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IlosicHuTeILHAS 3aMUCKA

Paboyas mporpamma yueOHoro npenmera "®dusnka" coctaBieHa Ha OCHOBE:

1. ®enepanbuoro 3akona PO «O6 obpazoBanuu B PO» ot 29.12.12. 1. Ne 273-D3

2. @enepa’bHOTO TOCYJAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHus (YTBEpXkICH MpHKa3oM MUHHCTEPCTBA 00pa3oBaHus U HayKu Poccuiickoii
Oenepaunu ot «17» npekabps 2010 r. Nel897), (B pen. mpuka3oB MuHucTepcTBa
oOpazoBanus u Hayku PO o1 29.12.2014 N 1644 u ot 31.12.2015 r. Ne 1577);

3. TlpumepHOli OCHOBHOU 00pazoBaTEIbHON MPOTPaMMbI OCHOBHOTO O0IIero oOpa3oBaHUS,
0JI00peHHOM penieHreM (eiepaaTbHOTO YIeOHO-METOANIECKOT0 00BEIMHEHUS 10 00IIeMYy
obpazoBanuio (mporokos ot 8 ampens 2015 . Ne 1/15),

4. OcHOBHOU 00pa30BaTeNBHON MpOrpaMMbl OCHOBHOTO o00miero o6pazoBanus MKOY
«SIpxoBckas COLLy;

5. Tonoxenus MKOY «fpkoBckas COUI» «O pabodeit nporpamme y4eOHOTO MpeaMeTa,
y4eOHOTO Kypca, Kypca BHEYPOUHOU JeITEITbHOCTI Y,

6. ®denmepanbHOrO TepevyHS YyYEOHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAHUIO B

00pa3oBaTeIbHOM YYPEXKICHUH, PEATH3YIONINX 00pa3oBaTeNbHBIE MPOTPaMMBI OOIIIEro

00pa3oBaHus U UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIHIO.

ABTOPCKHMX IPOrPaMM OCHOBHOTO OOIIIEr0, CpeIHEro 0011ero 06pazoBaHus Mo (pusmke.

Yueonuk: A.B.Ileppiukun. @usuka. 7 knace. «/podar», M., 2017.

Yueonuk: A.B.Ileppiukun. @usuka. 8 xnace. «/poda», M., 2018.

10. Yueonuk: Ilepemukun A. B., EM.I'yrauk. ®usuka. 9 kmacc. «/poda», M., 2019
PaGouas mporpamma peanusyercs Ha BECh YPOBEHb OCHOBHOT'O OOIIIero 00pa3oBaHusl.
OcBoenune ydyeOHOro mpenmera «@PuU3uKa» HANPABICHO Ha pa3BUTHE Yy OOydaromuxcs

IPEJCTAaBICHUNA O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHUS U JBMKEHMsS MaTepuu, Ha

OCBOEHHE 00yUarOIUMUCS OOIUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOJHBIX SBICHUN, CO3JaHHE

ycinoBuM  uid (QOPMHPOBAaHUS ~ HMHTEJUIEKTYaJlbHBIX,  TBOPUYECKHX,  IPaKJaHCKHX,

KOMMYHHUKAIMOHHBIX, HHPOPMALMOHHBIX KoMmmeTeHIHH. OOyJaronuecs OBIAJCIOT HAyYHBIMHU

METOJaMM pEIIEHUs] Ppa3IM4YHBIX TEOPETHMUECKUX W MPAKTUYECKUX 337ad, YMEHHUAMHU

(bopMynupoBaTh TMIOTE3bl, KOHCTPYHPOBATh, IMPOBOJAUTH HKCIEPUMEHTHI, OLIEHUBATh U

aHAJIM3UPOBATh MOJYYEHHBIE PE3YNIbTAThl, CONOCTABIIATh UX C 0OBEKTUBHBIMU PEANHUAMH JKU3HU.

VYuebublil npeamer «Pusnka» crocodbcTByeT (GOPMUPOBAHUIO Y O0yJArOIUXC YMEHUMN
0e30I1aCHO UCIOJIB30BaTh JIabOpaTOpHOE O000pPYNOBaHHE, IMPOBOAUTH E€CTECTBEHHO-HAy4HbIE
UCCIIEIOBAaHUS. U HKCIIEPUMEHTHI, aHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaTbl, MPEICTABIATH U
Hay4YHO apryMEHTUPOBATh [10JIy4YEHHbIE BHIBOJIBL.

Nzyuenune npenmera «®Pusuka» B yactu (OPMHUPOBAHUSA y OOYUaAIOLIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHMS OOLICHAYYHBIX METO/A0B (HAOJIOJEHHE, W3MEPEHUE, SKCIIEPUMEHT,
MO/IEIUPOBAHNUE), OCBOCHUS IMPAKTUYECKOIO MPUMEHEHUS HAayYHBIX 3HAHUM (PU3MKH B JKU3HU
OCHOBaHO Ha MEXIPEIAMETHBIX CBA3SIX ¢ npeameramu: «Maremaruka», «MHpopmarukay,
«XuMus», «buonorus»,  «leorpadusy, «OKOJIOTHS», «OcHOBBI  0€3011aCHOCTH
KHU3HeesTenbHOCTHY, «ctopusy, «Jluteparypa» u ap.

© N

Henn u 3aga4n n3yvenus: yaeOHoro npeagmera «Pusuka»

eaun n3yyenusi GU3NKH B OCHOBHOM LIKOJIE CleAyOIIHe:
* YCBOGHUE yYaIIUMHCS CMBbICTIAa OCHOBHBIX HAYYHBIX MOHATHI U 3aKOHOB (DU3MKH, B3aUMOCBSI3H
MEXAY HUMU;
* (opMupoBaHUE CHCTEMBI HayYHBIX 3HAHHUNA O TMPUPOJE, €¢ (DyHIaMEHTATbHBIX 3aKOHAX s
MIOCTPOCHHUS TIPEACTABIEHUS O (PU3MUECKON KapTHHE MUPA,
* cUCcTEeMaTHU3allus 3HAaHUH 0 MHOTOOOPa3uu OOBEKTOB U SIBICHUN MPUPOIBI, O 3aKOHOMEPHOCTSIX
MPOLIECCOB U O 3aKOHaX (PU3UKK ISl OCO3HAHHS BO3MOKHOCTH Pa3yMHOTO HCIOJb30BAHUS
JOCTUMKEHUM HAYKU B JAJIBHENIIEM Pa3BUTUM LIUBUIIM3ALINH;



* (opmupoBaHue yOEXKJICHHOCTM B IO3HABAEMOCTH OKPYXKAIOLIErO0 MHUpPAa U JOCTOBEPHOCTU
Hay4YHBIX METOJIOB €TO U3Y4EHUS;

* OpraHu3alys HKOJIOTMYECKOT0 MBIIIEHUS U LIEHHOCTHOI'O OTHOIIEHHUS K IIPUPOJIE;

* pa3BHTHE IMO3HABATEIBHBIX MHTEPECOB M TBOPYECKHX CHOCOOHOCTEH ydYalIuxcs, a TaKxKe
MHTEpeca K PaCUIMPEHHIO U yriIyOIeHn o GU3NIECKUX 3HAHUH.

JlocTH:KeHHe ITHX LeJiell 00ecreYuBaeTcsl pelieHHeM CIeyI0IHUX 3a1a4:
* [I03HAKOMHUTD Y4YalIUXCS C METOJ0M HAy4HOI'O IMO3HAHUS U METO/IaMU UCCIIEJOBaHUSI 0ObEKTOB
U SIBJICHUU IIPUPOJIBI;
* (QopMHpOBaTH y y4alIUXCS 3HAHUA O MEXaHMYECKHX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX M
KBAHTOBBIX SIBJICHUAX. PU3NYECKUX BEIMUNHAX, XapaKTEPU3YIOIIUX 3TU ABJICHUS;
* (popMupoBaTh y yyaliuxcsi yMEHUN HAOMI0JaTh MPUPOJHBIEC SBJIEHHUS U BBINOJHATH OIBITHI,
na0opaTopHble  Pab0OTBl U ADKCIEPUMEHTAIbHBIE  MCCIEJOBAaHUS C  HCIIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;
* CII0COOCTBOBATh OBJIAICHUIO YUALIUMUCS TAKUMH OOIIEHayYHBIMH MOHATUSAMH, KaK IPUPOIHOE
SIBJICHUE, SMIIMPUYECKU YCTAHOBJIEHHBIN (akT, mpolieMa, TUroTe3a, TEOPEeTHUYECKUH BBIBO/,
pe3yJbTaT 3KCIEPUMEHTAIBHON IPOBEPKHU;
* (QopMmMupoBaTh NOHHMMAHHE YYAIIUMHCS OTIMYMN HAyYHBIX JAHHBIX OT HENPOBEPEHHOM
nH(popMallUY, LEHHOCTH HayKH [UIs YIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEN YeOBEKa.

I{leHHOCTHBIE OPUEHTHPBI COAEPKAHUS Y4eOHOIr0 NpeaMeTa

[leHHOCTHBIE OPUEHTHUPHI COJIEpPKaHUs Kypca GU3UKU B OCHOBHOM HIKOJIE OTPEEIIAIOTCS
cneun(ukoil (pu3nkn Kak Hayku. [IOHATHE «IIEHHOCTH» BKJIHOYAeT €AMHCTBO OOBEKTHBHOIO U
CyOBEKTUBHOIO, MO3TOMY B KaueCTBE IIEHHOCTHBIX OPHUEHTUPOB (PU3MYECKOrO OOpa30BaHUS
BBICTYNAlOT OOBEKTHI, M3ydaeMmble B Kypce (U3MKH, K KOTOPBIM Yy ydamuxcs (popmupyercs
LIEHHOCTHOE OTHOWeHHue. [Ipu 3TOM Benylyro poib WIparoT MO3HABATENbHBIE IEHHOCTH. Tak
KaK JIaHHBIA y4eOHBIN MpeaMeT BXOAUT B IPYIIy INPEAMETOB MO3HABATEIBHOTO IIUKIIA, IJIaBHAs
L[eJ1b KOTOPBIX 3aKJIF0YAETCS B U3Y4YEHUH IIPUPOIBL.

OcCHOBY IO3HABaTENbHBIX LICHHOCTEH COCTABIAIOT HAy4YHBIE 3HAHUSA, HAy4YHbIE METOIbI
[IO3HAHUSA, a LIEHHOCTHas OpHUeHTauus, (QopMupyeMas y YydallMxcs B IPOLIECCe H3Yy4EHUs
(bu3uKy, NposABIAETCA:

* B IPU3HAHNU LICHHOCTH HAYYHOI'O 3HAHUs, €r0 MPAaKTUYECKOU 3HAYNMOCTH, JOCTOBEPHOCTH;

* B OCO3HAaHUM LIEHHOCTH (PU3UYECKUX METO/I0B MCCIICI0BAHUS )KUBOU U HEXUBOW IIPUPOIBI;

* B [IOHUMAaHUU CJIOKHOCTU M IPOTUBOPEYMBOCTH CaMOr0 IpoLecca MO3HAHUSA KaK M3BEYHOI'O
ctpemienus k Mcrune.

B kauecTBe OOBEKTOB LIEHHOCTH TpyAa MU ObITa BBICTYNAIOT TBOpYECKas CO3MJATEIbHAs
NeATeNbHOCTb, 370POBbIM 00pa3 *KU3HU, a EHHOCTHAs! OPUEHTALUs COJepKaHUs Kypca GU3UKU
MOJKET pacCMaTpUBATHCS Kak (OPMHUPOBAHUE!

* YBQXXUTEJIBHOIO OTHOLLIEHUS K CO3UIATENbHON, TBOPUECKON JESITEIBHOCTH;

* TOHUMaHUsA HeoO0XOAUMOCTU 3((EKTUBHOIO U O€30MACHOTO MCIOIb30BAaHUSA Pa3IMUHBIX
TEXHUYECKUX YCTPOMCTB;

* TOTpeOHOCTH B 0€3yCIOBHOM BBINOJHEHUH MpaBuil 0€30IMacCHOTO HCIOJIb30BAaHUS BEIIECTB B
[IOBCEIHEBHOM KU3HH,

* CO3HATEJIBHOTO BBIOOPA Oyayleil npodeccuoHanbHOM NesITeIbHOCTH.

Kypc ¢usukn o6nagaer BO3MOXHOCTAMHU s (OPMHUPOBAHMS KOMMYHHKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIOT IMpOIecC OOIEHHs, TpaMOTHAs pedb, a LIEHHOCTHAs
OpMEHTALIMS HAIPABJICHA HA BOCIIUTAHUE Y YUaIlUXCS:

* IPaBUIILHOT'O UCIIOJIb30BaHMS (PU3MYECKON TEPMUHOJIOTUN U CUMBOJIMKH;
* MOTPEOHOCTH BECTHU JAUAJIOT, BHICITYIIMBATh MHEHUE OTIMIOHEHTA, y4aCTBOBATh B JUCKYCCHUU;
* CIOCOOHOCTHU OTKPBITO BBIPAXXKaTh M apPTyMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHMU.



Onucanue mecra yueOHoro npeamera ""@usuka’ B yueOHOM miiaHe
YueOuprii npeamer «Dusmka» oTHocHTCs K oOs3atenbHod wactu OOII, Bxoaut B
npeaMmeTHyo obnacte «EctecTBeHHO-HayuHble npeaMers». [lo yuebnomy mmany MKOY
«proBckas COILL» Ha nzyuenune yde6HOro npeamera «dusnka» Ha BeChb YPOBEHb OOYyUCHHS
orBoautcs 208 4acos.

Kimacc KomnaectBo yacoB B | KonnuecTBo Henens | KommdaecTBo
HEJICIIIO YPOKOB B TOJ
7 2 35 70
8 2 35 70
9 2 34 68
Bcero 208*

* C 1enplo BBITIOJHEHUS y4eOHOTO IJ1aHa (B TIEPUO] KapaHTHHA TI0 3a00JIEBAEMOCTH TPUIIIIOM,
OPBUM u apyrumMu HMHQEKIHMOHHBIMH 3a00JI€BaHUSIMHU, B TEPHOJI YPE3BBIYANHBIX CHUTYallHil,
HeOJIaronpusTHBIX MOrOHBIX YCI0BHIT) 0Opa3oBaTenbHblil nporiecc MKOY «Spkosckas COLL»
o y4eOHOMY MpEeAMETY OCYIIECTBISETCS C HCIOJIb30BAHUEM JTUCTAHLIMOHHBIX TEXHOJOTHH,
AIIEKTPOHHBIX THEBHUKOB, COLIMAIBHBIX CETEN U APYruxX GOopM.

Oo0masi xapakrepucTuka yuyeoHoro npeamera "®duszuka'

[TocTpoeHne TOTHYECKH CBA3aHHOTO Kypca OMUPATIOCH Ha CIIEIYIOIINE UACH U TI0IXO/IbI:
— VYcuneHue poiM TEOPETHUYECKUX 3HAHUM C MaKCHMaJIbHO BO3MOXKHBIM CHHKEHHEM Beca
MaTeMaTHYEeCKMUX COOTHOIICHHM, IMOJYac yCBauBaromuics ¢GopManbHO. Tak, B 4MCIE TEPBBIX
TeM Kypca ¢u3uMKH 7-ro Kiacca uAyT TeMbl «MexaHndyeckoe ABwkeHHe. CHIIBI B IIPUPOJIEN,
«Oueprus, Pabora, MomniHOCTh». ITO MO3BOJIAECT YYCHHKAM YK€ Ha TMEPBOHAYAIBHOM JTare
M3y4yeHUs (UMK OCBAaMBaTh U CHJIOBBIE, U DHEpreTuyeckue noHatus. B kypce gusuku §-ro
KJlacCca W3YYEHHUIO TEIUIOBbIX JIBUTaTesied MpeAllecTBYeT PpPacCMOTpPEHHUE IEepBOro 3aKoHa
TEPMOJIMHAMHUKHU, a B Kypce ¢u3uku 9-ro kiacca teMa «CBETOBbIE SBICHUS» HAUMHAETCS C
aHaJlM3a DSJEKTPOMArHUTHON MHpHUponbl cBeTa. Vcrosb3oBaHME TEOPETUYECKUX 3HAHUMA IS
o0bsicHeHUs1 (U3NYECKUX SBJICHHUI IMOBBIIIAET pa3BUBAIOIee 3Haue€HUE Kypca (PU3MKH, Belb
UIKOJIBHUKH TPUYYaAIOTCS HAXOJUTh NPUYUHBI SBJICHUN, YTO TpeOyeT CYIIEeCTBEHHO OoJbllen
MBICIIUTEIHbHON aKTUBHOCTH, YEM 3allOMUHAHUE (PaKTHUECKOTO MaTepuaa.
— I'enepanuzanus yueOHOro MaTepuasa Ha OCHOBE BEAYIINX UACH, MPUHIUIIOB (PU3UKH.
3ajayaM reHepanu3aliy CIYKUT IIHPOKOE UCIOJIb30BaHHuE 00OOIICHHBIX IJIAHOB MOCTPOCHHUS
OTBETOB M O3HAKOMJICHHE YYaIlIUXCA C OCOOEHHOCTSMH PA3JIMYHBIX MBICIUTENBHBIX OTNEpaluii
(aHanu3, CUHTE3, CpaBHEHHUE, 0000IIeHNE, KiTacCu(UKaIUs, CHCTeMaTH3aIus ).
— VYcwieHHe NpakTUYECKOW HaNpaBICHHOCTH U MOJUTEXHU3MA Kypca. C uensio
MpPEeIOTBPAIlIEHUS] «MeJOoJIpamMbl» B TMpenoAaBaHud (Qu3MKd, (OPMUPOBAHUS U PA3BUTHUS
M03HABATEIHHOTO UHTEpECa, YUalIXCsl K MpeIMeTy MpernoiaBanue GU3uku BenETCs ¢ NIMPOKUM
MPUBJICYEHUEM  JEMOHCTPAIIMOHHOTO  SKCIEPHUMEHTa, BKJIIOYAOIIETO U TPUMEPHI
MPAKTUYECKOTO TPUMEHEHUS (PU3NYECKUX SIBICHUNA M 3aKOHOB. YUYEHUKAMHU BBITIOJHSAETCS
3HAYUTENBHOE YUCIO (PPOHTANBHBIX IKCIEPUMEHTOB M JTaOOpaTOpHBIX paboOT, B TOM 4YHCIE U
CBSA3aHHBIX C M3y4yeHHEM TexXHHYeckux mnpubopoB. Ilpeamaraercs pemieHue 3aaady C
TEXHUYECKUMHU JaHHBIMU, MPOBEJCHHE CAMOCTOATEIbHBIX HAOMIOACHUN Yy4YallUMHCS TpU
BBIIIOJTHEHUM HMMH JOMAIIHETO 3aJaHMsi, OpraHu3alisi BHEKJIACCHOTO YTEHMsS JOCTYINHOM
HAYyYHO-TIOMYJISIPHOM JTUTEPATYpPhl, MOUCKU (PU3UKO-TEXHUUYECKON HHPOPMAIIHH.
B kadectBe Beaylleld METOOUKM TMpU pealu3allMM JaHHOW MpOrpaMMbl PEKOMEH]YeTCs
WCIOJIb30BaHME TMPOOJIEMHOr0 oOy4eHHs. ITO CIOCOOCTBYET CO3JIAHUIO TMOJIOKUTEIHHON
MOTHBAIIUH ¥ HHTEPECA K U3YUEHUIO MpeAMEeTa, akTUBU3UpYeT oOyueHue. CoBMECTHOE pellleHre
mpoOieMbl pa3BUBaeT KOMMYHUKA0EIbHOCTh, YMEHHE paboTaTh B KOJJICKTHUBE, pEIlIaTh
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HCTPAAUIMOHHBIC 3ada4du, HUCIOJIb3yA HpHOGpeTeHHBIe MNPECAMCTHBIC, HWHTCIIICKTYAJIbHBIC H
OGH.IPIC 3HAaHUA, YMCHUS U HABBIKH.

YMK, ncnoab3yembliii A5 peanuzanuu Padodeii nporpaMmmsl

YdebHo-MeToanYecKoe obecreueHne 00pa3oBaTeabHON IS TEILHOCTH
TuxonoBa E.H. coctr. PabGoune nporpammbl. ®usuka. 7-9 kmaccel: y4yeOHO-METOIUYECKOE
nocoOue.
«Pu3uka 7-9 xmaccer», aBropel E.M. I'yrHuk,A.B. IlepbimikuH, onmyOJIuKOBaHHON B COOpHUKE:
«[Iporpammsl 111 0011€00pa3oBaTeNbHBIX YupexaeHu. Pu3nka. ACTpOHOMHUA. cOCTaBUTENH B.
A. KoposuH, B.A. Opinos.
®usuka.7 ki.:yueb.171s oOeodpaszosar.yupexaennit/A.B.Ileppikun
®usnka.8 Ki.:yued. 11 odeodpazoBar.yupexaennit/ A.B.Ilepoimkun
®dusnka.9 ki.:yaed. s odueodpazonar.yupexaenuit/A.B. Ilepeimkun ,E.M.I'yTHHK

Co6opHuk 3anay no ¢uzuke 7-9 A.B.IlepblukuH.
KonTponsnsie TecTsl no ¢pusuke 7- 9 A.E. Mapon .

MarepuanbHO-TeXHIUYECKOe obecrieueHre 00pa3oBaTeIbHON ACATEINbHOCTH

1. KowmmbroTep.
2. Memuanpoekrop.
3. Dxkpas.
4. Tlpunrep.
1.Il1anupyemMsble pe3y/ibTaThl
K nnanupyembIM  pe3ynbTaTaM — OCBOCHMS npeamera  «DuU3UKa»  OTHOCATCS

KOMIIETEHTHOCTH, OCHOBAaHHbIE Ha JIMYHOCTHBIX, PETYASTUBHBIX, KOMMYHUKAaTHUBHBIX,
M03HABATEIbHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUSIX.

JIMYHOCTHBIMH pe3yJbTaTaMu 00yueHus PU3uKe B OCHOBHOU IITKOJIE SIBIISTIOTCS:

* chOpMHPOBAHHOCTh IIO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYaIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH yJaImxcs;

* yOSXJICHHOCTh B BO3MOXKHOCTH TIO3HAHWUSI TPUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
KCTOJIb30BAHUS JOCTHKEHUM HAyKH M TE€XHOJIOTMH JJIsl NaJIbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
o01IecTBa, yBaKCHHE K TBOpIAM HAyKHM W TEXHHKH, OTHOIIEHHWE K (PU3MKE KaK JIJIEMEHTY
00111eYeI0BEYECKOU KYJIbTYPHI;

* CaMOCTOATEIHHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUN;

* TOTOBHOCTh K BBIOOPY KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpPECaMU U
BO3MOJKHOCTSIMH;

e MOTHBalMs O0Opa3oBaTENbHON JEATEILHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MOAX0/a;

* QopmMupoBaHHE IEHHOCTHBIX OTHOMIICHUW IPYr K JAPYrYy, YUUTENI0, aBTOpaM OTKPBITHHA H
M300peTeHuil, pe3yabTaTaM 00ydeHHs.

MeTanpeaMeTHBIMH pe3yabTaTaMu 00ydeHHs (U3UKE B OCHOBHOM IIIKOJIE SBIISIOTCS:

* OBJIaJICHHME HaBBIKAMH CaMOCTOSITEILHOTO TPUOOPETEHUS HOBBIX 3HAHUW, OpraHHU3aIUH
y4eOHOM JesITeNbHOCTH, TOCTAHOBKU II€Nel, TMJIAaHUPOBAHUSA, CAMOKOHTPOJIS H OIICHKHU
pe3yJIbTaTOB CBOEM JEATEIBHOCTH, YMEHMSAM IPEABUIAECTH BO3MOXHBIE pE3YyJbTaThl CBOMX
JIeHCTBUIA;

* TOHMMaHUE Pa3INYuid MEXKIYy HMCXOTHBIMH (akTaMH W TUNOTE3aMH s UX OOBSCHEHUS,
TEOPETUUYECKUMU MOJCIISIMU U

peaIbHBIMU OOBEKTaMH, OBIAJICHHE YHUBEPCAIbHBIMU Y4€OHBIMU ACUCTBUSIMH Ha MpPUMEpPax
TUNOTEe3 1 OOBSICHEHUSI U3BECTHBIX (PAKTOB U IKCIIEPUMEHTAIBHON MPOBEPKU BBIJIBUTAEMBIX
TUNOTE3, pa3pabOTKU TEOPETUUECKUX MOJETIEH MPOIIECCOB WIIH SBIICHUI;



* (opMupoBaHHE YMEHHUI BOCIIPHHUMATh, NIepepadbaThIBaTh M MPEIbIBIATH HHPOPMALIHUIO B
CIIOBECHOHM, 0Opa3HOi, CHUMBOJHMYECKOM QopMax, aHaIM3UpOBaTb U MepepadaThIBaTh
MOJIyYCHHYIO MH(OPMALIIO B COOTBETCTBHHU C MOCTABJICHHBIMH 33/1a4aMU, BBIJCISATH OCHOBHOE
COJiepKaHue TPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl HA IOCTABJICHHBIE BOMPOCHI U
u3JaraTh ero;

* IpuOOpETEeHUE OIbITa CAMOCTOSITEIBHOTO IOWCKA, aHaimu3a M OTOOpa MH(OpPMAIUU C
WCTIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHMKOB M HOBBIX HWH(POPMALMOHHBIX TEXHOJIOTUH IS
peleHus mo3HaBaTeIbHbBIX 3a7ay;

* pa3BUTHE MOHOJOTHYECKOH M AMAJIOTMYECKOW PEYH, YMEHHS BBIpaKaTb CBOM MBICIU U
CIOCOOHOCTH BBICIYIIMBATh COOECETHMKA, MOHUMATh €r0 TOYKY 3PEHUs, MPH3HABATh IPABO
JPYroro 4elioBeKa Ha MHOE MHEHUE,

* OCBOEHHE MPUEMOB JICWCTBUI B HECTAHAAPTHBIX CUTYAIUSIX, OBJIAJICHUE IBPUCTHICCKUMHU
METO/IaMHU peLlIeHus pooeMm;

* (opMupoBaHHEe yMEHHI padOTaTh B TPYIIE C BBIMOJHEHHEM PA3JIMYHBIX COIHAIBHBIX
POJIEH, MPECTaBIATh U OTCTAWBATh CBOM B3IJISABI M YOSKICHHS, BECTH TUCKYCCHIO.

OO0muMH NpeIMeTHBIMH Pe3yJIbTATaMH 00ydeHUs (PU3UKE B OCHOBHOM IIIKOJIE SBIISIFOTCS:

* 3HaHUS O MPHUPOJIE BAKHEUIINX QU3NIECKUX SBICHUNA OKPYKAIOMIETO MUPA U TIOHUMaHUE
CMBICITa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YYCHHBIX SIBJICHUMH;

* yYMEHUS TMOJIb30BAThCS METOJIAMH HAYYHOTO MCCIICIOBAHUS SBICHUN TPUPOIBI, TIPOBOJINUTH
HAOJIO/IEHUS, TUTAHUPOBATh W  BBITMIOJNHATH OKCIIEPHUMEHTHI, 00padaTbiBaTh pPe3yJabTATHI
W3MEPEHUH, MPECTABIATh PE3YIIbTAThl U3MEPEHUI C MOMOIIBIO TaOmuI, rpadgukoB u Gopmy,
oOHapyXMBaTh 3aBHCUMOCTH MEXIy (U3NYECKUMH BEIMYUHAMHU, OOBSCHITH MOJyYCHHBIC
pe3ybTaThI U AeaTh BBIBOIBI, OIICHUBAThH TPAHHUIIBI IOTPEITHOCTEH pPe3yabTaTOB NU3MEPEHHIA,

* YMEHHS NMPUMEHSITH TEOPETHUECKHUE 3HAHUS 10 (U3HKE HA MPAKTUKE, pemaTh Gpu3ndeckue
3a7a4M Ha IPUMEHEHHE NOJTy4CHHBIX 3HAHUI;

* YMEHHS ¥ HAaBBIKW IPUMEHSATDH MOJTYYCHHBIC 3HAHUS U OOBSICHEHUS IPUHIUIIOB ACHCTBHS
BOKHEHIINX TEXHWYECKUX YCTPOWCTB, PEIICHHS NMPAKTUYECKUX 3a7ad MOBCEAHEBHON KH3HU,
obecrieueHnss 0€30MaCHOCTH CBOEH JKU3HM, PAMOHANBHOTO IPHUPOJONOIB30BAHUS M OXPaHBI
OKpYKarollenl Cpelibl;

* ¢dopmupoBaHue YOSKACHHUS B 3aKOHOMEPHOH CBS3M M ITO3HABAEMOCTH SIBJICHHH IPHPOJIHI,
B O0OBEKTHBHOCTH HAYYHOTO 3HAHHUS, B BBICOKOH IIEHHOCTH HAYKH B Pa3BUTHU MaTePHAIBHOU M
JIyXOBHOH KYJIbTYPBI JIFOJICH;

* Pa3BUTHE TEOPETUYECKOTO MBINUICHHS Ha OCHOBE ()OPMHPOBAHMS YMEHUI yCTaHABINBAThH
(baKThl, pa3nyaTh IPUYUHBI U CICICTBHSA, CTPOUTH MOJICTH U BBIIBUTATh THIIOTE3bI, OTHICKUBAThH
U GopMyIHPOBaTh JOKA3aTEIbCTBA BBIJIBUHYTHIX THIOTE3, BBIBOJUTH M3 AKCIIEPUMEHTAIBHBIX
(haKTOB M TEOPETHYECKUX MOJeNeH (PU3HUECKHUE 3aKOHBI;

* KOMMYHUKaTHBHBIC YMEHHs JOKIAIbIBaTh O pe3yJdbTaTaX CBOETO HCCIEAOBaHuUS,
y4acTBOBATh B JUCKYCCHH, KPaTKO M TOYHO OTBEYATh HA BOIPOCHI, HCIIOJIb30BaTh CIPABOYHYIO
JUTEPATYpPy U APYTrUe UCTOYHUKU HH(OPMALIUHL.

YacTHBIMH NPeIMETHBIMH pe3ybTaTaMHu OOyueHHs (H3MKE B OCHOBHOW IIKOJE, Ha
KOTOPBIX OCHOBBIBAIOTCS OOIIME PE3YIbTATHI, SBIISIOTCS:

* NIOHMMAaHUE U CIIOCOOHOCTb OOBSACHATH Takue (u3Nyeckue SIBJICHMs, KaKk CBOOOJTHOE
najieHue Tell, Koie0aHWs HUTAHOTO M TNPYKHHHOTO MAasTHUKOB, aTMoc(epHOe [aBlieHHeE,
1aBanue Ten, quddysus, Oosbias CKMMaeMOCTh ra3oB, Majias C)KMMAeMOCTh JKUAKOCTEH U
TBEPJBIX TeJ, MPOLECChl HMCIAPEHUs U IUIABJIEHUS BELIECTBA, OXJIAXKICHHUE J>KUIKOCTH IMpU
UCIIapeHUH, U3MEHEHHE BHYTPEHHEW 3HEpruu Teja B pe3yibTare TeIulonepenadd Wi padoThl
BHEIIHUX CHJI, OJEKTpU3alus TeJ, HarpeBaHHe IPOBOJHUKOB HIEKTPUYECKUM TOKOM,
ANIEKTPOMArHWTHasE WHAYKIMS, OTpakeHWe M MpeJoOMIIEHHEe CBeTa, JUCIepCcHus CBeTa,
BO3HUKHOBEHUE JINHEHYATOTO CIIEKTPA U3IyYEHUS;

* YMEHUS U3MEPATh PACCTOSHHE, IPOMEXKYTOK BPEMEHH, CKOPOCTb, YCKOPEHHE, Maccy, CUILY,
UMIYNIbC, paboOTy CHJIBI, MOIIHOCTb, KMHETHUYECKYIO SHEPTUI0, MOTEHLUUAIbHYIO 3HEPTUIO,
TEeMIIepaTypy, KOJIWYECTBO TEIUIOTHI, YJEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY
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IUTABJICHUST BEIECTBA, BJIAXHOCTh BO3yXa, CHJIYy DJEKTPUYECKOTO TOKa, HIIEKTPUYECKOE
HaNpsDKCHHUE, DJICKTPUYECKUN 3apsijl, JICKTPUUYECKOE COMPOTUBIICHHE, (POKYCHOE pacCTOSHHE
cOOMparoIIel JTMH3bI, ONITUYECKYIO CUITY JINH3BI,

* BJAJICHHE SKCIEPUMEHTAIBHBIMU METOIAMH MCCIIEIOBAHNUS B IPOIIECCE CAMOCTOSTEILHOTO
M3yYeHHs] 3aBHUCHMOCTH NpPOMIEHHOTO TYTH OT BpPEMEHH, Y/UIMHEHHS MPYKHHBI OT
MPUJIOKEHHOW CHIIBI, CHIIBI TSDKECTH OT MAacChl Telld, CHUJIBI TPEHHS CKOJILKEHHUS OT IJIONIaIu
CONPUKOCHOBEHHUSI TE€N M CHJIbl HOPMAbHOTO [ABJICHUS, CHIBI ApxuMena OT oObema
BBITECHEHHOHM BOJIBI, MEPHO/Ia KOJeOaHWH MasTHHKA OT €ro JUIMHBL, 00beMa raza OT JaBJICHUS
IIPU MIOCTOSIHHOM TeMIepaType, CHIIBI TOKa Ha Y4acTKe IeTH OT AJIEKTPHUUYECKOTO HANPSHKCHHUS,
AIIEKTPUYECKOTO COTPOTHUBIICHUS IMPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIA N TONEPEYHOTO CCUCHHS U
MaTepHualia, HalpaBJICHHs] HHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO30YKJCHHUS, YIiia OTPAaKECHHUS
OT yrJia TIaJIeHHs CBETA,

* MTOHMMaHHWE CMBICIIa OCHOBHBIX (DM3WYECKHX 3aKOHOB M YMEHHE TNPUMEHSTh HX Ha
MPaKTUKE: 3aKOHBl JUHAMHUKH HBIOTOHA, 3aKOH BCEMHPHOTO TITOTEHUS, 3aKOHBI Ilackans u
ApxuMena, 3aKOH COXpaHEHHsI WMITYJIbCA, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsiya, 3akoH Oma i ydacTka 1en#, 3akoH J[xoymns-JIenmna;

* NOHMMaHWE TPUHIMIIOB ACHCTBUS MAIIWH, TPHOOPOB W TEXHUYECKUX YCTPOWCTB, C
KOTOPBIMH KaXKIBIH YEIOBEK MOCTOSHHO BCTPEYAETCS B TIOBCEIHEBHOW >KHM3HHM, M CIIOCOOOB
obecrnieueHns 0€30MaCHOCTH MPHU X UCIIOJIb30BAHUS;

* OBJIAJICHWE PAa3HOOOPA3HBIMHU CIIOCOOAMH BBITIOJIHEHHUSI PACUYE€TOB JUIS HAXOXKJCHUS
HEM3BECTHON BEJMYMHBI B COOTBETCTBHH C YCJIOBHSIMH ITOCTABJICHHOHN 3aJa4ll Ha OCHOBAaHHH
HCI0JIb30BAHUS 3aKOHOB (DU3HKHU;

* YMEHHUE HCIOJBh30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS W HABBIKM B TIOBCEJHEBHOW JKU3HU
(OBIT, PKOJIOTHS, OXpaHa 30POBbS, OXpaHa OKPYXKAIOIIEH CpPe/Ibl, TEXHUKA OC30TIaCHOCTH H JIp. ).

BbINMyCKHUK HAYYUTCSH:

e coOmomath mMpaBWia OE30MAaCHOCTH M OXpaHbl Tpyda mpu padbore ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

® [IOHUMAaTh CMBICJ OCHOBHBIX (PH3WYECKUX TEPMHUHOB: (PU3NUYECKOE TEO, Pu3nuecKoe
sBJICHUE, (PU3nNYecKasi BeIMYMHA, €AUHUIBI H3MEPEHNUS;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIUTh MpPU MOMOUIM (PU3MUECKUX
METO/IOB; aHAJIM3UPOBATh OT/EIbHBIEC 3TAIlbl MMPOBEICHUS HCCIEAOBAHUNA M UHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIBITOB;

® CTaBUTH ONBITHI MO UCCIIECJOBAHUIO (PU3MUECKUX SIBICHUN WIH (U3UYECKUX CBOMCTB
Ten 0e3 UCHOJB30BaHUS MPSMBIX W3MEPEHHH; Mpu 3ToM (GOpMYIHpOBaTh MpodIeMy/3amady
y4eOHOTro KCIepUMEHTa; COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHUs; MPOBOIUTH
OTIBIT ¥ POPMYITUPOBATH BHIBO/IBI.

[Ipumeuanue. [Ipu npoBeneHUH HUCCIENOBaHUS (PU3NYECKUX SIBICHUU H3MEPHUTEIbHBIC
npuOOPHl MCHOJB3YIOTCS JIMIIb KaK JaTYMKU H3MEpeHHs] (PU3MUECKUX BEIMYUH. 3arucu
MOKa3aHUN MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJTYUYEHUU HAyIHOU HH(pOpMaLUK;

® TPOBOJUTH MPSIMbIE W3MEpPEHHsS (PU3NYECKHX BEJIMYMH: BpPEMs, PAacCTOSIHHE, Macca
Tena, o0beM, cuia, TeMmrepaTypa, aTMocepHOe JaBlieHHE, BIAXXHOCTh BO3/AyXa, HAMps KEHHE,
CHlIa TOKa, paAuanvoHHbIH (oH (C HUCHONB30BAaHUEM JO3MMETpA); MpPU ITOM BHIOUPATH
OTNTUMAJBHBINA CIIOCOO U3MEPEHUS U UCTIONIb30BaTh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEITHOCTEM
U3MEpPEHUM.

[Ipumeuanue. Jlro0as ydeOHas mporpamMma JOJKHA 00€CIeYyuBaTh OBJIAJICHHE MPSMBIMU
M3MEpPEHUSIMHU BCEX MEePEUNCICHHBIX (PU3MUECKUX BEIIUYUH.

® TIPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJIH30BAaHUEM
MpSMBIX HW3MEPEHHil: TpU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCUPOBATh pPE3YIbTAThI
MOJIyY€HHOUM 3aBUCHMOCTH (PU3WYECKUX BEIIMYUH B BHJIE TAONMUI[ U TpadUKOB, JIENaTh BBHIBOIBI
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10 pe3yNbTaTaM HUCCIICAOBAHUS;

® TIPOBOJUTH KOCBEHHBIC W3MEpPCHHS (DU3MUECKUX BEIUYHMH: IMPU BBITIOJHECHUH
M3MEpEeHUN CcoOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYys MPEIOKEHHOW WHCTPYKIIUH,
BBIYHCIISTh 3HAYCHHE BEIMYMHBI U aHATH3UPOBAThH MOJydEHHBIC PE3YAbTAThl C YUETOM 3aJaHHON
TOYHOCTH U3MEPEHU;

® AHAIM3HUPOBATH CUTYAIUH MPAKTUKO-OPUECHTHPOBAHHOIO XapakTepa, Y3HaBaTh B HHUX
MPOSIBIICHUE W3YYCHHBIX (U3MUECKUX SBICHUH WJIH 3aKOHOMEPHOCTEH ¥ TPUMEHSTH
MMEIOIIUECS 3HAHUS JIJISl X OOBSICHEHHUS;

® TIOHMMATh MPHUHIMIIBI JICHCTBUS MAIlUH, TPUOOPOB M TEXHUYCCKUX YCTPOICTB,
YCIIOBUS WX 0€30TIaCHOTO UCIIOJIB30BaHUS B TIOBCETHCBHOM KU3HU;

® JCIOJIL30BaTh NPY BHITIOJHCHUH YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISPHYIO JTUTEpaTypy O
(U3HYECKUX SBIICHUSX, CIIPABOYHBIC MaTEPHAIIBI, pecypchl IHTepHET.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® 0CO3HA6AMb YEHHOCMb HAYYHBIX UCCIe008aHULl, pOIb QUUKU 6 PaculupeHuu
npeocmasieHuil 06 OKpysicarowem mupe u ee 6Ka0 8 yiyyuleHue Kaiecmeda HCUsHu,

® UCNONBL306AMb NPUEMbL NOCMPOEHUSL PU3UYECKUX Modeell, NOUCKA U (POpMYIUPOSKU
00KA3aMeNbCms GblOBUHYMBIX 2UNOMe3 U Meopemudeckux bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBLEHHBIX (haKmos;

® (CpasHusamv MOYHOCMb USMEPEHUs (DUUYECKUX GelUYUH NO  BeIUYUHE  UX
OMHOCUMENLHOLL NOSPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHU;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHblE UBMEPEeHUs U UCCLe008aAHUSL DUIULECKUX
BEUYUH C UCNOTIL30BAHUEM PA3TUYHBIX CNOCOO08 U3MepeHUs QU3UYECKUX BeIUdUH, 8blOUpams
cpeocmea umepeHus ¢ y4emom HeoOX0O0UMOU MOYHOCMU u3MepeHuli, 060CHO8bl8amsb 6b100p
cnocoba uzmepeHus, a0ek8amHo20 NOCMAsIeHHOU 3a0aye, NPo8oOUMb OYEHKY O0CHO8EPHOCIU
NOJYYEeHHbIX Pe3)Ibmamos;

® BOCHMpUHUMAMb UHQDOPMAYUIO DUIUYECKO20 COOEPHCaHUs 6 HAYUHO-NONYIAPHOU
aumepamype u Ccpeocmeax Maccosou uHgopmayuy, Kpumudecku OyeHueamsv NOJLYYEHHYIO
UHGhopMayuro, aHAIU3UPYS ee cooepicanue U OaHHbvle 00 UCMOYHUKe UHpopmayuu,

® co30asamsb cobcmeeHHvle NUCbMEHHbLE U YCIHble COOOWEeHUs O U3UYECKUX ABTIeHUSX
Ha4  OCHOBe  HEeCKONbKUX  UCMOYHUKO8  UHGOpMayuu,  CONpoBO#COamsb  GblCHYNIEHUE
npezenmayuet, y4umoleds 0CoOOeHHOCU ayOUMoOpuL C8epCmMHUKOS.

MexaHn4yeckue siBJICHUS

BbINyCKHUK HAYYHUTCS:

® pAacIiO3HAaBaTh MEXaHHUYECKUE SIBJICHUSI U OOBSACHATH Ha OCHOBE MMEIOIIMXCS 3HAHWM
OCHOBHBIE CBOMCTBA HJIM YCJIOBHS MPOTEKAHMS 3TUX SBIICHUN: PaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBH)KCHHE, OTHOCHUTEIHHOCTH
MEXaHUYECKOTO JBIKEHUS, CBOOOIHOE MaJCHUE Tell, pABHOMEPHOE BUKEHHE M0 OKPYKHOCTH,
WHEPIHs], B3aUMOICHCTBUE TEJ, PEAKTUBHOE JIBMKCHHE, TIepeaaya JaBIeHUs TBEPIbIMH TeJIaMH,
KUAKOCTAMU M TrazaMu, aTMoc(epHOe NaBlieHHe, IUIaBaHUE TEJ, PaBHOBECHE TBEPABIX TeT,
MMEIOIUX 3aKpeIUIeHHYI0 OCh BpallleHHs, KoyeOaTelbHOE JBIKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

e OMHCHIBATh M3y4YCHHBbIE CBOMCTBA TE€N M MEXaHUYECKHUE SIBIICHUS, HCIONb3Ys
(buznyecKkrue BeNTUYHHBI: MyTh, MIEpEMEIICHHEe, CKOPOCTh, YCKOPEHHUE, IEpUO 0OpaleHus, Macca
TeJa, MIOTHOCTh BEIIECTBA, CHJIA (CHJIA TSHKECTH, CHJIa YIPYTOCTH, CUJia TPEHUs), TaBJICHHE,
UMITyJbC TeJa, KUHETHYeCKash SHEprus, MOTEHIMalbHas JHEpPrus, MeXaHuueckas pabora,
MexaHuuyeckas MomHocTh, KIIJ| mpu coBepiieHnn paOOThl € HUCHOIB30BAHUEM IMPOCTOTO
MeXaHH3Ma, CHJIa TPEHUsl, aMIUTUTY/1a, IEPHOJI ¥ YacTOTa KojeOaHHil, ATUHA BOJHBI U CKOPOCTh
€e pacmpoCTpaHEHHUs, TMpPH ONUCAHWHM TMPABWIBHO TPAKTOBaTh (U3NYECKUI  CMBICT
UCIOJIb3YeMBIX BEJIWYUH, WX O0O3HAUEHUS W EAWHHIBI W3MEPEeHHs, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOINNE JAHHYIO (PM3MUYECKYIO BEIMYMHY C JIPYTUMH BEIHMYMHAMH, BHIYUCIATH 3HAUCHUE
(bu3MUECKON BEIUYUHBL;



® aHaNM3MPOBATh CBOMCTBA TeN, MEXaHMUYECKHE SBJICHUS M TPOLECCHI, HCIOIb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAaHEHHs] SHEPTHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPHHIUI
Cymneprno3uiuu cui (HaxoxjaeHue paHojerctByromen cuibl), [, II u III 3axonst HbroToHa,
3aKOH COXpaHEHHUs HUMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MaTEMAaTHYECKOE BHIPAKCHNE;

® pa3nuyaTh OCHOBHBIC NPU3HAKH W3YYEHHBIX (DU3MUYECKHX MOJIENICH: MaTepHuaibHas
TOYKa, HHEPIHAJIbHAS CUCTEMA OTCUETa,

® pemaTth 3a7a4M, UCTOJIB3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHHS SHEPIHH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cyneprnosunuu cwi, I, II u III 3akonsl HeroTona, 3axkoH
COXpaHeHHMs HWMITylbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOPMYIHI,
CBsI3bIBalOIINE (hU3MUYECKHE BENWYHHBI (TyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh
BEIIIECTBA, CHJIA, JABJICHUE, UMITYJIbC Tella, KHHETUYeCKas SHEeprus, MOTEHIHATbHAS SHEPTHS,
MexaHuyeckass paboTa, mMexaHuyeckass mourHocTh, KII/[ mpocroro mexaHmsma, cuiia TpeHUs
CKOJIbXKEHUS, K03 (DUIIMEHT TpeHNUs1, aMITUTY 14, TIEPUOJT M YaCTOTa KOJIeOaHWi, [UTMHA BOJHBI U
CKOpPOCTh €€ PAacIpOCTpPaHEHUs): Ha OCHOBE aHAIM3a YCJOBHS 3a/la4d 3allMChIBATh KpaTKoe
YCIIOBHE, BBIACTATh (U3NYECKHE BEIUYMHBI, 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE Ui €e
pelieHusi, TPOBOJANTh PACUeThl M OLIEHHBATh PEATbHOCTH IMOJYYCHHOTO 3HAYCHHS (PU3UIECKOU
BEJTUYHHEI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SGNeHUIX 6 MNOBCEOHEeB8HOU JHCUSHU OJisl
obecneuenuss b6e3onacHocmu npu o0oOpaweHuu ¢ npudbOpamu U MexHUYecKUMY yCmpoucmeamu,
OISl COXPAaHeHUsl 300P08bsi U COONIOOEHUSI HOPM IKOJIOSULECKO20 NOBEOCHUsl 8 OKpycaroujell
cpede; NpuUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUSL  (PUUYECKUX 3HAHUU O
MEXAHUYECKUX ABNEHUAX U (DU3UUECKUX 3AKOHAX, NpUMepbl UCHONb308AHUSL 80300HOGNAEMbIX
UCTMOYHUKO8  JHepeuu,  9IKOJIO2UHEeCKUX  NOCNe0CMEULl  UCCIe008aHUS  KOCMUYECKO20
npoOCMpancms;

® paznuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8CeoOujuti
xapakmep @OYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYecKoU HSHepeull, 3aKOH
COXpaHeHUs UMNYIbCd, 3AKOH BCEMUPHO20 MA2OMEHUs) U O2PAHUYEHHOCMb UCHOIb308AHUS
yacmuwix 3axKoHo8 (3axkow I yka, Apxumeda u op.),

® HAX00UMb A0EKBAMHYI0 NPEONONCEHHOU 3a0ade GuU3UYeCKYI0 MOoOelb, pas3peulams
npobnemy Kak HA OCHO8e UMEWUXCA 3HAHULL NO  MeXaHuke C  UCHONIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOowil Memooos OYeHKU.

TenJioBble sIBJICHUA

BbINMyCKHUK HAYYUTCS:

® pAacliO3HaBaTh TEIJIOBbIE SBJICHHS W OOBIACHAT, Ha 0a3e HMEIOIIMXCS 3HAHWM
OCHOBHBIE CBOICTBa WJIM YCJIOBHS MPOTEKAaHUS 3TUX SBICHUI: muddy3us, u3MeHeHne oobema
TeJl TpU HarpeBaHuM (OXJaXKICHUH), OoJblIas CXXHUMAEMOCTh Ta30B, Majas CXKHMaeMOCTb
KUAKOCTEH M TBEPABIX TEJ; TEIJIOBOE paBHOBECHE, HCHApeHUe, KOHJEHCAlMs, IJIaBJICHUE,
KpUCTAIIIIN3alMsl, KHUIEHHE, BJIAKHOCTh BO3[yXa, pPa3JIMYHbIE CHOCOOBI TerJIonepenayn
(TEerIonpoBOIHOCTh, KOHBEKIIMSA, U3Iy4YE€HUE), arperaTHble COCTOSIHHSI BELIECTBA, MOIJIOIICHUE
SHEPruu MPH UCHAPEHUU KUIKOCTH U BbIICTICHHE €€ MPH KOHJCHCAIMU Tapa, 3aBHCHMOCTH
TEeMIIepaTyphbl KUTICHUS OT AaBIICHUS;

® OMKCHIBATh W3YYEHHBIE CBONCTBA TEN U TEIUIOBBIC SBICHUS, UCHONB3Ys (DrU3HUECKUe
BEITUYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTUA, TeMIIEpaTypa, yAeIbHas TEeIJI0eMKOCTh
BEIIECTBA, yAENbHAs TEIUIOTA IUIABJICHUA, yJIedbHas TEIIoTa MapooOpa3oBaHuUs, yJeNbHAs
TEIJIOTa CTOpaHUs TOIUIMBA, KOI(PQHUIIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO [BUTATENs; MpHU
OTHCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCMHOJB3YyeMbIX BEIUYHH, WX
0003HaYCHHSI M €TUHUIIBI U3MEPEHHS, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETMYMHAMH, BEIYUCIATH 3HAUCHUE (PU3NIECKON BETUYHHBI;

® aHAIM3HPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBICHUS U MPOIECCHI, HCIIOIb3Yysl OCHOBHBIC
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MOJIOKCHHUST aTOMHO-MOJICKYJISIPHOTO YYEeHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPaHCHHS
SHEPruH;

® pa3MyaTh OCHOBHBIC MPU3HAKU H3YyYCHHBIX (PU3NYCCKUX MOJEICH CTPOCHHUS Ta30B,
YKUJIKOCTEN U TBEPJIBIX TEII,

® TPUBOJIUTH NPUMEPHI MPAKTUYCCKOTO WCIIOIB30BaHUS (U3HUSCKUX 3HAHUH O
TEIUJIOBBIX SIBJICHUSX;

e pemaTh 3aJla4M, WCIOJIb3ysS 3aKOH COXpPAaHEHHUS JHEPTrUU B TEIUIOBBIX IMPOIECCaX U
(bopMyIbl, CBSI3bIBAIONIME (DU3WUECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa,
yAenbHAs TEIUIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTa IUIABJICHUS, YJCIbHAs TeIIoTa
nmapooOpa3oBaHus, yAeIbHAs TEIJIOTa CrOpPaHHS TOIUIMBA, KOIPQPHUIIMCHT IMOJIE3HOTO JCHCTBUS
TEIJIOBOTO JIBUTATENS): Ha OCHOBE aHAIM3a YCJIOBHS 3aJayd 3allUCBhIBAaTh KPATKOE YCIOBHE,
BBIJICTIATh (DU3UYECKHE BEJIMYWHBI, 3aKOHBI M (OPMYJIbI, HEOOXOJWMBIC IS €€ PEIICHUs,
MIPOBOJIMTH PACYEThI U OIICHUBATh PEATLHOCTH IMOJTYIEHHOTO 3HAUYCHUS (PU3NICCKON BEITUIHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOMbL306aMb 3HAHUS O MENJIO08bIX SGNEHUAX 6 NOBCEOHEGHOU HCUSHU  OJif
obecneuenusi 6e3onacHocmu npu o0oOpaweHuu ¢ npuobOpamMu U MexHUYeCcKUMU YCmpoucmeamu,
OJIsl COXPAaHeHUsl 300pP08bsi U COONIOOEHUS HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpYcaroujell
cpede; npusoOUmMb NpumMepbl IKOIOSUYECKUX NOCIedCcmeuti pabomvl ogucameneti 6HympeHHe20
C20paHus, Mensiogulx U 2UOPOIIEKMPOCMAHYULL

® paznuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8CeoOujuti
xapakmep (GYHOAMEHMATbHBIX QUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHepeUl 6 Mmenjiosblx
npoyeccax) u 02paHudeHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAX00UMb A0EKBAMHYI0 NPEONONCEHHOU 3adade GU3UYECKYI0 MOOelb, paspeulams
npoonemMy Kak Ha OCHO8€ UMEIOWUXCS 3HAHUL O MENnN08blX ABNEHUSX C UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooos8 OYeHKU.

DJIeKTprYecKre 1 MATHUTHbBIE SIBJICHUS

BbINMyCKHUK HAYYUTCS:

® DpAacIO3HaBaTh 3JEKTPOMArHUTHBIC SIBIIEHUS M OOBSICHATH HA OCHOBE MMEIOIIUXCA
3HAaHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSl NMPOTEKAHUS ATUX SIBICHUN: DJIEKTpU3ALMs Te,
B3aUMO/JICHCTBUE 3apsAIOB, O3JICKTPUYECKUH TOK U €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMO/JICHICTBUE MAarHUTOB, JIEKTPOMArHUTHAs MHIYKIHS, AEHCTBUE MarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO 4YacTUlly, JIecTBHE
AIIEKTPUYECKOTO MO Ha 3apsSHKEHHYIO YacTHILy, AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJHHEIHOE
pacnpocTpaHeHue CBETa, OTPaKEHHE U PEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

® COCTaBIISITh CXEMbI JJIEKTPUUYECKUX LEMel C MOCIeNOBATEIbHBIM M IapaljieIbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHHUS SIEMEHTOB AIIEKTPUYECKUX IIeTeid
(MCTOYHMK TOKa, KIIFOY, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMETD).

® JCMOJb30BaTh ONTHYECKHUE CXEMBI JJISl MOCTPOCHHS N300paKeHU B TIIOCKOM 3epKalie
U coOuparolei JuH3e.

® OMNHCHIBATh WM3YYCHHBIC CBOWCTBA TEJN U DJICKTPOMArHUTHBIC SIBJICHUS, HCIOJIb3Ys
(busznuecKkue BENUYMHBI: JJIEKTPUYECKUI 3apsj, cuila TOKa, JJEKTPUUECKOEe HaNpsiKeHUe,
ANIEKTPUYECKOE COMPOTUBIICHHUE, YACIbHOE CONMPOTHBICHHUE BEIIECTBA, paboTa AIEKTPUIECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pAacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa; MPU OMHCAHUHM BEPHO TPAKTOBATH
(bu3MUeCKUit CMBICI HCIOJNB3YEMBIX BETHYMH, WX OOO3HAYCHHS] W EIUHHIIBI H3MEpPEHUS;
HaXOJUTh (POPMYITBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU BETHUNHAMHU.

® aHAIM3HMPOBATh CBOICTBA TEJN, JIEKTPOMArHUTHBIEC SIBJICHHS U MPOLIECCHI, UCIONb3Ys
(u3MUecKre 3aKOHBI: 3aKOH COXPAaHEHUs ANEKTPUIECKOTO 3apsiia, 3akoH OMa A7 yyacTKa IeTu,
3akoH Joyns-JleHna, 3akOH MPSIMOJUHEHMHOTO PacHpOCTpaHEHHUs CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH MPEJIOMJICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA H
€ro MaTeMaTU4YEeCKOE BhIPaKEHUE.
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® TPUBOJIUTH NPUMEPHI MPAKTUYECKOTO HWCIOIH30BAHUS (U3MUECKUX 3HAHUUA O
AJIEKTPOMATHUTHBIX SBJICHUSIX

e pemaTh 3a7a4M, UCIONIB3Yys (hr3ndeckue 3aKoHbI (3aKkoH OMa It ydacTKa Ienu, 3aK0OH
Jxoynsa-JIeHla, 3aKOH NPSIMOJIMHEWHOIO PACHpPOCTPAHEHHUsI CBETA, 3aKOH OTPaXEHHUs CBETA,
3aKOH TPEJOMJICHHUS CBeTa) U (POPMYIBI, CBS3BIBAIOINNE (DU3NYCCKUEC BEJIMYMHBI (CHJIA TOKA,
AIIEKTPUYECKOE HAMPSHKEHUE, JIIEKTPUYECKOE COMPOTHBICHHUE, YACIbHOE CONPOTHUBICHHE
BEIIECTBa, pPab0Ta AEKTPUIECKOTO IMOJISl, MOITHOCTD TOKa, (POKYCHOE PACCTOSIHUE W OTITHYECKas
CWJIA JIMH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, (POPMYIIBI
pacdera 3JIeKTPHIEeCKOT0 CONPOTHBIICHHUS MIPH MOCIICIOBATSILHOM H MApAJICIIbHOM COSIMHCHUN
MIPOBOJIHMKOB): HA OCHOBE aHaJM3a YCIOBHUS 3aJaud 3alUCBIBATH KPATKOE YCIOBHE, BBIICIATH
(dbu3nyecKue BEIMYUHBI, 3aKOHBI M (DOPMYIIbI, HEOOXOTUMBIC IJIsi €€ PEIICHUs, MPOBOIUTH
pacdeTsl M OTICHUBATh PEATHHOCTH IMOJTYICHHOTO 3HAYCHHS (PH3NICCKON BETTMUNHEI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOIbL306aMb 3HAHUA 00 INEKMPOMACHUMHBIX SIGNEHUSX 8 NOBCEOHEBHOU HCUSHU OJis
obecneuenuss 6e3onacHocmu npu ooOpaweHuu ¢ npubOpamu U MexHu4ecKuMu yCmpoucmeamu,
OJIsl COXPaHeHUsl 300P08bsi U COONIOOEHUS HOPM DKOJIO2UHLECKO20 NOBEOCHUsl 8 OKpycarouel
cpede; npusooUmMb NPUMEPLL BAUAHUS DJIEKMPOMASHUMHBIX UZTYYEHUL HA HCUBLLE OPSAHUIMbL,

® pazuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8CeoOujuti
xapakmep (YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl DJIeKmpudeckoco 3apsaoa) u
02PAHUYEHHOCMb UCNONIb3068AHUS YACMHBIX 3aKOH08 (3akon Oma Ons yyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNOIBL306aMb NPUEMbl NOCMPOEHUs U3UYECKUX Mooeell, NOUCKA U POopMYTUPOSKU
00KA3aMeNbCme 8blOBUHYMBIX SUNOME3 U MeopemuyecKux 8bl80008 HA OCHO8E IMAUPUYECKU
VCMAHOBNIeHHbIX (PaKkmos;

® HAX00UMb A0EKEAMHYI0 NPEONONCEHHOU 3adade GU3UYECKYI0 MOOelb, pas3peulams
npoonemy Kak HA OCHO8e UMEIWUXCS 3HAHUUL 00 91eKMPOMASHUMHBIX ABIEHUSAX C
UCNONIL308AHUEM MAMEMAMUYECKO20 Annapama, max u npu HOMOwU Memooo8 OYeHKU.

KBaHTOBBIC SIBJICHUA

BbINMyCKHUK HAYYUTCS:

® DpAaclO3HaBaTh KBAHTOBBIC SIBJICHUA M OOBSCHATH HAa OCHOBE UMEIOUIMXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIU YCJOBHS MPOTEKAaHUS STUX SBJICHUN: €CTECTBEHHAs U HCKYCCTBEHHAS
PaMOaKTUBHOCTh, O-, - M Y-WU3Ty4eHHs, BOSHHUKHOBEHHE JMHEHYATOrO CHEKTpa H3JIy4eHUs
aToMa;

® OMNKCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHMS, HCIOJIB3YS (DU3MUYECKUE BEIUYUHBI:
MaccoBO€ YHCIIO, 3apsA0BOE YHUCIIO, MEPUOJ MOypacnana, dHeprus (GOTOHOB; MPU OMUCAHUU
MPAaBWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCIOJB3YEeMbIX BEIUYHMH, HX OO0O3HAYEHUS U
€IMHULIBI U3MEPEHUS; HaXOIUTh (OPMYIIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUUHY C
JOPYTMMU BETUYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETUUHUHBI;

® aHANM3HPOBATh KBAHTOBBLIC SIBICHUSA, MCIOJB3Yys (DM3HUECKHUE 3aKOHBI U TOCTYJAThl:
3aKOH COXPAaHEHHUS DHEPIrHH, 3aKOH COXPAHEHHs AJIEKTPUYECKOTO 3apsa, 3aKOH COXpaHEHUS
MaccoBOTO YHCJa, 3aKOHOMEPHOCTH U3JIY4YeHHs] M TIOTJIOIIEHHUS CBETa aTOMOM, IPH 3TOM
pa3nuyath CIOBECHYIO (POPMYTHUPOBKY 3aKOHA U €70 MAaTEMaTHYECKOE BBIPAKEHHE,

® pa3nIuyaTh OCHOBHBIE MPU3HAKH IJAHETAPHON MOJENU aTroMa, HYKJIOHHOW MOAenu
aTOMHOTO $/1pa;

® TPUBOJIUTH TPUMEPHI MPOSIBICHUS B MTPUPOJE U MPAKTHYECKOTO HCIIOIb30BAHUS
PaMOaKTUBHOCTH, SIEPHBIX U TEPMOSTICPHBIX PEaKIIHii, CIEKTPATLHOTO aHATH3a.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® UCNONBL306AMb NONYYEHHbIE 3HAHUA 6 NOBCEOHEBHOU JCU3HU NpU 00paueHuu ¢
npubopamu u MexHUYecKuMU YCmpoucmeamu (CYemyux UOHUUPYIOWUX H4acmuy, O003umemp),
01 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKON0SUHECKO20 NOBEOEeHUsl 8 OKpydcaloujell
cpeoe;
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® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX 510ep C 0eheKMOM MACChl;

® NpUBOOUMb NPUMEPLI GIUAHUAL PAOUOAKMUBHBIX U3IYUEHUL HA IHCUBbLE OPSAHUZMDBL,
NOHUMAMb NPUHYUN OeLiCEUsL 003UMEMPA U PA3IUYAMb YCIL08UsL €20 UCNOIb308AHUS,

® NOHUMaAmMb KONO2UYECKUe NpobIeMbl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAanyuil, U NYyMuU peuleHus OMmux npobrem, NepcneKmusbl UCHOIb30BANHUS
VAPABAAEMO20 MEPMOAIEPHO20 CUHMESA.

DJIeMeHThbI ACTPOHOMMH

BbInyCKHUK HAYYHTCS:

e yKa3pIBaTh Ha3BaHUs IIaHeT COJHEYHOW CHCTEMBI; Pa3lIn4aTh OCHOBHBIC NMPU3HAKU
CYTOYHOTO BpamieHusi 3Be3AHOTO Heba, nBwkeHus Jlynel, ConHIa M TUTAHET OTHOCHTEIHHO
3BE3I;

® [OHMMATh PA3JIUYMS MEXKIY TEINOIEHTPUYECKOH M TEOLEHTPUYECKON CHCTEeMaMH
MUpa;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® yKazvleamv o0OWUe CEOUCMBA U OMIAUYUS NIAHEem 3eMHOU 2Spynnvl U NiaHem-
eueanmog; manvix men ConneyHoUu cucmemvl U OONLWIUX NAAHEM, NOJIb308AMbCA KAPMOLL
36€30H020 Heba Npu HAbAIOEHUSAX 36€30H020 Heba,

® paziuuamv OCHOBHblIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll;

® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

2.Copepikanue TeM yueOHOro kypca "®usuka'

@u3nka 1 pusnYecKue MeTOAbl H3YyUYeHUs PUPO/IbI

®dusnka — Hayka o mpupoje. Pusmdeckue Tena u sBieHus. HabmoneHue m omnmcanue
bu3uveckux sBieHUN. DU3HUECKUN SKCHepuMeHT. MojenupoBaHue SBICHUH W OOBEKTOB
MIPUPOJIBI.

@®u3nyYecKue BEIMYMHBI M HMX H3MepeHue. TOYHOCTh M MOTrPEIIHOCTh H3MEPEHHUM.
MexnayHapoaHas CUCTEMA €UHULL.

®usnueckue 3aKOHbI MU 3akOHOMepHOcTH. Pu3uka M TexHuka. HayuHwlii meTon
no3Hanus. Ponb ¢pusnku B popMupoBaHUM €CTECTBEHHOHAYYHOM rPaMOTHOCTH.

Mexannuyeckue siBJE€HUS

Mexannyeckoe ABHKeHHE. MarepuanbHas Todka Kak MOJeNb (PU3UYECKOro Tena.
OTHOCUTENBHOCTh MEXaHWYECKOro JBMKeHHs. Cuctema otcuera. Dusmyeckue BeINYUHBI,
HEOOXOIMMBIEC JJIsi ONUCAHMS IBMXKEHHUS M B3aMMOCBS3b MEXIy HUMHU (IIyTh, MEpeMelleHue,
CKOPOCTh, YCKOpEHHUE, BpeMs ABWKEHUS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJUHEHHOE
NBUKEeHHUE. PaBHOMepHOE NIBMKEHHE MO0 OKpYXKHOCTH. [lepBblii 3akoH HbroTOHa M MHepuus.
Macca tena. [lnotHocts BemectBa. Cuna. Eqununbl cuibsl. Bropoit 3akon Herotona. Tperuii
3akoH Hptotona. CBoGoaHOe nagenue ten. Cuma TsbkecTu. 3aKOH BCeMUpPHOro TsroTeHus. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBS3b MEX1y CHUIION TSAXKECTH U Maccou Telna.
Junamometp. PaBHogeiicTByromas cuia. Cuna tpeHus. TpeHue ckoibxeHus. TpeHue Mnokos.
Tpenue B mpupoae U TEXHUKE.

Nmmynse. 3akoH coxpaHeHus UMIynbca. PeakTiuBHOE nBIkeHHE. MexaHnndyeckas padoTa.
MomtHocts. DHeprus. IloTeHunanbHass 1 kuHeTHyeckas sHeprus. lIpeBpaiieHue oHOTO BUJA
MEXaHUYECKOM PHEPTUHU B IpYroil. 3aKOH COXpaHEHUs MOJTHOM MEXaHUYECKON SHEpruu.

[IpocTeie MexaHU3MBL. Y CIOBUS PAaBHOBECHS TBEPJOTO Te€ja, UMEIOLIEr0 3aKPEIIEHHYIO
OoCb ABWKEHUA. MoMeHT cunbl. [Jenmp msasxcecmu mena. Peruar. PaBHOBecHEe cuil Ha peryare.
Peruaru B Texuuke, ObiTy U mpupoje. [loaBrkHbIe U HEMOABIKHBIE O00KU. PaBeHCTBO paboT
MIPH KCIOJIb30BAHUU TPOCTHIX MEXaHU3MOB («305I0TO€ MpaBUIO MeXaHUKuy»). KoadduiueHT
MOJIE3HOTO JACHCTBUSA MEXaHU3Ma.
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HaBnenue TtBepAbIXx Ten. Eaunuinel m3Mmepenus naBineHus. CnocoObl M3MEHEHUs
naBieHus. JlaBnenue sxuakocTeit u ra3oB 3akoH [lackains. JlaBieHue >KUJIKOCTA HA THO U CTEHKHU
cocyma. CooOmartomecss cocyabl. Bec Bo3myxa. ArmocdepHoe npaBienue. M3mepenue
atMocdeproro nasienus. OneiT Toppuueu. bapomerp-anepoua. ATMocdepHoe TaBiIcHHE HA
pa3IuuHbIX BeIcOTaX. ['MapaBnnueckue MexaHu3Mbl (Ipecc, Hacoc). JaBiaeHue )KUIKOCTH U ra3a
Ha IOTpYKEHHOE B HUX Teslo. ApxuMmesioBa cuia. [InaBanue ten u cynoB Bo3nyxonnaBanue.

Mexannueckue konebanus. Ilepmox, dwacrora, ammmryga kojebanuii. Pe3onanc.
MexaHnnyeckue BOJHBI B OJHOPOJHBIX cpenax. [lnnHa BojHBI. 3BYK Kak MEXaHUYECKasl BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenoBble ABIeHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbl. TE€IJIOBOE JIBUXKEHHUE aTOMOB U MOJIEKYIL
Huddy3us B razax, )KUIKOCTAX U TBEPAbIX Tenax. bpoyhosckoe Odsudcenue. B3aumoneicTue
(mpuTsXkeHre M OTTaJIKUBAaHUE) MOJIEKYJ. ATrperarHble COCTOSIHUS BellecTBa. Pasnuuue B
CTPOEHUM TBEPABIX TN, )KUAKOCTEN U ra30B.

TemoBoe paBHoBecue. Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCThIO Xa0THUYECKOTO
IOBUKEHMs yacTull. BHyTpeHHss sHeprus. Pabora u Temonepenaya Kak crocoObl M3MEHEHUS
BHYTpEHHE oSHepruu Tena. TemonpoBogHocTb. Koweekuumsa. Uzmyuenme. Ilpumepst
Terwionepeay B Mpupoie U TexHuke. KonauuecTBO TemaoThl. Y7enbHas TEMI0EMKOCTb.
VYaenpHas TemjaoTa CropaHusi TOIUIMBA. 3aKOH COXPAaHEHUS M TPEBpAIICHUs DHEPTUU B
MEXaHWYECKUX U TEIJIOBBIX Mpoleccax. [lnaBneHue u oTBepieBaHHE KPUCTAIMYECKUX TeI.
VYnaenpHas Teruiota IuiaBieHus. Mcnapenune u konaeHcauus. [lorjoimieHue sHepruu IMpu
WCIApEeHUU JKUJKOCTH M BBIJCIIEHHWE €€ IpH KoHJeHcaluu mnapa. Kumenue. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIEHHsS OT JaBJICHUA. YJelbHas TeIIoTa MapooOpa30BaHMsI U KOHJEHCAIIUH.
Brnaxxnocte Bo3ayxa. PabGoTa rasza mpu pacmupenuu. [IpeoOpa3zoBaHusi SHEpPruu B TEIJIOBBIX
MalHax (mapoBasi TypOWHa, JBUTATEIh BHYTPEHHETO CrOpaHus, peakTUBHBINA aBurarens). KIT/]
TEIUIOBOM MAIlIMHBL. JDKo/102uyecKue npodiemovl UCHONb308AHUSL MENIOB8bIX MAULUH.

JIeKTPOMArHUTHBIE SIBJICHUS

Onektpuzarusi  (pu3ndeckux Tel. B3ammopeicTBue 3apsokeHHBIX Ten. J[Ba ponda
AIEKTPUUECKUX 3apsA0B. [[€IMMOCTh ANEKTPUUYECKOTO 3apsa. DJIEMEHTAPHBIN 3JEKTPUYECKUM
3apsaa. 3aKOH COXpPAHEHHUs DSJIEKTpUYecKoro 3apsiaa. IIpoBogHMKHM, MOTYNPOBOJAHHMKU U
M30JISTOPBl AJIEKTPUYECTBA. DJIEKTPOCKOI. DJIEKTPUYECKOE MoJie KaK OcoOblil BHJI MaTepuu.
Hanpsorcennocms snekmpuyeckoeo nons. JIeMCTBUE 3IEKTPUUYECKOTO IMOJISI HA AJIEKTPUUECKUE
3apsabl. Konoencamop. DHepaus 21eKmpuyecko2o nojis KOHOeHCamopa.

OnekTpuyeckuii TOK. VICTOYHHMKHM 3JIE€KTPUYECKOrO0 TOKA. DJEKTpUYECKas LENb U €€
cocTtaBHble yacTh. HanpaBieHue u OEHCTBUS 3JEKTpUUYECKOro Toka. Hocurenu snekrpuyeckux
3aps0B B Metauiax. Cuia Toka. DJIEKTPUYECKOE HAIPSDKEHHUE. DIIEKTPUUECKOE CONPOTUBIICHUE
MIPOBOJIHUKOB. ETMHULIBI CONPOTUBIICHUS.

3aBUCHMOCTb CHJIBI TOKAa OT HampspkeHus. 3akoH Oma [uid ydyacTka Lenu. Y JelIbHOE
conpotusiieHue. Peocratel. IlocnenoBaTenbHoe coeauHeHue NpoBOAHUKOB. IlapannenbHoe
COEIMHEHUE MMPOBOJHUKOB.

PaGota snexTpuyecKoro MOJsi MO MEPEMEIICHUI0 AIEKTPUUYECKUX 3apsnoB. MouiHoCTh
UIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB JJIEKTPUYECKUM TOKOM. 3akoH JDxoyms -
JleHua. DnekTpuyecKkre HarpeBaTelbHbIe U OCBETUTENbHbIE TPHOOpsl. KopoTKkoe 3aMbIkaHue.

MaruautHoe noJsie. IHIyKuMsi MarHUTHOTO 1oJis. MarauTHoe nose Toka. OnsIT Operena.
MaruutHoe 10JI€ TOCTOSIHHBIX MAarHutoB. MarHutHoe mnosie 3eMid. OJIEKTPOMAarHwur.
MarautHoe mojie KaTymKkd ¢ TOKOM. [IpumeHeHne 3neKTpoMarHuToB. J[eficTBHE MarHUTHOTO
IIOJIsI Ha IPOBOJHUK C TOKOM M JABIDKYILYIOCS 3apsbkeHHyr dactuny. Cuna Amnepa u cuna
Jlopenya. InexTpoaBUrarenb. SBieHNe AIeKTpOMarHuTHOW nHAYKIuA. OnbiTel Dapanes.

DneKTpoMarHuTHele — KoJjeOaHus. Konebamenvuviti  KOHMYp.  OnekmpozeHepamop.
Ilepemennviii mox. Tpancghopmamop. llepenaua >IEKTPUUECKON HHEPTUM Ha PACCTOSHHE.
DNEeKTpOMarHUTHBIE BOJHBI M UX CBOWMCTBA. [Ipunyunsi paouocesasu u meneguoeHus. Bauanue
NEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUZMDL.
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CBer — onexrtpomarHutHas BoJiHa. CkopocTh cBera. McTouHuku cBera. 3akoH
IIPSIMOJIMHENHOIO pacpoCTpaHEHUE CBETa. 3aKOH OTpakeHus csera. [lnmockoe 3epkano. 3akoH
npenomiieHus ceta. Jlunsel. DOKycHOE pacCTOSIHME W ONTUYECKas cuiia JIMH3bL. M300paxenue
npeaMera B 3epKaie W ymH3e. Onmuueckue npubopwvl. 1'Ma3 Kak ONTHYECKas CHCTEMA.
Hucniepcus cBeta. Mumepghepenyus u ougppaxyus ceéema.

KBanToOBbBI€ SIBJIEHUSA

Crpoenue atomoB. [lnanerapHas mozaens aroma. KBaHTOBBIN XapakTep MOIVIOIIEHUS U
HCIyCKaHUs CBETA aTOMaMu. JInHeWJaTbie CEKTPHI.

Omnbite Pesepdopna.

CocrtaB aromuoro sjapa. IIpoToH, HEHTpPOH © 3J€KTpPOH. 3aKkoH OMWHIITEHHAa O
MIPOMOPLIMOHAIIBHOCTH MacChl U B3HEpruu. [eghexm macc u suepeus cesasu amomHulx soep.
PamnoaktuBnocts. Ilepuon monypacnanma. Anbda-uznydenue. bema-uznyuenue. I'amma-
nu3nyuyenue. Snepueie peakunu. Mcrounuku sueprum ConHua W 3Be3d. SlnepHas sHepreTHka.
Oxonocuueckue npobnremvl pabomvl amomuwvlx 2nekmpocmanyui. Jlosumerpus. Bausauue
PAOUOAKMUBHBIX USTYUEHUN HA HCUBbLE OP2AHUZMYL.

Crpoenne u 3BorouMs Beenennoit

l'eouenTpuueckass u TrelMOLEHTpUYECKass cUCTEeMbl Mupa. Pusnyeckas MNpUpoja
HeOecHpix Ten ComueuHolt cucteMbl. [lpoucxoxnenune ConHeuHOM cucTeMbl. Dusznyueckas
npuposaa Connua u 38e31. Ctpoenue Beenennoil. DBomtonus Beenennoit. I'unoreza bosbioro
B3pBIBA.

JlabopaTopHble padoThl AeJSATCS HA CJIeayIole TUMbI:

1. TIpoBenenwue NpsMBIX U3MEPEHUN (HU3UIECKUX BEITMUUH

2. Pacder mo TONydeHHBIM pe3yiabTaTaM NPSIMBIX H3MEPEHHH 3aBUCHMOTO OT HHUX
napamerpa (KOCBEHHBIC U3MEPEHU).

3. HaGmrogenue sBiIeHWH M TIOCTaHOBKA ONBITOB (HAa KAuyeCTBEHHOM YPOBHE) TIO
0oOHapyXeHHIO (PaKTOPOB, BIUSIOMIUX HAa IPOTEKaHNE JAHHBIX SBJICHUM.

4. WccnenoBaHue 3aBUCUMOCTH OJHOM  (U3MYECKOM BEIWYHMHBI OT JPYrol ¢
MIpe/ICTaBICHUEM PE3YJAbTATOB B BUAE rpaduka UM TaOIHIIbI.

5. IlpoBepka 3aaHHBIX MNPEANOJOKEHUN (ImpsiMble M3MEpeHUs (U3NYECKUX BEJIUYUH U
CpaBHEHHE 3aJIaHHBIX COOTHOIICHUN MEXI1y HUMH).

6. 3HaKOMCTBO C TEXHHYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHPOBAHUE.

JlaGopaTtopHble padoThI
7 kaace.

0 Ne
paszjerna

[=)

HaumenoBanue nabopaTopHbIX padboT

=
=

3

Onpez[eneHI/Ie HCHBI ACJICHUS NU3MCPUTCIIbHOTI'O an/I60pa

W3mepenue pa3MepoB MabIX Tell

I/I3MepeHHe MACChI TCJIa Ha PbIYa’XHbBIX BCCaX

N3mepenue oObema ten

Onpez[eneHI/Ie IIOTHOCTU TBECPAOI'O TCJIa

Fpa)IYI/IpOBaHHLIC IMPY>KUHBI 1 UISMCPCHUC CUJI JUHAMOMETPOM

Onpez[eneHI/Ie BBITATKMBAIOIIEH CUJIBI

BrrsicHeHne YCJIOBI/Iﬁ IJ1aBaHUs TCJI

OOINO|OTBR|WIN (-

BrrsicHeHne YCJIOBUSA PABHOBCCHUS pblUara

QOB WWWWINFIN

=
o

Omnpenenenue KIIJI npu nogbeme Tena no HAKJIOHHOW MIIOCKOCTH
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8 kiaacc.

Ne Ne
HanmenoBaHnue 1a00paTopHBIX padboT

JIP paszaena

1 2 3

1 1 CpaBHEHHE KOJIHMYECTB TEIUIOTHI TPU CMEIIMBAHWHM BOJBI PA3IMIHON
TEMIIEPATYPHI

2 1 W3mepenue ynenbHoM TeIIOEMKOCTH TBEPAOTO Tella

3 2 COopka 3/11eny 1 M3MepeHHe CHIIbI TOKA B €€ Pa3IMYHbIX y4acTKax

4 2 M3mepenune HanpsHDKEHNS HA Pa3IMYHbIX ydacTKaX Ieru

5 2 PerynupoBanue cuibl TOKa peoCTaTOM

6 2 OmnpeJieieHre COMPOTHBIICHUS TIPH MTOMOIIH BOJLTMETPA U aMIIEpPMETPa

7 2 W3mepenue MontHOCTH M pabOThl TOKA B JIEKTPUUECKON J1aMIie

8 3 COopKa 2JIEeKTPOMArHuTa U WCIBITAHUE €r0 JCHCTBHS

9 3 W3ydeHne AIeKTPUIeCKOTO JBUTATEIIS TOCTOSTHHOTO TOKA

10 4 N3mepenune QokycHoro paccrosiHus cobupatomeid JnH3bl. [lomyueHue
n300pakeHu M

9 kJacc.
Ne No
HaumenoBanue nabopatopHbIX paboT

JIP pazzgena

1 1 HccnenoBanue paBHOYCKOPEHHOTO JBM)KEHUSI €3 HaualbHOM CKOPOCTH

2 1 N3mepenue yckopeHusi cBOOOIHOTO MaeHUS

3 2 HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUW HUTSHOTO MasiTHUKA OT
€ro JJIUHBI

4 3 Wzyuenune spnennss OMU

5 4 N3yuenue nenenus siapa aroma ypasa mo ¢otorpaduu Tpekos

6 4 W3yuenne TpeKoB 3apspKEHHBIX YaCTHIL TT0 TOTOBBIM (hoTorpadusM

3. TemaTuyeckoe MJIAHNPOBAHUE
7 KJaace
Ne | Tema Yacel Homep Homep
JabopaTOPHON | KOHTPOIHHON
paboTHI paboTHI

1. Beenenne 4 1

2. [lepBoHaYambHBIC CBENEHUS O CTPOCHUH BEIIECTBA 6 2

3. Bzaumogeiictue Ten 23 3-6 1-2

4. JlaBnenue TBEPABIX TeN, )KUIKOCTEH U ra30B 21 7-8 3-4

5. Pabora 1 MomuoOCTH 14 8-10 5

6. [loBTOpeHue 2

HUroro 70 10 5
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8 kiacc

No | Tema Yacher Homep Homep
J1a00paTOPHON | KOHTPOJILHOM
paboTsI paboTsI

1. TenoBbIe SBICHUS 23 1-2 1-4

2. | DnekrtpuyecKue SBICHUS 29 3-9 5-6

3. DNEeKTPOMAarHUTHEIC SIBJICHUS 5 7

4, CBeroBbIC SBICHUS 12 10 8

5. IToBTOpEHUE 1

Hroro 70 10 8
9 knace

No | Tema Hacher Homep Homep
J1a0opaTOPHON | KOHTPOIHHON
paboTH paboTHI

1. 3aKOHBI ABMKEHUS Y B3aUMOIEHCTBHS TEI 23 1-2 1,2

2. | Mexannyeckue KoieOaHUs U BOJIHBI . 3BYK 12 3 3

3. DJIEKTPOMAarHUTHOE MOJIE 16 4 4

4. | SlnepHas dusnka 16 5-6 5

5. IToBTOpCHME 1 5

Hroro 68 6 1,2
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