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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIUXCS W OpraHU3alui0 H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHHS W
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3rka SBISIETCS CHCTEMOOOPA3yIOIIMM ISl  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX PEIMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpEeNOoCTaBisieT HamOoJiee SCHbIe O00pa3ibl MPUMEHEHHS HAyYHOTO METOo/Ia
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3374 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHUE
CJIEIYIONTUMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

® Hay4HO OOBSCHSTH SIBJICHUS;

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  J@HHBIE W  HCIOJb30BaTh  HAYYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B



oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux

OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIeHUEM

Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau nzyyenuss Gusnuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HMX HWHTEIUIEKTYallbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe NMO3HAHU U (hOpMUpPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHS MaTepuH U (HyHTaMEHTATbHBIX 3aKOHOB (DU3HKH;
(GopMUpOBaHKE TPEJICTABICHUNA O POJM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

I[OCTI/I}KGHHG OTHX ueneﬁ IIporpaMmsal 110 (1)I/IBI/IK€ Ha YpPOBHC OCHOBHOI'O

oO1ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNUE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB pCIICHHUS MPOCTCUINTNX pPacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEl PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

KanennapHo-TeMaTnyeckoe TIaHUPOBAHUE MTPUIIOKEHO OTIAEIBHO.



[Iporpamma coctaBieHa Ha 17 4acoB B KaXJOM Kjacce, B COOTBETCTBUU C
y4eOHBIM TUTAHOM IIKOJIBI U paccuuTana Ha 2023-2024 roa. oOy4yeHus.

B unauBuayasbHOM y4eOHOM IUIaHE Ha U3ydeHUEe (UBUKU sl OOydeHHs
nerei Ha oMy oTBoauT 0,5 yueOHbIX yaca uiu 34 ypoka 1o 20 MUHYT.

Copepxxanue Pabouell mporpammsl agantupoBaHo K yposHto 3IIP VII Buga c
Y4E€TOM PEKOMEHAALMI U U3MEHEHHI, BHECEHHBIX B NPOrpamMMy OOy4YeHUs AeTel
C 3aJiepKKou ncuxudeckoro pazsutus (3[1P)

[Iporpamma 3TOro Kypca mpeaycMaTpUBaeT M3YUYEHHUE JIMIIb TEX SBJICHUU H
3aKOHOB, 3HAHME KOTOPBIX HEOOXOJMMO COBPEMEHHOMY YEJIOBEKY. DTHUMH Ke
COOOpKEHUSIMU OIIPENEIAeTCS YPOBEHb YCBOCHHS Y4eOHOIO MaTepHalia, CTEreHb
OBJIQICHUS YYAIIMMUCA YMEHHUSIMU U HABBIKAMH.

Nzyuenune ¢usnku mns aereit ¢ 3[IP HampaBieHO Ha JOCTHIKEHUE CIICTYIOTUX
LETICH:

OBJIaJICHUE CHUCTEMOW (PU3NUECKUX 3HAHUM M YMEHHUH, HEOOXOAUMBIX JIJIsi
MPUMEHEHUSI B TPAKTHUUYECKON JEATEIIbHOCTH, M3YYEHUS CMEXHBIX JUCIUILINH,
IPOAOKEHUs 00pa30BaHus;

WHTEJUIEKTYallbHOE  Pa3BUTHE, dbopMHUpoOBaHHE  KAuyeCTB  JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JJIsi MOJHOLEHHOW XU3HU B COBPEMEHHOM OOILECTBE,
SICHOCTH W TOYHOCTHU MBICJIM, KPUTUYHOCTH MBIIUICHUS, HHTYHUIUH, JIOTUYECKOTO
MBIIIUICHUSI, 3JEMEHTOB  QJITOPUTMUYECKOM  KYJIbTYpbl, MPOCTPAHCTBEHHBIX
IPEICTABICHNUM, CTOCOOHOCTH K MTPEOJIOJIEHUIO TPYAHOCTEN;

pPa3BUTHE BBICHIUX TCUXUUYECKUX (PYHKIHMH, YMEHHE OPUEHTHUPOBATHCS B
3aJlaHdd, AaHaJIU3UPOBATh €ro, OOAyMBIBaTh U IUIAHUPOBATH MPEICTOSIIIYIO
NESATEIbHOCTb.

JI71st JOCTUKEHWS TIOCTABIICHHBIX 11€JIei HEOOXOIMMO YUYUTHIBATh, UTO YCBOCHHE
MPOrpaMMHOTO Matepuana 1Mo (U3NKE BBI3BIBACT OOJBIINE 3aTPYIHECHUS Y
yuamuxcsi ¢ 3[[P B CBSI3M C TakMMH HMX OCOOEHHOCTAMHM, Kak ObIcTpas
YTOMJIIEMOCTh, HEJOCTATOYHOCTh AaOCTPAKTHOIO MBIIUICHUS, HEIOPa3BUTHE
IIPOCTPAHCTBEHHBIX MpeacTaBieHui. [loaromy ocoboe BHHUMaHHWE MpPU WU3YUYEHUU
Kypca (pu3MKH yaensercs MOCTAaHOBKE M OPraHU3allMd SKCIEPUMEHTa, a TaKXKe
MPOBENCHUIO (TTOYTH HAa KAKJOM YPOKE) KPaTKOBPEMEHHBIX JIaOOpaTOPHBIX PadoT,
KOTOpbIE  Pa3BUBAIOT yYMEHHE IIOJIb30BAThCA MPOCTEHIIMMHU  MPUOOpaMH,
aHaJM3UPOBATh MOJTYUYEHHBIE JaHHBIE.

[Tpu pa3paboTke mporpamMmbl CTaBUJIMCh 3a/ladyu pa3BUTHsS y ydamuxcs ¢ 3I1P
OCHOBHBIX MBICIUTEIBHBIX OIepaluil (aHalu3, CUHTE3, CpaBHEHHUE, 0000IIeHuE),
HOpMAJIM3AIMM B3aUMOCBSI3H UX JESATEIBHOCTU C PeUblo, ((POPMUPOBAHUS TPUEMOB
YMCTBEHHOW pabOTHI: aHAIU3 HWCXOJHBIX JaHHBIX, IJIAHUPOBAHUE MaTepuaa,
OCYLIECTBJIEHUE IO3TAITHOTO M HTOrOBOI'O CaMOKOHTpPOJSA. boiblioe 3HaueHue



NPUIAETCS YMEHHMIO paccKa3blBaTh O BBHIMOJHEHHONW paboTe ¢ MpaBUIbHBIM
yHOTpeOJIEHHEM COOTBETCTBYIONIEH TEPMUHOJIOTUN U YCTAHOBJIEHUEM JIOTHYECKHUX
CBsI3€H B U3JIaraeMOM MaTtepuale.

[Ipy moaroroBke K ypokKaM HYKHO IOMHUTH O HEOOXOJIUMOCTH OTBOJMTH
JIOCTATOYHOE KO JIMYECTBO BPEMEHM HA PACCMOTPEHHE TEM U BOIPOCOB,
pPacKpBIBAIOIINX CBsI3b (DM3HKHU C JKU3HBIO, C TEMHU SIBICHUSMH, HAOIIOJACHUAMH,
KOTOPBIE XOPOIIIO W3BECTHBI YYEHUKAM W3 MX >KM3HEHHOI'O OIbITa. BaxkHO Takxke
MaKCHU MaJIbHO HCIIOJIb30BaTh MEXIPEIMETHbIE CBS3H, T.K. 1eTu ¢ 3IIP ocobeHHO
HYXKJIAIOTCSI B TMPENOJHECEHUH OJHOTO W TOro e Yy4yeOHOro marepuaia B
pa3IMYHBIX aCMEKTaxX, B €ro Bapb MPOBaHUHU, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpETICHUU MOJTYYEHHBIX 3HAHUM U MPAKTU "4ECKUX YMEHUH.

Temn wusydenuss marepuana mias geteit ¢ 3[IP momkeH OBITH HEOBICTPHII.
JlocTaTOYHO MHOTO BpPEMEHH OTBOAMTCS Ha OTpPAaOOTKY OCHOBHBIX YMEHUW U
HABBIKOB, OTBEYAIOLIUX O0s3aTeIbHBIM TPEOOBAHMSIM, Ha IOBTOPEHUE, B TOM
Yyucle KOPPEKUHIO 3HAHUU 3a Kypc (U3MKU Hpeablayniero kiacca. OrpadoTka
OCHOBHBIX YMEHHUI U HaBBIKOB OCYIIECTBIISIETCS Ha OOJBIIOM YHUCIE MOCHUIIBHBIX
yuanmmcs ynpaxHeHuid. Ho 3amanus 1omkHbI ObITH pa3HO0Opa3Hbl 1o (opMe U
COJIEP’KaHUIO, BKJIIOYATh B c€0s1 UTPOBbIE MOMEHTHI. HeManoBakHbIM (hakTOpOM B
oOy4YeHHHM TaKuX JeTed sBIsieTcs o0poKenaTenabHas, CIOKOWHas arMmocdepa,
atMocepa 100pOThl 1 TOHUMAHUSI.

[TpuHun paboThl ¢ OOydYarMMMCS - 3TO U PEYEBOE PaA3BUTHE, YTO BEIET
HEIMOCPEJICTBEHHBIM 00pa3oM K HHTEIUIEKTYaIbHOMY pa3BUTHUIO: YyYalluecs
JOJDKHBI MIPOrOBAPUBATH XOJ CBOMX PACCY’KIEHHM, MOSCHATh CBOU JIEHUCTBHS NPU
peIlIeHNH pa3IMyYHbIX 3a/laHui. BhINOIHEeHEe MMChbMEHHBIX 33JaHUN TpeaABapseTcs
aHaJIM30M SI3bIKOBOTO MaTepHalia C IeJIbI0 MPEeayIpexACHUS OMINOOK.

dopMUpoBaHUE BAXXHEUITUX YMEHUW W HABBIKOB MPOUCXOAUT Ha (oHE
Pa3BUTHS MPOJYKTUBHON YMCTBEHHON MAESATEIBLHOCTU: OOydJarouuecs ydarcs
aHaJIM3UPOBaTh, 3aMeYaTh CYLIECTBEHHOE, MOMeYaTh o0LIee, AeIaTh HECIOKHbIE
BBIBOJBI U OO0OOILEHUS, TEPEHOCUTh HECJOKHbIE NPHUEMbl B HECTaHIApTHHIE
CUTyallud, OOy4yaloTCs JIOTUYECKOMY MBIIUICHUIO, I[pUeMaM OpraHu3aluu
MBICJIUTEIILHOMN IESITEIBHOCTH

VYuer ocobennocreir npereit ¢ 3IIP TpeOyer, 4ToOBl TPH H3YYEHUHU HOBOTO
MaTepuasa 005 3aTe’IbHO MPOUCXOINIO MHOTOKPATHOE €r0 OBTOPEHHE:

a) oipoOHOE 0OBICHEHNE HOBOTO MaTepuralia ¢ OpraHu3aluei SKCIIepUMEHTa;

0) Oeryoe MOBTOPEHUE C BBIJICIICHUEM TJIaBHBIX ONpPEICICHUN U TOHITUH;

B) OCYUIECTBJI€"HHE OOpAaTHON CBSI3M — OTBETHl YYEHUKOB Ha BOIIPOCHI,
paboTa 1o IUIaHY;



') 4aCTh MaTepuaja U3y4yaeTcsi B 03HAKOMUTEIb "HOM ILJIaHE (3HAHUS IO TAKOMY
yuyeOHOMY Ma-TepHajy He BKJIIOYAIOTCSI B KOHTPOJIbHBIE pa—00ThI);

1) HEKOTOpbIe HanboJIee CIIOKHBIE BOIPO"ChI UCKITIOYEHBI U3 PACCMOTPEHHSL.

[Ipu wu3ydyeHuum Kypca (U3MKH HCIONB3Y IOTCS E€AMHUIBI HU3MEPEHUS
¢usnyeckux Benmu4yuH B cucreme CH, omHako ciexyer naBaTh M HEKOTOpHIC
BHECHCTEMHBIC €IMHHULIbI, UMEIOIIHE TPAKTHUECKOE 3HAUCHHUE.

Hwuxe paccMaTpuBatoTCsi KOHKpETHBIE U3 MEHEHUS, BHECEHHBIE B MPOTrpaMMmy 8
KJj1acca. 3aHATHs NpoXoiaT o 20 MUH.

Mecro npenMeTa B yueOHOM IIJIaHEe

B uHauBHIyanbHOM yueOHOM IUTaHE Ha u3ydeHue (u3uku B 7 Kiacce i
o0y4yeHus fetel Ha JoMy oTBoAMTCs | yueOHbIi yac uiau 34 ypoka B rof.

KonuyecTBo uacos, BbIieNIIEMOE YU€OHBIM KoauuectBo yacos
mianoM 'BOY COIIINe4 m.r.T. AJlekceeBKa
7 xJ1acc 34 4
8 Kiacc 34 4
9 xiacc 34 g

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B He/leNi0), B 8
Kiacce — 68 gacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeJIelO).
[Ipennaraempiii B mporpamMme 1o (¢u3MKE MepedeHb JabopaTOpHBIX padOT U
OTIBITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7abopaTOpHbIX PabOT M OMBITOB C YYETOM WHIMBHUIYAIbHBIX OCOOCHHOCTEH
OOy4JaroIuMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.
®uszuka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckne BenuuyuHBL. 3Mepenne Qu3nmueckux BenuuynH. DuU3NUYECKUE
npudopsl. [lorpemnocts u3mepenuii. MexxayHapoHasi CHCTEMa €IMHULL.

Kak ¢usuka u Jpyrue e€cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4HbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. ®uznyeckue npuOOphl U MPOLEeaAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

OmnpeneneHue UEHbI JeJIeHUS MIKaIbl U3MEPUTEIBHOTO TPUOOpa.
N3mepeHne pacCTOSHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MaJIbIX TeJ.

Ok W e

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpA U
JATYMKA TEMITEPATYPHI.
6. IIpoBenenue uccienoBaHMs MO MPOBEPKE TMIIOTE3bI: AIbHOCThH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OoJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHue wactul BemecTBa. CBsA3b CKOPOCTH JABWKEHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUcTalIMYeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.



Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHKECHHUS.

2. Hab6monenue nuddyzum.

3. HabGmionenue  siBneHud,  OOBACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pguamerpa aromMa METOAOM PSOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 0 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0BbEMa BeleCTBa.

Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuna ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUS Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

Hab6nronenne n3MeHeHust CKOPOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TET.

o Ok wWwhE

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenre CKOPOCTU PAaBHOMEPHOTO JMBUKEHHUA (IIapuKa B JKUJIKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OmnbIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)

MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra30B

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJE€HUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000s0ouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

o0k wWNE

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ INIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBue miuaBaHus TeIl: IJIaBaHHWE WM MOTPY)KEHHE TEI B 3aBUCHMOCTHU
OT COOTHOIIICHMS MJIOTHOCTEHN TEIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHON B
J)KMJIKOCTb YaCTH TeJia.

2. OmpenencHre  BBITAJIKUBAIONICH  CHJIBI, JEHCTBYIONMIEH Ha  TEIo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHJIBI, ACHCTBYIOIICH Ha TEIO
B KUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKMJIKOCTb YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U

OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHEprus



Mexannyeckast pabota. MOITHOCTb.

ITpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECUS pblyara K OJIOKY.
«3osnoroe mpaswio» MexaHukd. KIIJ[ mnpocteix MexanusmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOTHI CHJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tea

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

w

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.
4. U3ydeHue 3aKOHA COXpPaHEHMsI MEXaHUUECKON SHEPTUH.

8 KJIACC

Paszgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mmepsl aTOMOB M MOJEKYJ. ONBITBI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaurBaHu€ U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHUS.

BrnaxHocTts BO31yXa.



3HepFI/I$I TOILJINBA. yI[eJ'IBHaH TCIIJIOTA CrOPaHUs.

[Ipunuunel pabotsl TermnoBbix asurarenei KIIJ[ temmoBoro nsuraresns.

TernoBsie ABUTI'aTCJIM U 3alllUTa oxcpyxcaromeﬁ CpCIbI.

3aKoH COXpPAaHCHH:A U IIPCBpPAICHUS SHCPTHUH B TCIINIOBBIX ITPOLCCCAX.

Hemoncmpayuu.

Ok Wb E

© o~

HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenune nuddysun.

Habmroienue siBieHni CMauMBaHUSI U KaWJUIAPHBIX SIBJICHUA.
Habnrofgenue TemioBoro pacuvpeHus Tem.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[TpaBuiia u3MepeHus TeMIIepaTyphl.

Bune! Tennmonepenayn.

OxJtaxIeHue Ipyu COBEPIIEHUHU pabOTHI.

. HarpeBanue npu coBepiiieann paboThl BHEITHUMH CHJIAMH.

10.CpaBHeHHE TETUIOEMKOCTEH pa3InYHbIX BEIICCTB.
11.HaOmronene KAeHus.

12.HabmroieHre oCTOsIHCTBA TeMIIEpaTyphl IIPH TUTABICHUU.
13.Moieau TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMNBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyPhI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

10.Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA.

11.UccnenoBanue npoiiecca UCIapeHus.

12.0Omnpenenenre OTHOCUTETHHOM BIAXKHOCTH BO3TyXa.



13.0Omnpenenenre yneabHON TETUIOTHI TUIABJICHUS JIhA.

Paznen 7. daekTpruyecKkue 1 MATHUTHBIE SIBJICHUSI

OnekTpuzanus Ten. J[Ba poia 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTehe
3apsbKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onextpuyeckoe mnose. Hanpsyxk€HHOCTH 3nekTpuueckoro mosd. IlpunHimn
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka uend. llocienoBartenbHOE W MApalJIEIbHOE  COEAMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYECHUE IS KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe 1MoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICIOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKkTpocTaTuuecKas MHIYKIUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.

0N OEWNE

M cTOUYHMKH TTOCTOSTHHOTO TOKA.



9. JleiicTBUSI SJEKTPUUECKOTO TOKA.

10.251eKTpUYECKHI TOK B KHUJIKOCTH.
11.T"a30BBIi paspsi.
12.VI3MepeHne CHITbI TOKa aMIIEPMETPOM.

13.I3Mepenune 31eKTPUIECKOT0 HAMPSKEHHS BOJIBTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUA.

15.B3anMoieiicTBHE MOCTOSHHBIX MATHUTOB.

16.MopenupoBaHre HEBO3ZMOXKHOCTH pa3/ICICHUS MOJIIOCOB MAarHUTA.

17.MOILCJ'II/IpOBaHHe MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.

18.0mbIT DpcTena.
19.MaruuTtHoe€ 1oJjie ToKa. DJICKTPOMarHur.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21.2neKTpoABUTaTENh TOCTOSIHHOTO TOKA.

22 .WccnenoBanue SBICHUS ICKTPOMATHUTHON MHTYKITHH.
23.0mpiTer Dapages.

24.3aBUCHMOCTh HaIIPpaBJICHUA HWHIAYKIOIHOHHOI'O TOKa OT YCHOBI/Iﬁ €ro

BO3HHMKHOBCHU:.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimoul

1.

o 0k~ w

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COIIPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIUDJICKTPUKHU.

COopka u mpoBepka pabOThI AJIIEKTPUICCKOMN ST MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaupoBaHUe HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OIBITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAJICTBHOM COCIUHEHUU
pE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0OnpeneneHre MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACIAEMOM Ha

pe3ucTope.



12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HWAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha Hell.

13.Onpenenenue KIIJ[ HarpeBaTens.

14 .VccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TTOCTOSIHHBIX MarHUTOB.

15.M3yueHne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TIPH  HUX
00BEIMHEHUH U PA3ICIICHUN.

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.01bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBHS
KAaTyIIKA C TOKOM W MAarHuWTa OT CUJIbI TOKa W HAMpaBlICHUS TOKa B
KaTyIIKe.

18.M3y4yeHue necTBUs MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yueHue paboThl JEKTPOIBUTATETIS.

20.Uzmepenue KIIJI snexTpoaBUTraTeIbHON YCTAaHOBKH.

21.0mBITBI TIO MCCTEIOBAHUIO SBIICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCJIEIOBAHUE W3MEHEHHUI 3HAYEHUS W HANpaBICHHUS WHAYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe nBwkKeHHE. MarepruanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoniHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe nBrkeHne. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnii 3akon HerotoHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus:: cujia TPEHUS CKOJIbXEHUs, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaaneT Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS

uMIlysbca. PeakTuBHOE JBUKEHUE.
Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U padoThl. [loTeHIInanbHas YHEprus Tela, MOJHATOTO HaJl

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas

sHeprud. TeopeMa 0 KMHETHYECKON SHEPTHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU

DHEPIUU.

Hemoncmpauyuu.

1.

o 0k w

8.
9.

HaOmronenne MexaHU4ecKoro JIBMKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTell W TpaeKTOpUM ABMIKCHHS OJHOTO M TOrO e Teia
OTHOCHTEJIHFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH M YCKOPEHUS TTPSIMOJIMHEHHOTO JIBHKEHUS.
HccnenoBanre MprU3HAKOB PABHOYCKOPEHHOTO JTBMKCHHUSI.

HabGnroneHue nBKeHHS Tella 10 OKPY>KHOCTH.

HaOmronenne MexaHn4ecKuX sIBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» 1pu e€ paBHOMEPHOM H  YCKOPEHHOM JBHWKCHHH
OTHOCHUTEJIbHO KaOHuHeTa (PU3UKH.

3aBUCHMOCTh YCKOpPEHHUS Tela OT MAcChl Tella W JCUCTBYIOIICH Ha HETO
CHJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHenune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.Tlepenayua umiynbca mpu B3aUMOICHCTBUU TElL.

11.TIpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICCTBUU TEJL.

12.CoxpaHeHne uMItyjbca Ipyu HEYIPYroM B3auMOICHCTBUU.

13.CoxpaHeHne uMItysbca mpu adCOIFOTHO YIPYTOM B3aUMOCHCTBUY.

14 HaOmroneHue peakTUBHOTO JBUXKECHHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOHOM MaJICHUU.

16.CoxpaHeHne MEXaHHUECKON YHEPTHH MPH JBIKEHUH Tella oI JeHCTBHEM

IIPYKUHBL.

Jlabopamopuvie pabomul u onvimaul.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIIEKKHU.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JBUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM ITUIOCKOCTH.



4. UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBY)KEHUU 0€3 HaualbHOM CKOPOCTH.

5. IlpoBepka THUMNOTE3bl: €CIUM NPU PABHOYCKOPEHHOM JBIDKEHUHU O€3
HAyYaJIbHOM CKOPOCTH MYTH OTHOCATCS KakK psl HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIME MPOMEXKYTKHA BPEMEHH OJIMHAKOBBI.

6. HccnemoBanne 3aBUCMMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIBHOTO JaBJICHHUS.

7. Omnpenenenne ko3 UIIMEHTA TPEHUS CKOIBKCHHUS.

©

Ornpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenrie paboOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JBUIKEHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenre pabOTBl CHUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TIOJABUAKHOTO OJIOKOB.
11.N3ydenue 3aKkoHa COXPAHECHUS YIHEPTUH.
Pa3nen 9. Mexannueckue KoJie0aHusI U BOJHBI

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MIPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxzaeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckne BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koJjieOaHWil Tea 1104 HEUCTBUEM CHUJIBI TSDKECTA W CHIIBI
YIOPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BRIHY X AEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o gk wh

AKYCTUYECKHUI pE30HAHC.
Jlabopamopnwie padbomul u onvimol
1. Onpenenenue 4YacTOThl M IEpUOJa KOJeOAHWNM MaTeMaTHYECKOro
MasiTHUKA.
2. OnpenaeneHue 4acTOThl U Mepruoa KojaebaHu Mpy>KMHHOTO MasTHUKA.
3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.



4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBUCHUMOCTU TEepHOJia KoieOaHUul Ipy3a, MOJIBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoseOaHwmid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepeHue ycKopeHus CBOOOHOTO MaeHUS.

Pa3znes 10. D1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMmaruuTHasi npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. V3y4yeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIEHOTO

tenedoHa.
Pazngen 11. CBeroBble sIBJICHUA

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuUYeckas cucrema. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHEeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

IR

Xona mydeil B cobuparoiieil JnH3e.



7. Xop J1ydeil B paccenBarolIei JIMH3E.

8. Ilomyuyenue n300pa’keHU ¢ TOMOILBIO JINH3.

9. Ilpunuun aeictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOIIA.

10.Moxens ri1asza.
11.Pa3noxxeHue 6ei0ro cBETa B CIEKTP.
12.Tlonyuyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yria OTPa)K€HUs CBETOBOrO Jy4ya OT yrIja
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300pa’KeHUS MPEAMETa B TUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyyeHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOrO PacCTOSIHUS U ONTHYECKOW CUJIbI COOMPAIOIIEH
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnpITbl 1O BOCIPUSTHIO LIBETA NMPEAMETOB NMPH UX HAOIIOACHUU uepe3
L[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBanToBbIe sIBJICHUS

OmneiTel Pe3epdpopna v mimanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanne u Moromenrne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaiueHus. [lepuoa nmomaypacnaza aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus anep. Uctounuku snepruv CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHU HA YKUBbBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.
CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopo/a.

HaGmronenue tpexoB B kamepe Busbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

o0k wWwNE

Perucrpanus nznmydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimol.
1. HaGmrogeHue CIUIONIHBIX M IMHEWYATHIX CIEKTPOB U3ITyUCHUS.



2. UccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue paaroakTHBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAO I MOTY b

[ToBTOpHUTENHEHO--0000IITAIONTNH MOYJIh TIPEAHAZHAYCH I CUCTEMATH3aIUN
u  0000IEHWS TPEIMETHOTO  COACP)KAaHWSA ®  OMbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 0O0ydaromuxcs,
BBIOpABIIHX ATOT YUCOHBIH MPEAMET.

[Tpu u3y4eHNN NaHHOTO MOJIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHUpYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh. OCBOCHUE HAYYHBIX METOJOB HCCIICOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHITH (DU3MUecKue
SBJICHWSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHATBHO ACSTEIBHOCTHBIN XapakTep JaHHOTO paszjena pean3yeTcs
32 CY€T TOro, 4YTO OOy4YalIlIHecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
npeiaracTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3UYecKue SIBICHUS B OKPYKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HHU;

WCITOJI30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUIECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)XCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W ITPCAMCTHBIX O6p330BaTeJIBHBIX

pE3yNbTATOB.

B pesynbrare nzydenust Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0o 00pa3oBaHus

y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B

qacCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
duznyecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

- OCO3HAHHE BAKHOCTH MOPAIbHO--3THUYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILEH COCTABISIOLIEH
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOTO IOBEJECHUSA Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKa pPEQIICKCUU, TMPU3HAHHUE CBOETO IMpaBa Ha
OImMOKY U TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS



® - AKTHBHOE YYacTHE€ B PEIICHWH MPAKTHUYECKUX 3ahad (B paMKax CEMBH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHONW HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3MUECKHUX
3HAHUM;

® - MHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuit, CBA3aHHBIX C (PU3HUKOI;

e 7) 3K0JIOTHYECKOIr0 BOCIIMTAHMSA:

® - OpHUEHTalusl Ha NpPUMEHEHHE (PU3MUECKUX 3HAHUM I peuieHHs 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

® - OCO3HAHME TJI00ATBHOIO XapakTepa 3KOJOTMYECKMX MpoOJieM M ImyTed HX
peuieHus;

e 8) amanTanMu K M3MEHAIIIMMCS YCJIOBHMSAM COLMAJIBHOM M NPHPOIHON
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUM IPU BBIIOJIHEHUH WCCIEIOBAHUNA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

® - TJIOBBIIICHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpPE3 MPAKTHYECKYIO
NEATEIIBHOCTD;

e - 1OTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM Yucie pOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

® - OCO3HAHME 1e(PUINTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

® - ITUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUWU HOBBIX (PUINYECKUX
3HAHUM;

® - CTpEMJICHME aHAJU3UPOBAThH U BBISBIATH B3aMMOCBSI3U IPUPO/IbI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

® - OICHKA CBOMX JEWCTBUA C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoTrpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y odyyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLINE I03HABATEIbHbIE YHUBEPCAIbHbIC yUEeOHbIE EUCTBHUSA,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.



Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIFOUEHHU, BBIIIBUTAaTh THIIOTE3bl O B3aUMOCBA3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYECKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEUICHUs, BHIOOp Haunbosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI W 3alpOChI MPU MMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQoOpMaAIMl W WUIIOCTPUPOBATH peIIaeMble 3a7a4dl  HECIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 IX KOMOWHAIIASMH.



KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:

® B XOJ¢ OOCYXIEHHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMO TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa pEIICHWE 3aJadyd W TOJJCpIKaHHE
01arokenaTeaIbHOCTH OOIICHUS;

® CONOCTABJIATh CBOM CYXICHUS C CYXICHUSMU JIPYyTUX YYaCTHHUKOB
Jauajora, OOHapyXKUBATh Pa3IMIUe U CXOACTBO ITO3HIIHIH;

® BBIpaXaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCHMEHHBIX TEKCTaX;

® IyOJUYHO MPECTABIIATH PE3YIbTAThI BHITIOJIHEHHOTO (PH3NYECKOTO OMBITA
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

e [IOHMMATh W  HCIOJH30BAaTh  IPEUMYIIECTBA  KOMaHIHOM MW
WHIUBUAYAJbHOW pabOThl TPU PEIICHUM KOHKPETHOH (H3HUYECKOU
poOJIEMBI;

® TIPUHUMATH MM COBMECTHOM IEATEITHPHOCTH, OPTaHU30BHIBATH ICUCTBUS
mo e€ JOCTH)KCHHUIO: pacHpeaesissTh POJd, O0O0CYXKJIaTh MNpPOILECcChl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKHUX JIFOICH;

® BBINOJHATH CBOIO YacTh PaOOTHI, JOCTUTass KAUYECTBEHHOTO pe3yJibTaTa Io
CBOEMY HAIpaBICHUIO W KOOPJAWHHPYS CBOU JCUCTBUS C JPYTUMH
YJIcHaMH KOMaH/IbI,

® OIICHMBATHh KAa4YECTBO CBOETO BKJIAJa B OOMIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:
® BBUIBIIATH NPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOyHOUIUX
JUIS pelieHns (pU3NUeCcKux 3HaHUi;
® OpPHUEHTHPOBATbCA B  PAa3IUMYHBIX [OAXOJAAX IPUHATHA  PELICHUM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
rpyIIon);
® CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pU3NUecKon 3a1auu Win
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraeMble BAPUAHTHI pEIICHUM;
e Jenath BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

® J1aBaTh JCKBATHYIO OLICHKY CUTYAI[MU U MPEaraTh IJIaH €€ U3MECHECHUS,



® OOBSICHATH TPUYMHBI JOCTIKCHHS  (HEHOCTWIKEHHUS) Pe3ylIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCII€ B XOJ BBITIOJHEHUS
($u3MYECKOT0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBLINXCA CUTYyallUid, YCTAHOBJICHHBIX OLIMOOK,
BO3ZHUKIINX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIHN U YCIOBUSIM;

® CTaBHUTH ce0sl HA MECTO JIPYroro YeJIOBEKa B XOJ€ CIOpa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroTo;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHH HU3NUECKUX 3a]1a4 UIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHIy 00yueHus B 7 kJjiacce peaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTH Y O0YHYAIOIIUXCSl YMEHUM:

® UCHOJb30BaTh MOHATHS: (U3MUECKHME M  XMUMHUYECKHUE  SIBJICHMS,
HaOJI0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMULBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAEUCTBYIOIAS
cuJa, nedopmanus (ympyras, MJacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e paznuuaTh sBieHUsA (AUQPy3usi, TEIIOBOE IBHKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, Meperaya JAaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamy, arMocepHoe JaBi€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

® pacro3HaBaTh TMPOSIBICHWE U3YYEHHBIX (U3UYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
NPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOAE U TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;



OMKCHIBATh MU3yUYCHHBIE CBOMCTBA TeN W (PU3UUYECKHUE SBICHUS, UCIIOJIB3YS
bu3znyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
IyTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKUBAIOINIAsl CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTb, IUIEUO CHUJIBI,
MOMEHT CHJIBI, KO3(D(OUIMEHT TOJE3HOTO JCHCTBUSA MEXaHH3MOB,
KMHETHYECKass U TOTEHIMAJIbHASI JHEPrus), MpPU ONUCAHUM TPABUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3yeMbIX  BEIMYUH, HUX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TPpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIo paBHOBecUs pbiuara (0510ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPrud, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyallMii NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

peumaTts pacy€THble 3amadud B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIJIOBUSI 33/1a4 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UIECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE U PEIICHUs 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYNHBI;

pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJ/IOB, B OMTMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
NpEANnoyoKEeHne  (TUIOTe3y),  pa3inuyartb M UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;



® BBHIIOJHATh MPSIMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0b€Ma, CHUJBI M TEMIEPaTypbl C MCHOJIb30BAHHEM aHAJIOTOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTY U3MEPEHNUI;

® [POBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTHU OJJHOM (PU3HYECKON BEIMYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PaBHOMEPHO JABHXKYILETOCsS Tela OT BPEMEHU [IBHXKCHMSI Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CHUJIbI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHUs, Cilenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEMIOKEHHBIX TaOMUI U TpaUKOB, JENaTh BBIBOJBI MO pE3yJibTaTam
UCCJIEI0BAHNUS;

® [IPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (PU3UUECKUX BEIMYMH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHJIA TPEHHUS CKOJIbKEHHS,
JABJICHWE  BO3/yXa, BbITAJIKUBAIONIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOI(PPUIMEHT TMOJE3HOTO NeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBINIOJIHEHUH H3MEPEHHM COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE HCKOMOW BEJIMYMHBI,

e CcOOJI0/IaTh MpaBUia TEXHUKHA 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
00opy1I0BaHUEM;

® VyKa3blBaTh NMPUHLMUIIBI JACUCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phluar, NOJABUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

® XapaKTEepU30BaTh NPHUHIMIBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHM TMpecc,
MaHOMETp, BBICOTOMED, MOPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;



® TMPUBOAWTH MNpPUMEPHl  (HAXOAUTh HWH(POpPMAIMIO O  TPHUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUMX 3HAHUNW B TIOBCEIHEBHOMU
KU3HU I oOecrieueHrs 0e€30MacHOCTH MPpU 0OpallieHUuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS W COOIIOACHUS
HOPM IKOJIOTUYECKOTO TMMOBEJICHUS B OKPY’KaIOIIEH CPE/IE;

® OCYIIECTBIISATh OTOOp WCTOYHUKOB wHpopManuu B VHTEepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAaHUH U TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(doOpMaIUIO, KOTOpas SIBJISETCS NPOTHUBOPEYMBOM HIU MOXKET OBbITh
HEJIOCTOBEPHOM;

® UCIIOJIH30BATh MPHU BHITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrOo COJIEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e Co37aBaTh COOCTBEHHBIC KpaTKHWE MUChMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIHK (HU3UIECKOTO COICPKAHUSA, B TOM
YHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX UCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BaTh
W3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAIIUCH;

® [IpU BBIMOJHECHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN PaCIPEACIIITh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3ajav4aMH,
CICIUTHh 3a BBITTOJIHCHHEM IUTaHA JCWCTBUH, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JEATEIBHOCTh  TPYIIIBI, BBICTpAaUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIIHX.

K xonIty o0yuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

® HCITOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBMKCHHE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKHUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIepaTypa, BHYTPEHHSSI HHEPTUs, TEIJIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsil, HIEKTPUUECKOE T0JIe, TPOBOTHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIA 3JICKTPUICCKUI TOK, MAarHUTHOE TI0JIC;

® paznuyaTh SABICHUS (TETUIOBOE PACIIMPEHHE M C)KaThe, TeIulornepenaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUIAPHBIC SIBICHHS, UCIIapEeHUE,
KOHJIEHCAIWs, TUIABJIEHWEe, KpUCTAJUIM3anus (OTBEpIEBaHUE), KHUIICHHE,
Temionepeaaya (TerI0npOBOJHOCTD, KOHBEKIIHNS, U3JIy4YEHUE),



ANEKTpU3alUs T, B3aUMOJICUCTBUE 3aPsJIOB, JACUCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
[0 OINHMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WYECKUX SIBJICHUUA B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPHUPOJE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, usinydeHue CoiHLaA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiH, JIpeiid TOJIFOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIOIB3YsI
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTA
IJIABJICHUSI, yJEJIbHAas TEIUIOTa MapooOpa3oBaHusl, ylelibHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEJIbHASl BIIAXXHOCTh BO3/yXa, JJICKTPUUYECKHI 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAEIbHOE  CONpPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(bU3UYECKUI CMBICIT MCTOJIb3YEMbIX BEJIWYMUH, 0O003HAUYCHUS W €IUHUIIbI
bu3nYeCcKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIE TOJIOXKEHUS MOJEKYISPHO--KUHETUYECKON TEOopUu
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
JIxoyns—JleHa, 3akOH COXpaHEHHMsS DHEpPrud, TIpPH ITOM JaBaTh
CJIOBECHYIO (hOPMYJTHPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTEeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHIM,
(bu3MUEeCcKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbs pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIIBl, CBS3BIBAtONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTAaTOK
JaHHBIX I peUIeHHs] 3aJadud, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
$u3MYECKUX METO/MOB, HCIONb3ysS OMHCAHME HCCIEIOBAHMS, BBIICISATH
IPOBEPAEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYeCKUX CBOWCTB Te (KAMUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTD JAaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIEepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbI OT TEMIEPATYPhI KUIAKOCTH H
IIom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl Tl W B3aUMOJICHCTBUE
IEKTPUYECKUX  3apsA/i0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
pOBEpSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEpaTrypbl, OTHOCUTEIbHOU
BJIQXXHOCTH BO3JyXa, CHJbl TOKa, HANPSDKEHUS C HCIOJIb30BAHHEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DPU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAW IIONEPEYHOro
CEYEHMS U Y/IEJIbHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENILHOIO M MapajyIeIbHOTO  COEIMHEHHM
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH



pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] U TPpaduKos,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3NYeCKUX BeIMYMH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COIMPOTUBICHUE MPOBOAHMKA, padoTa W
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH H3MEPEHHUs, COOMPAThH
IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIIETys MPEIIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyOBaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW JHEPTUH, 3JIEKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATEIBbHBIC IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECCKUE
MIPETOXPAHUTEITH, DICKTPOMArHUT, JICKTPOABUTATEINb IIOCTOSHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nIecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTEIHHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (JKUKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CTOpaHusl, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI JJICKTPUUCCKUX
Heneil ¢ mocne0BaTeNbHBIM 1 MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecriedeHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

OCYIICCTBJIATh TOUCK WHpOpMauK (U3HNYECKOTO COJICpKaHUS B
NHTepHeTe, Ha OCHOBE HMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCISATH  MH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEp)KaHMS, CIPABOYHBIC MaTepHabI,
pecypchl cetn MHTepHET, BiajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HUHPOPMAIIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;



® C03/1aBaThb COOCTBEHHBIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
0000mass uHGOPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO
Collep)KaHWsi, B TOM 4YHCJIE MYOJIMYHO TPEACTaBIATh PE3YJIbTaThl
IPOEKTHOM WJIM HMCCIENOBATENbCKON NESITEbHOCTH, NPU 3TOM I'PAMOTHO
UCIONB30BaTh HW3YYCHHBIM MOHATUHHBIA ammapat Kypca (QHU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3EHTALINENH;

® [IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (U3UUECKUX
MPOLIECCOB pacHpeliesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
MTOCTABJICHHBIMU 33JJa4aMHU, CJICIUThH 3a BBIIIOJHEHUEM ILUIaHA IEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIaI B
NEeATEIbHOCTb IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 6230BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

® UCIOJIB30BaTh IIOHATHA: CHCTEMA OTCU€Ta, MarepuaigbHas TOYKA,
TPAeKTOpHsI, OTHOCUTEIbHOCTh MEXAHUYECKOTO JBMXXKEHUS, Aedopmarius
(ympyrasi, mjaacThuyeckasi), TpEHHUEe, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJbHO30PKOCTD,
CIEKTPBI UCITYCKAHUSI U TOTJIONICHUS, alb(a-, 6eTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SIICPHAS] DHEPTETUKA;

® pa3nuyarh SABJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPY’KHOCTH, B3aMMOJICHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHUE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTpaHEHUE, OTPAKEHUE WU NPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKeHHE OEJoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh TMPOSIBIICHHE U3YYEHHBIX (U3UYECKUX SBICHUI B
OKpyXaroleM Mupe (B TOM 4yucie (QU3UYecKue SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHONW CUCTEMbI, pEAKTUBHOE



JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, I[yHAMM, DOXO, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMUECKOe JAECUCTBHUE BUIAMMOIO,
yJIbTPaUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pasvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4YH, PaJAMOAKTUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
¢usznyeckue BENUYMHBI (CPEOHSIE M MTHOBEHHas CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMILYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLUANbHAsI SHEpPrus Teia,
IOJHATOrO0 HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IPYXKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHM4YecKass SHEpIus,
NEpPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1 U EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMIYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
OPUYUHHO--CIIEJICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX ILIaroB C OMOpPOM Ha 2—3 H3yUEHHBIX CBOWMCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3amaud  (omMparomuecs Ha cuctemy U3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE



YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIUISl PELIEHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HAuYeHus (HU3N4ecKon
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEHINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIECIOBAHMS, BBIICISATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
IPOBEJCHUS  HMCCIIECJOBAHUs, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOANUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrHH, 3aBUCHUMOCTh MEpuoaa KojeOaHWW NpyKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparoieit
JuH3e, HAOMIOJECHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajicHnus): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHMpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3MYecKuX BETUYMH B BUJAC TaOJHIl U TPAPUKOB, JI€TIaTh BBIBOIBI IO
pe3yJbTaTaM MCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTh M YCKOpPEHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJIHOTO Ma/ieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U



nepuoa KojeOaHui MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMparoniel JIMH3bL, PAJAUMOAKTUBHBIN  (OH):
IUIAaHUPOBATh H3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

e COOJIIO1aTh MPAaBUJIa TEXHUKHA O€30MaCHOCTH P paboTe ¢ 1ad0paTOpHBIM
000pyOBaHUEM;

® pa3nuyaThb OCHOBHBIE TMPU3HAKU HW3YUYEHHBIX (U3UUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaToOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO S/Pa;

® XapaKTepu30BaTb MPHUHLMIIBI JIEHCTBUS HM3YyUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCMNONB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

® JCIOJb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU HU3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;

® [PUBOAWTH MNpUMEpPhl  (HAXOAWUTh HH(OpPMALMIO O  TPUMEPaAX)
PAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

® OCYIIECTBISITh TOHWCK HMHpOpMAMK (U3NYECKOTO COJACpKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJyY€HHON MH(POpMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

® HCIOJB30BaTh MPH BHITIOJTHEHUH YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;



® C03/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MHPOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel C y4&ToM O0coOEHHOCTEeH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacon JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB u
u/n TeM pOrpaMMb! Beero Kontpoabusie IIpakTnueckue (uudposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
Paszgea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAKOLIEr0 MUPa
bu6moreka IJOK
11 Pu3HKa - HayKa o npupoAe L https://m.eds00.ru/7f416194
bubmoreka IIOK
12 PH3HHECKHE BEHHHHEI L . https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METO 1 1 bubnuotexa [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Htoro mo pazneny 3

Pa3znes 2. IlepBoHayajibHbIE CBEeCHUS 0 CTPOCHNH BelleCTBa

2.1 CrpoeHue BeniecTBa 1 bubmorexa [TOK
https://m.edso0.ru/7f416194
29 JIBU>KEHME U B3aMMO/ICCTBUE 1 1 butmoreka [JOK
YaCTHI] BEIICCTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHHS 1 bubmuoteka [JOK
BEIIIECTBA https://m.edso0.ru/7f416194
Htoro no pazneny 3

Pa3nen 3. JIBuskeHHe U B3aUMOAeCTBHE TeJl

bubmoreka IIOK
3.1 Mexarurieckoe fpukenne 3 https://m.edso00.ru/7f416194
3.2 Nuepuus, macca, II0THOCTh 3 1 bu6mmoreka I{OK
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Cwuia. Bune! cun

Hroro no paznemny

5

11

Pa3nen 4. JlaBiienue

TBEPABIX TeJl, dKUIKOCTE U ra3oB

https://m.edso0.ru/7f416194

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

Hasnenue. [lepenava naBienus

4.1 TBEPABIMU TEJIAMH, KUIKOCTIMHU 2 Bubmmorexa LIOK
' ’ https://m.edsoo.ru/7f416194
U ra3zaMu
bubmoreka IIOK
4.2 JlaBIIeHHE KUAKOCTH 2 https://m.edsoo.ru/7f416194
bu6moreka IJOK
4.3 ATMocdepHOE TaBIIeHHE 1 https://m.edso0.ru/7f416194
4.4 JleicTBYE )XKUIKOCTH U Ta3a HA 5 1 2 bu6amoreka I{OK
' MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 10

Pa3zgea S. Pabora 1 MOIIHOCTB. JHEpPrus

bu6mmoreka IJOK
5.1 Pabota u MomHOCTh 2 1 https://m.edsoo.ru/7f416194
bubmoreka IIOK
5.2 [TpocTeie MEXaHU3MBI 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
5.3 MexaHn4ecKast SHEPIHsl 3 1 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 7
OBHIEE KOJIMYECTBO YACOB I1IO 68 3 12
I[TPOITPAMME



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

8 KVIACC

KosauuecTBo 4acoB ek TPOHHBIE
Ne HauMeHoBaHMe pa3/ieioB U
Konrpoabnsie IIpakrnuyeckne (mupposbie)
n/n TeM NMPOrPaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
Pa3nen 1. TensioBble siBJIeHUS
11 CtpoeHue u cBOMCTBA 5 bubmoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka IJOK
12 Terosbie nporecce! 10 1 2 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 15
Paspnen 2. JiieKTpruyecKue 1 MATHUTHbBIE SIBJICHUS
21 Sapmmemme renn 2 1 Bumrorexa LIOK
' P " https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHUE
29 [ToCTOAHHBIN 3JIEKTPUYECKUMN 10 1 v butmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 MarsuTHbIe ABICHHIA 4 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 IICKTPOMATHHUTHAS HHAYKIWA 3 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 19
OBIIEE KOJIMYECTBO YACOB I10 34 3 145

I[TPOI'PAMME



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

Koaun4yecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB U JueKTpoHHbIe(HUPPOBBIE)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padéoTbI
pecypchbl
Pa3znen 1. Mexann4veckue siBJeHUs
11 MexaHndeckoe ABMKECHUE U 8 1 bubmoteka [IOK
' CIIOCOOBI €r0 OIMCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 5 1 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHUS 4 1 bubmmorexa LHOK
' P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasznen 2. Mexann4yeckue K0JIe0OaHUA M BOJHDBI

bu6mmoreka [JOK
2.1 M 0 3 1
CXAHITICCRHE KOACOARHA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 M .3 2 1 1
CXAHITICCKHC BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny )

3.1

Paznen 3. DiieKTpOMArHMTHOE 1MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbI

DJIEKTPOMArHUTHOE TOJIE U
AIIEKTPOMATrHUTHBIE BOJIHBI

2

1

bu6moreka IJOK
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 paznemny

Pa3nen 4. CBeToBbBIC ABJICHUA

41 3aKOHBI PACIPOCTPAHECHUS 5 bubmuorexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 2 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
43 Paznoxenne 6e10ro cBeTa B 5 bub6mnoreka [JOK
CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznena 5. KBantoBblie ABJIeHUSA

51 Hcnyckanue v noryiomeHne 1 bu6mmoreka [JOK
' CBETA AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO Sg1Ipa 1 bubmorexa HOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 )il 1 1
/ICPHPIC peariini https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 3

Paspnen 6. [loBropuTe/ IbHO-0000 a0 MOYJIb

6.1

[ToBTOpEeHue u 0600I1IeHNE

coziepkaHus Kypca (pU3nKH 3a

7-9 xnacc

bubmoteka [IOK
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 paznemny

OBUIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®wusuka, 7 xnacc/ Ileppimikun A.B., OOmectBo ¢ OrpaHuYeHHOM
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocsemenue»

2. Owuszuka, 8 xmacc/ Ileppimkua A.B., OO6mectBo ¢ orpaHMueHHON
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocBemnieHue».

3. ®usuka, 9 kmacc/ Ilepeimkun U.M., I'ytauk E.M., UBanoB A.U., Ilerposa
M.A., Akumonepsoe obmectBo «M3natenbctBo «IIpocBenienune

4. A.B. Ileppiukun COoopHuUK 3a71a4 1o ¢pusnke 7 - 9 Kiaccol; K yueOHuKam A.B.
[leppimknna u ap. «Pusuka. 7 xknace», «Pusuka. 8 kimace», «dusnka. 9 kiacey.
®I'OC (x HoBOMy yuebHHKY) / A.B. Ilepwimkun; coct. I'.A. Jlonmona. - 16-¢
u31., nepepad. u gomn. - M.: UznarensctBo «Jk3amen», 2019. - 270c.

5. Kupux JI.A. ®usuka. 7 kiacc. Pa3HOypOBHEBBIE CaMOCTOSITEJIbHBIE U
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2020. — 192 c.

6. Kupuxk JI.A. ®wusmka. 8 kmacc. Pa3HOypOBHEBBIE CaMOCTOSITEIBHBIE U
KOHpTposabHbIe padoTel. — M.: MJIEKCA, 2019. — 208 c.

7. Kupuk JILA. ®uszuka. 9 wiacc. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2019. - 192 c.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

/kaace
1. Tenpenmreitn JLE., Kupuk JL.A., I'enbdrar .M., 3agauu no ¢usuke mns
OCHOBHOM WIKOJBI ¢ TpuMepamu pemiennit 7-9 kiacel. [log pen. B.A. Opiosa. —
M.: MJIEKCA, 2019. - 416 c.
2. I'pomueBa O.M. KoHTposibHBIE M CaMOCTOSITENbHBIE pabOTHl N0 (usuke. 7
kiace: Kk yueonuky A.B. Ileppimkuna «®usuka. 7 kjaacey». - 7-€ u3Jl., CTEPEOTHII.
- M., Dx3amen, 2019.- 109 c.
3. Kupuk JILA. ®uszuka. 7 xknacc. Pa3HOYpOBHEBBIE CAMOCTOSATENIbHBIE U
KOHpTpoibHBIE padoThl. — M.: MJIEKCA, 2019. - 192 c.
4. Mapon A.E. ®uzuka.7 xn.: Jlumaktuueckue mMatepuasibl. 7 Kjacc: y4eOHO-
MeToaudeckoe mocodue / A.E. Mapon, E.A. MapoH. — 5-¢ u3z., crepeotun. — M.
Hpoda, 2019. — 123, [5] c.: ui.



5. Mapon A.E. ®usuka. CoopHuK BompocoB u 3anad. 7 - 9 kmaccel/ A.E. Mapos,
E.A. Mapon, C.B. Ilo3oiickuii. - M. [poda, 2019.

6. 'ennenmreitn JILE., Kupuk JILA., I'enbdprar .M., 3agaun no dusuxe ajs
OCHOBHOM IIKOJBI ¢ TpuMepaMu pemiennit 7-9 kiacel. [log pen. B.A. Opiosa. —
M.: WJIEKCA, 2019. - 416 c.

8 ki1ace
I. Kupux JILA. ®usmka. 8§ knacc. Pa3sHOYpOBHEBBIE CaMOCTOATENBHBIE U
KOHpTposbHbIe padoTel. — M.: MJIEKCA, 2019. — 208 c.
2. Mapon A.E. ®usuka.8 ki.: aumaktuueckue marepuanbl/ A.E, Mapon, E.A.
Mapon. - M. [Ipoda, 2019.
3. Mapon A.E. ®uszuka. CoOopHUK BONPOCOB U 3aaa4. 7 - 9 kiaccel/ A.E. Mapos,
E.A. Mapon, C.B. Ilo3oiickuii. - M. [poda, 2019.
4. I'pomueBa O.M. KoHTponbHBIE U CAMOCTOSITENbHBIE pA0OTHI MO (U3UKE. 8
kiacc: k yaueoHuky A.B. Ilepsimiknna «®usnka. 8 kimace».- M., Dk3amen, 2019.

9 kJ1acc
1. Tenpenmreitn JLE., Kupuk JLLA., I'enbdrar .M., 3agauu no ¢usuke ms
OCHOBHOM IIKOJBI ¢ TpuMepamu pemiennit 7-9 kiacel. [log pen. B.A. Opiosa. —
M.: WJIEKCA, 2019. - 416 c.
2. Kupuk JILA. ®usumka. 9 xmacc. Pa3HOypOBHEBBIE CaMOCTOSITEIBHBIE H
KOHpTpoJibHBIE paboThl. — M.: MWJIEKCA, 2019. — 192 c.
3. Mapon A.E. ®usuka.9 ki.: nunakruueckue marepuansl / A.E. Mapon, E.A.
Mapon. — M.: [Ipoda, 2019.
4. Mapon A.E. ®usuka. Coopuuk BonpocoB u 3an1ad 9 knacc/ A.E. Mapon, E.A.
Mapon, C.B. Ilozoiickuii. — M.: Ipoda, 2019.
5. I'pomriea O.M. KoHTponibHBIE M CaMOCTOSITENIbHBIE pabOThl MO (u3uKe. 9
kiacc: k yueOnuky A.B. Ilepsimikuna «®usuka. 9 kimaceyn.- M., Ok3amen, 2019.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. 1C. Ilkoma. dusmka, 7-11 xi. bubnmoreka HarasgHbIX mocooOuii. Ilox
pen.Xannanora. — CD ROM.
2. CD for Windows. ®wusuka, 7-11 k1. bubimoTeka 3JIeKTPOHHBIX HarJIsIHBIX
noco6uii.- CD ROM.
3. kona Kupunna u Medoaus
4. Enunas kosutekius 1udpoBeiX 00pa3oBaTeIbHBIX PECYPCOB



http://school-collection.edu.ru/catalog/pupil/?subject=30

5. OtkpsiTas ¢usnka http://www.physics.ru/courses/op25part2/design/index.htm
6. I'azeTa «1 ceHTIOps»: MaTepHabl 10 (HU3UKE

http://1september.ru/

/. @ecTuBanp negarorudeckux uaen «OTKPBITBIA YPOK»
http://festival.1september.ru/

8. ®usuka.ru

http://www.fizika.ru

9. KM-mkona

http://www.km-school.ru/

10. DnexTpoHHbIN yUeOHUK

http://www.physbook.ru/

11. Camas Gosbiiasi aeKTpoHHas OubauoTeka pyHeTa. [[oUCK KHUT U )KypHAJIOB

http://bookfi.org/.



http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
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