3amau mo teme "Paborta,
mMotmtHocth, KIT/1"

Mexanndeckast SHEpTrHUsl.
Kunernueckass ¥ TOTEHIHAIbLHAS
SHEPTUs

bubnuoreka HOK
https://m.edsoo.ru/ff0a4c48

bubnuorexa LHOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHUs MEXaHMYECKON
SHEPrUu

YPpOK-3KCIIEpUMEHT o TeMe
"ODKCIEpUMEHTAIBHOE OIPENEICHHE
WU3MEHEHUS KMHETUYECKOU U
MIOTEHLIMAJIbHOW  DHEPrUM  IIpU
CKaThIBAaHMM Te€Ja 10 HaKIOHHOM
mockoctu"

bubnuorexa LHOK
https://m.edsoo.ru/ff0a4360

65

66

KonTtponpHast pabora mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

PezepBHbiit  ypok.  PabGora ¢
TEKCTaMH 10 TeMe "MexaHndyeckoe
nBIKeHne"

bubnuorexa LHOK
https://m.edsoo.ru/ff0a4ee6

67

PeszepBubiii  ypok.  Pabora ¢
TekcTaMu 10 TeMe 'JlaBieHwue

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0a4ffe



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

TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

PesepBubiii  ypok.  Pabora ¢

68 TekctaMu 1o Teme  "Pabora. 1
MoutHocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB IIO 68 12

[NPOT'PAMME




8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne Tema ypoka Kont I HAata o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L. oyopng pasoBareJ e
padoThI padoThI pecypcbl
OcHoBHbIE I10JIO’KEHUS
1 MOJIEKYJIAPHO-KMHETUYECKOI 1 bubnuoTeka HOK
TEOpHUU u ux OIIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
y | Mo g, e u | Bimorss 10
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOspsicHeHHE CBOWCTB  TBEPMAOTO,
KHUIKOTO u ra3o00pa3HoOro
4 COCTOSIHMI BellecTBAa Ha OCHOBe 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u  amopgHbie 1 bubnuoreka HOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue M  KaNWUISIPHOCTD. 1 bubnuoreka HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHue u cxatue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TemIieparypsl
8 CO CKOPOCTBIO TECIUIOBOTO JBMKEHUS 1
YaCTHI]
9 Buytpennsas osHeprus. CnocoOsl 1 bubnuoreka HOK
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
Bbubnuorexa LHOK
10 Braer Tenonepesat 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koudepennus "l[Ipaktuyeckoe 1 1 bubnuoreka [HOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

UCIIOJIb30BAHUE TEIUIOBBIX CBOWCTB
BEIIECTB W MAaTEpHUaJOB B IEJAX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

KomnuectBo Temnotel. VYaenpHas

bubnuoreka LHOK

12 TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
| S o Sammcs e
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuast pabora
14 "UccneqoBanue SIBJICHUS bubnuoreka LHOK
TEII000MEHa TIPU  CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstaeii BoAbI"
Pacyer  komuyecTBa  TEIIOTHI,
15 HEOOXOUMOTO  JUIsl  HAarpeBaHHS
Tela W BBIAEISIEMOTO UM IPHU
OXJIAXKICHUH
JlaGopaTopHas pabora
16 "OnpenencHue YACTBHOM bubmotexa HOK
" https://m.edsoo.ru/ff0a6bb0
TETIOEMKOCTHU BELIECTBA
17 DHeprus TOILJIMBA. VY nenpHas bubnuoreka HOK
TEIJIOTa CTOPaHHSI https://m.edsoo.ru/ff0a7b5a
18 Kngljffaeipfqecxni TegTBegiZiiiﬁz Eubmiorexa HOK
' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 ;{IS?I;E;ZZEEI?IZ yAeIbHOU Tegff:TT; Eubmiorexa HOK
) https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJa
20 [TapooOpa3zoBaHue W KOHJIEHCAIUS. bubnuoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. VnenpHas TEImIoTa EuGimotexa ITOK
21 napooOpazoBaHUsl W KOHJEHCALUU.

3aBUCHUMOCTh TEeMIEPaTyphl

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

KUIICHUS oT aTMochepHOro
JTABJICHUS
Brnaxxnocts Bozayxa. JlabopatopHas
paborta "Onpenenenne
OTHOCHUTEIIbHOU BIIA)KHOCTH
BO3ayXxa"

bubnuoreka LHOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenne 3amau Ha ompenencHUe
BJIAYXKHOCTH BO3/TyXa

[Mpunmunsl  pabOTBI  TEIUIOBBIX
nsurateneif.  IlapoBas  TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KIIg TETJIOBOTO JIBUTATEIIS.
TenoBble JABUTAaTeNIM M 3allUTa
OKpY>KarollEe cpeibl

3aKOH COXpaHEHUs U MpeBpalllCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka K KOHTPOJBHOM padoTe
nmo Tteme "TemnoBble SABJICHUS.
N3menenne arperatHbIX COCTOSIHHI
BenecTBa"

bubnuoTeka HOK
https://m.edsoo.ru/ff0a7c7c

bubnuorexa LHOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHast pabora mo Teme
"TeruioBble sABJIEHUSA. 3MmeHeHue
arperaTHbIX COCTOSIHMH BeriecTa"

bubnmmoreka HOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onektpuszanmuss  Ted. JBa poxa
AIEKTPUUCCKUX 3aPST0B
Ypoxk-uccienoBanue
"DOnekTpuzanus Tel HHAYKIHEH u
IIPU CONPUKOCHOBEHUH"
B3auMopeiicTBue 3apsyKEHHBIX Tedl.
3akoH Kynona

bubnuorexa LHOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE noJe.
HamnpskeHHOCTP  AJIEKTPHUYECKOTO

bubnmoreka LHOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nonst.  IlpuHmun  cynepnosunuun
BJIEKTPUYECKUX IMOJIEN

Hocutenu snexTpuyeckux 3apsjos.

33 OneMeHTapHbli  3apsna. CrTpoeHue
aToma

34 IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnmoreka HOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3amady Ha TpUMEHEHUE bubnuoreka LHOK
CBOMCTB JICKTPHUYECKHX 3apsiIOB https://m.edsoo.ru/ff0a90cc

o | Chcmmmene Tox v e i

: https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
37 JIefCTBUS SIEKTPUIECKOTO TOKA bubmotexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue "IleticTBue

38 AIEKTPUUYECKOTO noJis Ha 1
MIPOBOJTHUKY U TUDIIEKTPUKH"

39 DNEeKTpUYECKUi TOK B MeTaliax, bubnuoteka HOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas enb u eé
COCTaBHBIC YaCTH

| G, Tebesmrms b . —

" ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DneKTpuIecKoe HarnpsHKeHue.

42 BoasT™merp. JlaGoparopnas pabota 05 bubnuoteka HOK
"N3mepeHne M peryjaMpoBaHUe ' https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"

o | oo o oo 10

https://m.edsoo.ru/ff0aa738
BelIecTBa
44 JlaGopaTopHas paborta 1 bubnuoreka [HOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

45

46

47

"3aBUCUMOCTH 3JIEKTPUYECKOTO
COIIPOTHBIIEHUS IIPOBOJAHHUKA OT €ro
JUIMHBI, IUIOMIAId  TONEPEYHOTro
ceueHus u marepuana”

3aBUCUMOCTL CHWJIBI TOKa  OT
HanpspkeHus. 3akoH Owma s
ydacTKa [enu

Jlaboparopuast pabora
"HccnenoBanue 3aBHCUMOCTH CHITBI
TOKa, MIYIIEro Yepe3 Pe3HucTop, OT
CONPOTHBIICHUSI ~ pPE3UCTOpa  H
HaIpsDKEHUS Ha pe3nucTope”

IlocnemoBaTrenbHOE U napajjicJbHOC
COCAMHCHUA ITPOBOJHHUKOB

https://m.edsoo.ru/ff0aa738

bubnuorexa LHOK
https://m.edsoo.ru/ff0aad4a

bubnnoreka LHOK
https://m.edsoo.ru/ff0aa04e

48

49

50

51

52

JlaGopatopnas pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HaNpPsLKEHUN
npu 1ocJe10BaTeIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabota "IIpoBepka
npaBWja Ui CHJIBI TOKa TIPH
napaieIbHOM COEMHEHUU
pe3ucTopon"

Pemienne 3amay Ha mnOpUMEHEHHE

3aKOHa Owma JJI Pa3INIHOTO
COCIUHCHUSA IMTPOBOAHUKOB

Pabora u MOIIIHOCTD
ANEKTPUYECKOTO  TOKa. 3akoH
Jxoynsa-Jlenma

JlabopaTopHas pabora

"OnpeneneHre padOThl U MOITHOCTH
3JIEKTPUYECKOTO TOKa"

bubnmmoreka HOK
https://m.edsoo.ru/ff0aaa58

bubnmmoreka HOK
https://m.edsoo.ru/ff0aadle

bubnnoreka IHOK
https://m.edsoo.ru/ff0aaf8a

bubnuorexa LHOK
https://m.edsoo.ru/ff0ab124

bubnuorexa LHOK
https://m.edsoo.ru/ff0ab3e0

53

DJIEKTPUYECKHUE e u
noTpeOuTeNn ANIEKTPUYECKON

bubnmoreka LHOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHeprun B ObiTy.  KopoTkoe
3aMbIKaHUE

[ToaroroBka Kk KOHTPOJBHOUN padoTe
no TeMe "ODJIEKTPUYECKHUE 3apsibl.

54 3apsKeHHbBIC Tela u Hx bubmmorexa HOK
p o . https://m.edsoo.ru/ff0abd2c
B3aUMOIEUCTBU. [MocrossHHBIN
AIEKTPUYECKUNA TOK"
KonrponbHast pabora mno Teme
"DJIeKTpHUUECKUE 3apsabl.
55 3a ﬂ)KGI;){HbIe TeIa u b an Bubmuozexa HOK
P . . https://m.edsoo.ru/ff0abea8
B3aUMOJECUCTBUS. TTocTostuHbII
AIEKTPUIECKUI TOK"
56 ITocTosHHEbIE MAarHUTEL, ux
B3aUMOJECUCTBUE
57 Ypoxk-uccienoBanue "U3yuenue 1 bubnuoreka HOK
[MOJIEN TTOCTOSTHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarauTHoeE II0je
58 3eMiIM U €ro 3HadyeHue JUIS JKU3HU BubmzoTexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OnelIT Opcrega. MarHuTHOE IIONE
59 DIIEKT qucmio ToKa MaraurtHoe Bubmuorexa HOK
P https://m.edsoo.ru/ff0acld2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne »>IEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabora bubnuoreka HOK
60 " 8 0.5 )
N3ydyenne paeicTBUsT MarHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIS1 HA MPOBOJIHUK C TOKOM"
DNeKTPOABUTATEINb IIOCTOSIHHOTO
TOKA. Hcnonn3oBanue
SJIEKTPOABUTATEIIEH B TEXHUUYECKUX
Dol bubnuoTeka LHOK
61 yCTPOMCTBaX M HAa TPAHCIOPTE.

JlaGopaTopHas paborta
"KoHcTpynpoBaHue M  U3y4€HHUE
paboTHI AJIEKTpOoABUTATENS "

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OIEBITEI ®dapajes. 3akoH

62 ANEKTPOMArHUTHOM WHYKIIAH. 1
[IpaBuno Jlenna
DJIEKTPOreHepaTop. Croco0b1
MOJTy9CHUS ANEKTPUIECKON
63 SHEpPTHHM.  JJeKTpocTaHmuu  Ha 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTHH
[ToaroroBka K KOHTPOJBHOHN paboTe
64 mo Tteme "Onekrtpmueckme w1
MarHuTHbBIC ABJICHUS"
65 'ISS()JI:eTIfT();I:;{::KHepa(S(;ITa Ml:l(r)HI/ITTIiIlﬁz 1 bubamotexa IOK
" https://m.edsoo.ru/ffO0acb14
SIBJICHUSA
66 EeeljsTp:I\}/III}:Im Hprff)gl;de P"aT6:HTJ?OBHg 1 bubnmorexa HOK
" https://m.edsoo.ru/ffOacc5e
SIBJICHUS
P BHBIH K. Pabor
67 TeelisgaMI/I o }”]FI:;(I)VIC "HOEIZ6T(())$§{HLII§I 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0acdc6
INMEKTPUICCKUHN TOK
PesepBubiii  ypok. Pabora ¢
68 TEKCTaMH 10 TeMe "MarHuTHble 1
SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB IIO 68 145

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoauuyecTBO 4acoB

JJIeKTpOHHBbIEe N (pPOBHIE

Ne Tema ypoka Kont 1| HAata o0pa3oBaTeIbHbI
. Beero POJIbHBIE PAKTHYECKHE | L ovyopyg pasoBateJ e
padoThI padoThI pecypcbl

1 Mexannueckoe JIBUKCHUE. 1
MartepuanbHas TOUKa

5 Cucrema orcuyera. OTHOCUTEIBHOCTh 1 bubnuoreka [HOK
MEXaHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHomepHOE IPSIMOJIMHENHOE 1 bubnuoreka [HOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe MIPSAMOJIMHENHOE

4 nBwxeHue. CpefaHsiss 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonuHeliHOE pPaBHOYCKOPEHHOE 1 bubnuoreka [HOK
JIBIDKEHUE. Y CKOpEeHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb IPSMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO nBkeHus. 1
['paduk ckopoctu
JlaGopatopHas pabota

7 "OmnpezeneHne yCKOpeHUsl Tena Mnpu 1 1 bubnuoteka [HOK
PaBHOYCKOPEHHOM  JIBKEHUH  TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoOoguoe mnanenue Teil. ONBITEI 1
lamunes
PaBrOMepHOE JIBUKCHUE o

9 okpyxkHocTu. Ilepmon u wyacrtora 1 bubnuoreka I[HOK
obpamienus. JluneiHas W yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 L{eHTpOCTpEMUTEIIBHOE YCKOPEHUE 1

11 Ilepsbiii 3akoH HeroTOHa. Bektop 1 bubnuoreka I[HOK

CHIJIbI

https://m.edsoo.ru/ff0ag612



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

12 Bropoit 3aKOH Hprotona. bubnuoTeka [HOK
PaBHozelicTBYyOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3aKOH Herorona. bubnmoreka [HOK
Cynepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemienne 3agady Ha NOpUMEHEHHE bubanoreka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [HOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amau mo Teme «Cuna
YIIPYTOCTH
7 Onpercreme xcomoon B morexa LIOK
pel https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoreka [HOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mo Teme «Cuna bubnmoreka [HOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Ompereme  xoxbbumons BuSmoroks LIOK
pel " H https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIbKCHHUS
o | e s ek e Bumorers 10K
" yupyr ’ https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 rorenm. Veropemte enobomons Bubmoress oK
' p A https://m.edsoo.ru/ff0af044
HagcHUs
VYpok-koHpepennus "JBrkeHue Ten
23 BOKPYI TPaBUTAIMOHHOTO IIEHTpa
(Conneunas cuctema). ['anaktuku"
Pentenne 3amau no Tteme "Cuia EuGimotexa ITOK
24 TSXKECTU M 3aKOH  BCEMHUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHNYECCKas CKOpPOCTbh.

bubnuoreka LHOK

25 HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuaJbHOW TOYKHU.

26 AOCOIIOTHO TBEpPI0E TEJO. bubanoreka LHOK
PaBHOBecue  TBEpmoro Tenma ¢ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpaICHUSI

27 MowmenT cwibl. LienTp TsbkecTn

28 Pemenne 3amau mo teme "MoOMEHT bubnuoreka LHOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4

29 no tewe "Mexammacoroe amnenm Bubmorexa  LIOK

. " ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
0 Memmccce amkenme, bubmotera LIOK
N " ' https://m.edsoo.ru/ff0b06ec
BaumoneiictBue Ten
Wmnynsc Tena. MMmynasc  CHIIBL

31 3aKOH  COXpaHEHHS  HWMITYJIbCa. bubnuoteka [HOK
VYnpyroe " Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

30 Pemenne 3amau mo Teme '"3akoH bubnmoreka [HOK
COXpaHEHUs UMITyIbca" https://m.edsoo.ru/ff0b096¢

33 VYpok-koHdepenmuss  "PeakTuBHOE
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb ﬁggsjijl/ﬁéeﬁ,oo.ru /ffOb%)I;);i

35 PaGora cmiael  TSKECTH,  CHIIBI bubnmoreka HOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota

36 «Omnpenenenne padOTHl CUITBI TPEHHS
Ipy PaBHOMEPHOM JIBIDKEHUHU Teja
110 TOPU3OHTAIIBHOM MMOBEPXHOCTH

37 CBs13b SHEPTHUH u paboTHI.



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

HOTeHHI/IaHBHaﬂ OHEPIus

Kunernueckas sueprusa. Teopema o

bubnuoreka LHOK

38 KHHETUYECKOW SHEPIHU https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHUsl DJHEpruu B
MEXaHHUKE
40 JlaGopatopnast pabora «l3ydyeHue bubnuoTeka LHOK
3aKOHA COXPAHCHHS SHEPTUNY https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHoe JBMXKCHHE M €TO bubnmmoreka HOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
T 1 K HUSL.
42 Iiilgch;ELHile Kgﬁ:ngI/Iﬂ. Bubmuozexa HOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMatnueckuii ¥ IPYKUHHBIN
MasiTHUKU
y | Do o B 10K
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [TpeBparenue SHEPTUU npu
MEXaHHUYECKUX KOJICOAHUSIX
46 3;[8?[;1;;2?11::}1121?6 JacTOTHl U ngsggzz Eubmorexa HOK
N https://m.edsoo.ru/ffOblaec
KoJIeOaHUH MPY>KUHHOTO MAasITHUKAY
JlaGopatopHass pabota «IIpoBepka
47 HE3aBHCHMOCTH Teproja KojeOaHui bubnuoreka [HOK
rpy3a, MOJBEIIEHHOIO K HHUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 11\\4/166)();‘2{““‘{16(:2:1: BO?l?{HPﬁEOHSJfSI?ISIZB; bubmorexa HOK
' https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHBIC BOJTHBI
VYpok-koHpepennus "MexaHnueckue
49 BOJIHBI B TBEPJIOM Tene.

CelicMuuecKkue BOJIHEI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

51

52

3BYK. Pacnpoctpanenue u
OTpakKEHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBHCHUMOCTH BBICOTBI 3ByKa OT
4acTOThHI"

I'poMKOCTE 3Byka M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

54

55

Ypok-koHpepennus "YiabTpasByk u
UH(PA3BYK B IPUPOJIC U TEXHHUKE"

[ToaroroBka K KOHTPOJIBHOUN padoTe
no Tteme "3aKOHbl COXpPAaHEHHS.
Mexannyeckue KosebaHust ¥ BOJTHBI"

KonrponmsHas pabora 1o Teme
"3aKOHbI COXPaHEHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"

bubnuoreka [HOK
https://m.edsoo.ru/ff0b23ca

bubnuoreka [HOK
https://m.edsoo.ru/ff0b25f0

56
57

58

SHCKTpOMaFHI/ITHOC ITOJIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBOIICTBA 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepeHus "[lxana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanne >aE€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI1 CBA3U"

bubnuoreka LHOK
https://m.edsoo.ru/ffOb2abe

bubnuoreka HOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBanue "N3yuenue
CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIbHOTO TenedoHa"

bubnmoreka HOK
https://m.edsoo.ru/ff0b2c6c

60

61

Pemienne 3amau Ha omnpeaeneHue
YaCTOTHI u JIAHEI
3JIEKTPOMArHUTHON BOJTHBI

OJIEKTpOMarHuTHas MpPUPOJa CBETA.

CxkopocTb CBeTa. BonnoBeie
CBOIICTBA CBETA

bubnmmoreka HOK
https://m.edsoo.ru/ff0b31d0

62

Uctounuku cBeta. [IpsimonuHeitHoe

bubnmorexa LHOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpocTpaHeHHE CBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpaKeHUS CBeTa. 3epKaia.

https://m.edso0.ru/ff0b3658

63 Pemenne 3agady Ha mNpUMEHEHHE Enbmmorexa HOK
https://m.edsoo.ru/ff0b38c4

3aKOHA OTPAXKCHHSI CBETA

64 [Ipenomiienne CBETa. 3aKoH bubnmoreka [HOK
peJIOMIIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEHHEE OTpaXKCHHE

65 ceera. Mcnonp3oBaHWE — TOJHOTO bubnuoteka [HOK
BHYTPEHHETO OTpasKeHUs B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlabGopaTopHas pabora
"UccnenoBanue 3aBUCMMOCTH  yTJjia

66 NPEJIOMJICHUSI CBETOBOTO Jy4a OT
yria nmajeHus Ha rpaHuue "BO3IyX-
ctexino""
VYpok-koHpepeHuus
"Ucnonp3oBanue IIOJTHOTO

67 BHYTPEHHETO OTpaXKCHMUSL:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTHyeckas cuia JIMH3bI Eggi?lﬁ.eezzoo.ru /ffObIé‘OZi(

69 [TocTpoenue n3obpaskeHu B TMH3aX bubmorexa LIOK

https://m.edsoo.ru/ff0b444a

JlaGopatopHas pabota

20 "Onpenenenne (dboxycHOTO bubnuoteka [HOK
paccTossHUS W ONTHYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Vpok-koHnpepennus  "Onruueckue bubnuoteka [HOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'maz kak onTuyeckas CHCTEMa. bubnmorexa LHOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepeHus "JledekThl
3peHus. Kak coxpanuts 3peHue"
Paznoxenne 6e10ro cBeTa B CIIEKTP.

74 OnbIThI HrroToHa. Cnoxenue bubnuoreka HOK
CIIEKTPaJbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "ONbBITH MO

o | e Setos caee» ey Bicors oK

https://m.edsoo.ru/ff0cOe2a
opy  uX  HaOloJeHuu  depes
1IBETOBbIE QUILTPHI"
YPpOK-IpaKTUKYyM "BosiHOBBIE

76 CBOICTBA CBeTa: JCTICPCHS,
uHTepdepeHims u qudpaxus'

27 Oneitel Pesepdopna u mnanerapHas bubnuoteka [HOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 Iloctynater bopa. Mogens aroma
bopa

79 arowon Koamn  Taeienmie bumiotera 11K

: : https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 Ypok-TipakTUKyM "HaGmronenue bubnuoteka [HOK
CIEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHUJIBI bubmotexa HOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aTOMHOTIO sapa. bubnnoreka HOK
HyxkonHast Mozienb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE IIPEBPAILCHHUS. bubnuoreka [HOK
W3oTtonst https://m.edsoo.ru/ffOclal4

84 Pemenue 3a7a4 o TeMe: bubnuoreka [HOK

"PagnoakTuBHBIE TpEBpaICHUS "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

[Tepuon nmomypacnana

Ypok-koHpepeHus

bubnuoreka LHOK

n

86 PajHOAKTHBHEIE  W3NYHeHHA B https://m.eds00.ru/ff0c2126
pHUpoJIe, MEIULIMHE, TEXHUKE
Snepubie €aKLIMH. 3aKOHBI

87 C(?Xé)aHeHHH ’ 3:p;m0130r0 u bubsmorexa LOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET

88 OHeprusi CBS3M AaTOMHBIX  sJEp. bubnuoreka HOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amau mo teme "SnepHbie
peakun"

90 Peakuuu cuHtesa u naeneHus saep. bubnuoreka [HOK
HcTounuku sHeprun CoaHIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHIus "Anepnas

91 SHEPTEeTHKA. HevictBus
paJIMOaKTUBHBIX  W3NMy4YeHUN  Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTpOJBHON paboTe

92 o TemMe "DJIEKTPOMAarHuTHOE IIOJIE. bubnuoreka [HOK
DJIEKTPOMAarHUTHBIC BOJTHBL. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBNEHUS"

Kontponbaas pabora mo Teme

93 "DNeKTpOMarHuTHOE ToJIe.
DNEeKTpOMarHuTHBIE BOJIHBI.
KBanToBbie siBneHus"

[ToBTOpEeHME 00o011eHue.

94 Ha60p§TOpHI’>Ie paboTsl 1O IIllcypcy bubmmorexa LOK
" N " https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
IToBTOpEHN Hue. Pemenu

95 p;CIIe(;II){ilx e;l Ol?;)felléfBeHeHH; 32;{32 Bubmuorexa HOK

i " https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MpoUEeCcChl
96 [ToBTOpenue, o606menue. Pemenue bubnmoreka I[HOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

paCdCTHbIX MW Ka4Y€CTBCHHBLIX 3aJad

https://m.edsoo.ru/ff0c2a22

o TemMe "KITQ TEIUIOBBIX
nsurareaen"
5 pacacmn 1 sasecrsenmu satae 1 Bufmiorerca LOK
P ; . https://m.edso0.ru/ff0c2b30
o Teme "KIIJ anexTpoycraHoBOK
98 gggzggjggg;ﬂe pa60T5106r?06mlf}Ir{pHci; 1 1 bubmmorexa HOK
i a https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJICHUS
o | momopems soodueme P | oo 110K
i https://m.edsoo.ru/ffOc2d6a
COXPaHCHHUS B MEXAHHUKE
100 revcromn o reve Korcoums 0 1 buGanorera LOK
" https://m.edsoo.ru/ffO0c2e82
BOJTHBI
II . P
01 rexerom o teve "Cacromme 1 Bubmoresa _IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, o6oOmenue. Pabora c
102 TekctamMu 10 Teme "KBaHTOBas u 1
anepHas pusuka"
OBIIEE KOJIMYECTBO YACOB 11O 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044










