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Pabouas nporpamma coctaBiieHa Ha OCHOBE (heJiepajbHON aaanTUPOBAHHON
OCHOBHOIl ~ 001eo0pa3oBaTebHOM  IporpamMmbl  o0mero  oOpa3oBaHUs
00y4aroluXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3J10pPOBbSI, C HUCIIOJIb30BAHUEM
matepuaioB denepanbHOr0 TOCYJIAapCTBEHHOIO CTaHAapTa OCHOBHOI'O OOIIEro
oOpa3oBaHMs W aBTOPCKOM IporpaMmbl mo (u3uke uist o0uieo0pa3oBaTeabHbIX
yupexaenuit E.M. I'ytauk, M.A. IlerpoBa, O.A. YepnukoBa (Puzuxa. 7—9
KJ1acchl : padouas nporpamma k Jiuanu Y MK U. M. Tlepeimikuna, E. M. I'yTHuK, A.
W. BanoBa / — Mocksa : [Ipocemienue, 2021).

JlanHasi TporpaMMa COXpaHsSeT OCHOBHOE coOJepaHhue 00pa3oBaHUS
o011eo0pa3oBaTeIbHOM LIKOJIBI, HO OTJINYAKOTCS KOPPEKLIMOHHOU
HaIpaBJIEHHOCTbIO OOyUEHHS.

[Ipu oOydeHun perell MaHHOW KaTeTOPUU WCIONB3YIOTCA YYEOHUKU
oOmiero tuma (B COOTBETCTBUU C YTBEP)KIEHHBIM CIUCKOM yueOHHKOB MOY
«COII Ne 36»).

ConmepxaHue mnporpamMmbl 1O (PU3UKE HANpaBlIeHO Ha (OPMUPOBaHUE

CCTECCTBEHHOHAYYHON TPAaMOTHOCTH OOYYAIONIUXCS W OPTaHU3AIMI0 H3YYCHUS
bU3NKN Ha ACATEIBPHOCTHON OCHOBE. B mporpamme mo (u3nMKe yYHTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuszauuu Tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yibTaTaM OO0Yy4YEHUsI, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00IIEeT0 00pa3oBaHUsI.

[Iporpamma 1o gusnke ycTaHABIMBACT pacIlpeesiCHHe yueOHOTO MaTepraia
1o rogam oOy4deHus (1Mo Kjiaccam), IpejiaracT IPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHUs MPEIMETHOTO COJCp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJArOITNXCS.

[Iporpamma mo ¢u3uke pazpaboTaHa C IETbI0 OKa3aHHUS METOAMYECKON
MTOMOIIY YYUTEITIO B CO3/ITaHNN paboveii mMporpaMMbl IO YICOHOMY TIPEIMETY .

®duszrka ABISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOIbKY (U3MUECKHUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBIICHUM, W3ydaeMbIX XHUMHEH, OWOJoTHel, acTpoHOMHUEH © (U3HIECCKOU
reorpaduell, BHOCHUT BKJIaJ B €CTCCTBCHHOHAYYHYI0 KapTHHYy  MHpa,
MpPEeOCTaBIsieT Haubosiee sICHbIe O0Opaslbl MPUMEHEHHsS Hay4HOro METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

OpHa W3 TJIaBHBIX 3a7a4 (U3HUECKOr0 00pa3oBaHHS B CTPYKTYpEe OOIIETro
o0pa3zoBaHMsI COCTOWT B (HOPMHUPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH M
WHTEpeca K HayKe y 00yJaromuxcsl.

W3yyenue @usuku Ha 0a30BOM YpOBHE IMpeArojiaracT OBJAJCHHE
CJIEYIOIMMHA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBICHUS;
e OTICHMBATH ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;



 UHTEPIIPETUPOBATD JTaHHbIE u UCIIOJIb30BaTh Hay4yHbIe
JI0Ka3aTeNbCTBA IS MOJTyYEeHUS BEIBOJIOB.

[leon w3ydeHus (u3MKH Ha YpPOBHE OCHOBHOTO 00Imero o0pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHbIX oOpranumzanusx Poccuiickoit ®enepauuu, peaau3yromux
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKACHHON pEIICHUEM
Komnernn MunucreperBa npocsenienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenus Gusnku:

e IPUOOpETEHNE HWHTEpeca M CTPEMJICHUs OO0ydaromuxcs K HayyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (OPMUPOBAHHE
UCCIIEIOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

 GOpMHUPOBAHNE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa U3yYEHUs] OCHOB
CTpOEHHS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKY;

o GOpMUpOBaHNE TPEACTABICHUI O ponu (U3UKK IS Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  NPEIACTaBICHUH O  BO3MOXHBIX  cdepax  Oymaymien
npo(hecCUOHANIBHOM N1€ATENbHOCTH, CBA3AHHOM ¢ (PU3MKOM, MOArOTOBKA K
nanbHeneMy o0y4eHHIO B 5TOM HaIlpaBJICHUU.

JlocTmkeHne 3TUX IeNed mporpamMmbl 1Mo (pu3MKe Ha ypOBHE OCHOBHOTO

o01ero 006pazoBaHus 00ECIeYUBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

e IpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX,
TEIUTOBBIX, JIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e IPUOOpETEHNE YMEHUI OMUCHIBATh U OOBSACHATH (U3UUYECKUE SIBICHHS C
UCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHU;

¢ OCBOGHHME METOJOB pEIICHUs MPOCTEHIINX pacu€THhIX 3agad4 ¢
UCTIOJIb30BAaHUEM buznyeckux MOJIETEH, TBOPUYECKUX u
NPAaKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHHUU HaOII0JaTh MPUPOJHBIC SBICHUS U BBIMOIHITH OIBITHI,
1abopaTtopHble  pabOThl M  3KCHEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE TPHEMOB paboOThl ¢ MHpopMaIuell (U3HMUECKOTO COACPIKAHUA,
BKJItOUYasi THPOPMAITUIO O COBPEMEHHBIX TOCTIDKEHUSX (PU3UKHU, aHAIIU3 U
KPUTHUECKOE OLICHMBaHNE HH(POpMALUY;

¢ 3HAKOMCTBO €O c(hepamu MpodeccuOHANIbHOMN IeATENbHOCTH, CBA3aHHBIMU C
(¢u3MKOW, W  COBPEMEHHBIMHU TEXHOJIOTMSMH, OCHOBAaHHBIMH  Ha
JTOCTHKEHUSX (DPU3HUECKON HAYKH.



Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanms oTBoauTCs 238 wacoB: B 7 Kiacce — 68 yacos (2 yaca B HEJEN0), B 8
KJ1acce — 68 JacoB (2 yaca B Heaeno), B 9 kinacce — 102 gaca (3 yaca B HECIMIO).

OCHOBHBIC HANIPABJIECHUS KOPPEKIMOHHOH PadoThl 10 pusnke

AnantupoBaHHas oOpa3oBaTeNbHasl MporpamMma no (uU3MKe HampaBieHa Ha
JOCTH)KEHHE CIEAYIOIINX LENei:

1. KoppekunoHHbIX (IIPeoJ0JIEHUE OTCTaBaHUsl, HEYCIIEBAEMOCTH, OTKIIOHE-
HUl, 1e()eKTOB B U3yUYCHUU NIPEIMETA).

2. PeabmiuTanmoHHBIX  (BOCCTAHOBJICHHE YBEPEHHOCTH B  CBOHX
BO3MOYHOCTSIX — «CUTyalUsl yCIIEXay).

3. Crumynupyromas (IoJOXKUTENbHAs BHYTPEHHSISI MOTUBALIHS ).

Ilpu 3mom usyuenue Qusuku cayxcum cneoyrouium yeiam:

- 0C60€eHUe 3HAHUL O MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHUAX; BEJIMYMHAX, XapPaKTEPU3YIOIIUMX 3TH SIBICHUS; 3aKOHaX,
KOTOPBIM OHHM IIOJAYMHAKOTCS; METOJAX HAyYHOIO TIO3HAHUSA NPUPOABI U
(opMupoOBaHUE Ha 3TOIl OCHOBE MpPEACTAaBIECHUHN O (U3NUECKON KapTUHE MUDPA;

- oenadenue ymMeHusMu TPOBOAUTH HAOJIOJIEHUS TPUPOIHBIX SIBICHUH,
ONMUCHIBaTh M 0000IIaTh pe3ysbTaThl HAOMIOAECHUN, HCHOIb30BaTh IPOCTHIE
U3MEpUTENIbHbIE TPUOOPHl A U3yyeHUs (PU3UUYECKUX SIBICHUN; MPEICTABIATH
pe3ynbTaThl HAOMIONCHUNW WM HM3MEPEHUH C TIOMOINbIO Taliui, rpadukoB u
BBISIBJISITh HA 3TOM OCHOBE AMITUPUYECKUE 3aBUCUMOCTH; IPUMEHSTH MOJIyYECHHbIE
3HaHUS i1 OOBACHEHHUS Pa3HOOOPA3HBIX TMPUPOAHBIX SIBICHUW U TIPOIECCOB,
NPUHLNNOB JEHUCTBUS BAXHEUIIMX TEXHUYECKUX YCTPOWCTB, I PELICHUSA
(puznyeckux 3agay;

- pazeumue T03HABATEIbHBIX HHTEPECOB, HHTEIEKTYaJbHbIX U TBOPYECKUX
CIOCOOHOCTEH, CAMOCTOSTENBPHOCTH B NPUOOPETEHUH HOBBIX 3HAHUU TIpU
pelieHnn (pU3NYEecKUX 3aJ1a4 U BBIMOJIHEHUN SKCIIEPUMEHTAIBHBIX MCCIEI0BaHUIMI
C UCIIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUH;

- gocnumanue YOEKIECHHOCTH B BO3MOYKHOCTH II03HAHUS IPUPOJIbI, B
HEOOXOJMMOCTH Pa3yMHOI'O MCIIOJIb30BaHUs JTOCTHKEHUN HAyKU U TEXHOJIOTUH
JUIs JaJIbHEHIIEro pa3BUTHS 4YEJIOBEYECKOro OOIIeCTBa, YBa)XKEHHUS K TBOpPLIAM
HAyKH U TEXHUKH, OTHOILICHUS K (U3MKE KaK K DJIEMEHTY OOIIederoBeuecKoi
KYJIbTYpBHI;

- NpUMeHeHUue NOJYYEHHbIX 3HAHUU U YMeHUll IJs PELICHUs IMPAKTUYECKUX
3a/la4y TMOBCEJHEBHOM MXU3HM, NJs1 OOecredeHHs] Oe30IacHOCTH CBOEH KU3HU,
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS U OXPAHBI OKPYKAOIIEH CPeIbl

Basicnvimu Koppekyuonnvimu 3a0auamu npocpammol A6AAI0OMCA:

o dbopmupoBaHUe y4eOHBIX YMEHHI U HAaBBHIKOB (YMEHHI paboTarh IO
MUCbMEHHOMY M YCTHOMY aJITOPUTMaM);

o WHIUBUTyTA3aIis OOyICHHS C YIETOM COCTOSHUS 3/I0POBbS;



o Pa3BUTHE Yy y4YalIUXCsl OCHOBHBIX MBICIIMTENIBHBIX ONeparuil (aHamus,
CHHTE3, CpaBHEHHE, 0000IIICHHE);

o dbopMupoBaHUE MPUEMOB YMCTBEHHOW pabOThl (aHAIU3 HMCXOJHBIX
TAHHBIX, TUTAHUPOBAHUE JEATEIHLHOCTH, OCYIISCTBICHNE MTO3TAITHOTO U UTOTOBOTO
CaMOKOHTPOJIS);

o pa3BUTHE  pEYHd, YMEHHS  UCHOJIb30BaTh  IPU  [E€pecKase
COOTBETCTBYIOIIYI0 TEPMUHOJIOTHIO; PA3BUTUE YCTHOM M MUCbMEHHOM peun;

o pa3BUTHE OOIICYYeOHBIX YMEHUI 1 HABBIKOB;

o KOPPEKIIUS 3pUTEIbHON U CTyXOBOU MaMsITH U BHUMAHHUS

HpuHUHIBLI PA00THI ¢ YYALIUMHUCS.

e opraHu3ainus paboThl C y4€TOM UX OCOOEHHOCTEH.

® METOAUYECKOE COIPOBOXKIACHUS.

® JIOCTYIHOCTb HU3JIOKEHHsI yueOHOro MaTepuaia.

e ajanTanus K MKOJIE U COUUAIIBHOMY OKPYKEHHIO.

o KOHTPOJIbHBIE MEPONPUATHUS, HAIIPABICHHBIE HA BBISBICHUE TOI'O KaK
ydaligecss MOTYT  JIOTUYECKHM  MBICIHTh, 0000marh, JelaTh  BBIBOJBI,
KJIaCCU(PUIIMPOBATh, AaHATU3UPOBATh, IPUMEHSATh 3HaHUS Ha MPAKTHKE.

DopMBbI OPraHu3aANNH JIeATeJbHOCTH yyammuxcs ¢ OB3:

o paboma ¢ KHuzcou: y4eOHMKOM, 3aJaYHUKOM, CIPABOYHOU
autepatypoil. C mepBoil cTynmenn oOydeHus: PU3MKe y ydarmxcs GOpMUPYIOTCS
YMEHUS U HaBBIKK paOOTHI ¢ YICOHHMKOM: KaK UM ITOJIh30BaThCS, KaK BBIJCIUTH B
TEKCT€ OCHOBHBIE MOMEHTHI, BHACTh M IOHUMATh JIOTUYECKHUE CBSI3M BHYTPHU
MaTepuaia. Ydamuecs JOJKHBI HAy4YHThCS IIOJB30BAaThCS  OTJIABIICHUEM,
an(aBUTHBIM yKa3aTeJieM, CIPaBOYHBIM MaTepuaaoMm, TaOJIMIIAMH B TEKCTE€ U B
KOHIIE y4yeOHHKa, MOSCHEHUSIMU K PUCYHKaM, mpuMmedaHusMu. Hexortopas yacTh
MaTepuaia (MpUMEpPbl TEXHUYECKUX TMPHIOKEHUN, HCTOPUYECKUE MaTepuabl)
MOXXET OBITh IpOopaboTaHa Y4YalIMMHUCS CaAaMOCTOSTEIBHO MO YYeOHHKY UM KHUTaM
JUTSl YT€HUS B BUJI€ TBOPUYECKUX pabOT U KOPOTKUX JIOKIIAIOB.

® peuwieHue 3a0ay no Qusuke:

1) cmocoOcTBYIOT ©Oojiee CO3HATEILHOMY | TIPOYHOMY  YCBOCHHUIO
M3y4yaeMoro MaTepuania;

2) TPEeACTaBISAIOT TMPEKPACHOE CPEACTBO I TNMPUMEHEHUS TEOPHUH Ha
MIPAKTHUKE;

3) pa3BUBAlOT Yy YyYallUXcs JIOTUYECKOE MBIIUIEHUE W  HaBBIKU
CaMOCTOSTENIbHON padOoThI;

4) O3BOJIAIOT B IeJIec000pa3Hoil U ya00HOM dhopme PopMHUPOBATH CBI3HYIO
peub.

Ou3nYecKuii CMBIC Pa3IMYHBIX ONpENeIeHUuN, POPMYIHUPOBOK U 3aKOHOB
CTAHOBUTCS ISl y4YaIllMXCSl BIOJHE OYEBUIAHBIM TOJBKO IOCJE HEOJHOKPATHOTO
MOJIb30BAaHUS UMU B NMPUMEHCHHH K YAaCTHBIM, KOHKPETHBIM IPHMEpPaM, TO €CTh
npu pemieHnn 3amad. B aTom ciydae Qusnyeckue ¢GOpMysbl OKHUBAOT IS




y4dalxcs, CTaHOBATCS 0oJiee MOHATHBIMU. Y MeNbIM OAOOPOM BOIIPOCOB U 3aja4
MOXXHO  YCIIEIIHO, HE TpPaBMHUpPYsAd ICUXMKY IIKOJIBHUKA, IPOBOJUTH
WHIMBUIyaJIbHYIO CIIOBapHYIO paboTy.

o ¢ponmanvuvlie nadopamopuvie padomout. JlabopaTOpHBIC 3aHATHS
CHOCOOCTBYIOT NMPUOOPETEHUIO yUYalIUMHUCS pabOunX HABBIKOB, Pa3BUTHIO OOLIEH
U MEJIKOM MOTOpuKH. B mponecce caMoCTOATENbHON MNPaKTUYECKOW padoOThI
IIKOJIFHUKA COBEPIICHCTBYIOT TIPOIECCHl BOCIPHUATHS U HaAOIIOJATETbHOCTH.
[IpoaenbiBast OMBITHI, TPOU3BOS HAOIIOAEHUS, H3MEPEHUS, TPOOBI, BHUMATEIHHO
clensl 3a TMPOUCXOISMIIMMH SIBJICHHUSIMH, OOAyMBbIBash KaKIpld Imar B pabore,
y4alyecs pa3BUBaIOT JOTMYECKOE MBIIIJIEHUE, BHUMAHUE, TaMSATh.

e  JomawiHee 3a0anHue CIYXWT, KaK NPaBWIO, JUIS 3aKPEIUICHUS YXKeE
U3Y4YEHHOT0 MaTepuana, OTpabOTKH COOTBETCTBYIOIIUX YMEHUN 1 HABBIKOB.

®opmamu  KOHTposst ocBoeHus oOyuaroumumucs ¢ OB3  conepikanus
SBJISTFOTCSL:

e TEKyIIMA — WHAUBUAYaJbHBIH M (POHTAIBHBI ONpOC, NpOBEpKa

TETpaJeH;
e TPOMEXYTOUHBIN - PU3HMYECKUE TUKTAHTBI, TECThI, B3AUMOKOHTPOJIb;
e HUTOTOBBIM — KOHTPOJbHAs padoTa, UTOrOBOE TECTUPOBAHHUE.



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

®usznka — Hayka O mnpupoae. SBieHus npupoapl. PUHUECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuuHbl. M3mepenue ¢Qusmyeckux BenuuuH. Duznyueckue
npudopsl. [TorpemHocTs n3MepeHnit. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢w3uka wu Jgpyrue eCTeCTBEHHBIC HAYKHM HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAyUYHBIN METOJ TMO3HAHMS: HAOJIOJCHHE, MOCTaHOBKAa HAYyYHOTO
BOIPOCA, BBIJIBIYKCHHUE TUIIOTE3, SKCIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBineHus. Onucanne GU3NIECKUX sIBICHUN C TTIOMOIIBIO MOJIECIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJIIEKTPUUYECKUE, MArHUTHBIE, CBETOBbBIC

SBJICHUSL.
2. ®usuyeckue NpuOOpHI U MPOIEAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OrmpezeneHne LEHbI AeICHUS MIKAIbl H3MEPUTEIHHOTO MprUoopa.
2. M3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )XUAKOCTH U TBEPOTO TEA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3MepeHue TemIieparypbl MpPHU MOMOIIUA >KUIKOCTHOTO TEPMOMETpA U
JaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE TUIIOTE3bI: AAIbHOCTH MOJIETA
HIapuKa, MyIMIEeHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIe BhICOTA
IyCKa.

Paszpneu 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OMNbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenne wyactui BemiecTBa. CBA3b CKOPOCTH JBWIKCHUS YACTHUI[ C
temneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbl€ COCTOSIHHMSI BEUIECTBA: CTPOEHUE ra30B, KUJKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBsI3b MEXy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHOMOJICKYJISIDHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauyuu.

1. HaGnronenue OpOyHOBCKOTO JABUKEHUS.



2. HaGmonenue nuddyszun.
3. HabGmionenue  sBiieHMH,  OOBSCHSIOIIMXCS  HPUTSDKEHUEM — WIH
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Onenka JuameTpa aromMa METOJIOM psiioB  (C  MCIOJIb30BAaHUEM

dororpadmii).
2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHue U B3auUMo/1elicTBHE TeJl.
Mexanudeckoe JBHKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHsis CKOpPOCTh NMPU HEPABHOMEPHOM JABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUSI.
SBnenne wuHepuuu. 3aKOH HHEPUMU. B3auMonencTBHE Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUs Teln. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHULE
o0BEMa BerecTna.
Cwmita Kak XapakTepHUCTHKA B3auMOJercTBUA Ted. Chia ynpyrocTd M 3aKOH
I'yka. M3mMepeHne chibl ¢ IOMOIIBIO JTUHAMOMETpa. SIBJICHUE TATOTEHUS U CHIIA
TspkecTd. CHila TSKECTH Ha Ipyrux IaHeTtax. Bec tena. HeBecomocts. CnoxxeHune
CWJI, HAIPaBJEHHBIX MO OAHOW mpsimoil. PaBHonelcTByromas cui. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Tea.
2. H3mepeHune CKOpoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHne n3MeHeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5. CpaBHEHHE MacC 10 B3aUMOJCHCTBUIO TEII.
6. Cno)xeHue cujl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnvie padbomul u onvimol.
1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO JBHXKEHUS (IIapuKa B KUIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmnpeneneHue cpegHEN CKOPOCTU CKOJBXKEHMsI OpyCKa WIM IIapuKa I10
HAKJIOHHOM INTIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOIIME 3aBHCHMOCTh pacTsKeHus (medopmarium)
NPY>KUHBI OT MIPUI0KEHHOUN CUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paszneun 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



Hasnenue. CriocoObl yMEHBIIICHUS W yBEJIMUCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3za OT oObéma, Temmeparypnl. [lepenaua naBneHus
TBEPABIMU TEJAMHU, KUJIKOCTAMM MU Trazamu. 3akoH [lackans. [THeBmatnueckue
MalIuHbl. 3aBUCUMOCTH JIaBIICHUS KHUIAKOCTH OT TriayOuHbl. ['mapocTaTudyeckuid
napajaokc. Coobmaromuecs cocyabl. [ uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emmu u arMmocdepHoe AaBieHue. [IpuunHBI CyIIECTBOBaHUS
BO3AylHOM o0onouku 3emun. Omnbit Toppuuennu. M3mepenue atrmochepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeNO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaromuecst Cocyabl.

['mppaBnudeckunii nmpecc.

[Tposinenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKMBAIONIEH CHJIBI OT O0OBEMa MOTPYKEHHOM YacTu
TeJa ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IUJIaBaHUE WIM TMOTPY>KEHHE TEJI B 3aBUCUMOCTH
OT COOTHONIEHUS TJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CWJIBI, JICWUCTBYIOIIEW Ha  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKWMBAIOIICH CHJIBI,
JCHCTBYIONIEH Ha TENO B IKUAKOCTH, OT O0OBEMA TOrpYXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTtpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKU U
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Paspnen S. PaGora u MOIHOCTb. JHEpPrusi.

Mexanuyeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas TUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpuMeHeHHe mpaBWiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mpaBwino» MexaHuku. KIIJI mnpocteix MexaHusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprud. KuHeTuueckas W TOTEHUUANbHAs JHEPrUS.
[IpeBpalieHre 0JTHOTO BUIa MEXAHUYECKOW PHEPTUU B APYrOol. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopnvle padbomuel u onvimol.

1. Omnpenenenue pabOThl CUIBI TPEHHS MPU PAaBHOMEPHOM JIBUKEHUM Teja

110 TOPU30HTAIILHON TIOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.
8 KJIACC

Paszneu 6. TerioBbie sABJICHUS.

OCHOBHBIE ITIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJEKYJI. OMNbITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Mogenn TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHHUU BEIIECTBA.
Kpucramnuueckue u amopgnsie tena. OObsICHEHHE CBOMCTB ra3oB, )KHJIKOCTEH U
TBEPIABIX TEJI Ha OCHOBE IIOJIOKEHUM MOJEKYIAPHO-KMHETUYECKOU TEOPHH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. T€IUI0BOE PACIIMPEHNUE U CIKATHE.

Temmneparypa. CBs3p TeMIepaTypel CO CKOPOCTBIO TEIUIOBOIO JIBUKEHUS
yacTull. BHyTpenHsss »Heprusa. CnocoObl HM3MEHEHUS BHYTPEHHEH SHEPruu:
TerIonepeaada u COBEpLICHUE paboThI. Buner TeIUIoNepeIayn:
TEILIONIPOBOJAHOCTh, KOHBEKIIUs, U3Iy4YCHHUE.

KomuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. TerooOMeH u
TEIJIOBOC paBHOBECHWE. YpaBHEHHE TeruioBoro Oamanca. IlnmaBnenuwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJACNbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konHaeHcauus. Vcnapenune. Kumenue. YnenbHas Ttemnora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTyphl KUIEHHS OT aTMOC(HEPHOIo
JTaBJICHMUS.

BrnaxxHocTs Bo3Iyxa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHHUS.

[Tpuniuner pabotel TemmoBbix aBurateneid KIIJ[ TteroBoro nBuraress.
TeroBble ABUraTEIN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS YJHEPTUH B TEIJIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JBUKEHHUSL.
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Habmonenue nuddysumn.

HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUI.
HabGnronenue TemioBoro paciiupeHus Ted.

W3meHenue naBieHUs ra3a Nnpu U3MEHEHUU 00bEMa M HArpEeBaHUM WM
OXJIAXKICHUH.

[IpaBuia u3mMepeHust TeMepaTyphl.

Bune! Terutonepenayun.

OxJta)kAeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaOmroneane xurenus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUH.
13.

Mopgenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM MJIU caxapa.
OnbITEl 10 HAONIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL

OmnpeneneHue AaBiICHUS BO3yXa B Oa/UIOHE MINIPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT €ro
00BEMa 1 HarpeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rumoTe35l TMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue wu3MeHeHUss BHYTPEHHEW DJHEPruu Tela B PE3yJbTare
TEIIONepeau U PaOOTHI BHEIITHUX CHJL.

HccnenoBanne sIBICHHUS TEIUIOOOMEHA TMPU CMENTMBAHWHM XOJIOAHOW W
ropstuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOH  MpH
TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeapbHOU TEMIOEMKOCTH BENIECTBA.

HccenenoBanne npouecca UCHapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenabHON TEIUIOTHI TIJIaBJICHUS JIbJIA.

Paszges 7. DinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onexrpusauus Ten. J[Ba poja JIeKTpUYECKUX 3apsaoB. Bzanmopelicthe
3apsokeHHbIX Ten. 3akoH KynoHa (3aBUCHMOCTb CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3apA0B U PACCTOSTHUS MEXKY TEIaMH).

Onekrpuyeckoe mnozie. Hampsoxk€HHOCTh anekTpudeckoro mosst. IIpuHiun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snmekTpuyeckux 3apsioB. DJIEMEHTapHbBINA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOmHMKM W JMAJIEKTPUKHA. 3aKOH  COXPAaHEHMS
JJIEKTPUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCJIOBHS CYLIECTBOBAHMS JSJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO ToKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cuna  ToOKa.  DJIEKTPUYECKOE  HAIPSKECHHUE.
ComnpoTuBI€HHE NPOBOJHMKA. Y IEJIBHOE COINPOTUBIICHHE BellecTBa. 3akoH Oma
Uit ydactka uenu. IlocienoBarenbHOe WM MMApALIEIBHOE  COEIUMHEHHE
IIPOBOJTHUKOB.

Pabota ®w MONIIHOCTh DJJICKTPUYECKOTO TOKa. 3akoH Jhxoyms—Jlenma.
DneKTpuUecKue Ieny U MOTPeOUTEeNH MEeKTpUIecKoil sHeprun B OpiTy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3aMMOJEHCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHoOe 1oJsie 3eMJIM U €ro 3HaA4Y€HHE ULl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarnutHoe T1oJIe  JIEKTPUYECKOro Toka. IIpumenenume
3JIEKTPOMATHUTOB B TEXHUKE. /[elicTBHE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
OIEKTpOABUIATENb TOCTOSHHOTO TOKA. VCIONb30BaHME >JEKTPOABUIATENICH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SBneHue 351eKTpoMarauTHOM MHAYKUuU. [IpaBumno JleHua.
DIIEKTPOTEHEPATOP. Crioco0sl ITOJTYyYEHHUS ANEKTPUYECKOU JSHEPIUu.
DIEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnekTpusanus Tell.
JIBa poaa 3JIEKTPUYECKHX 3apsIA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIN.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.
DnekTpocTaTudecKkas UHAYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKH U TUANEKTPHUKHU.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN OCTOSITHHOTO TOKA.
JIericTBUSA DIIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKUI TOK B JKHJIKOCTH.
. 'a30BbI1 pasps.
. I3MepeHune cuibl TOKa aMIepMeETPOM.
. I3mepenue 2eKTpuIecKoro HalpsiKeHUs! BOJIbTMETPOM.
. Peocrar u marasuH cOnpoTUBICHUI.
. B3anMopeicTBre noCTOSHHBIX MAarHATOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS MOJIFOCOB MAarHUTA.

L 0 N o Uk wDN R

T T T Y
O U1 A W N R O



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHyue MarHUTHBIX IIOJIEU IIOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHo€ 1oje ToKa. DIEKTPOMAarHHuT.

JlericTBE MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb IIOCTOSIHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Omnerter ®apages.

3aBUCHUMOCTh HANpPaBJIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHU.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO JJCKTPU3ALMU TEJl HWHIAYKIUEH U TIpH
COIPUKOCHOBEHUMU.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOrO IO Ha IPOBOJAHUKUA H
JIDJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON TSN TTOCTOSHHOTO TOKA.
N3Mepenue n peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryJmpoBaHue HAIIPSHKECHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JIEKTPUUYECKOTO
COIPOTUBJICHUS NPOBOJHUKA OT €ro [JIMHBI, IUIOMIAJA MONEPEUYHOIrO
CEUCHHUS U MaTepuaia.

[IpoBepka mpaBwia CIOXKEHUS HANPSIKEHUW TPU MOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia [Jid CWIbl TOKAa NPU NApaUIEIbHOM COCIUHEHUH
pE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTHA  AJIEKTPUUYECKOTO TOKA, BBIACISEMOM Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBaHne MarHuTHOTO B3aUMOJCUCTBUS MOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TOJS  IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BbETMHCHUY U Pa3ICIICHUH.

HccnenoBanue neiCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aHMOJECHCTBUSA
KATyIIKA C TOKOM M MarHuta OT CHJIbI TOKa W HalpaBi€HUS TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITBI TIO HMCCJEAOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOM HMHIYKIIMH:
UCCJIEIOBAHNE W3MEHEHHI 3HAUYE€HHUs W HANpaBlIEHUS HWHIYKIMOHHOTO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe JABukeHue. MarepuanbHas Touka. (Cucrema OTCUéra.
OTHOCHUTENIBHOCTE MEXAHUYECKOr0 JIBI)KEHMS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerwxeHue. HepaBHomepHoe npsMonuHerHoe aBumxkeHne. CpeaHsst 1 MrHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmwkeHue. (CBoOomHOe
nagenue. OnsITel [ anues.

PaBHOMEpHOE ABMXEHHE MO OKpYyXHOCTU. lleprog m yvacrota oOpanieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[Iepseiit 3ak0oH HproTroHa. Bropoii 3akoH Herotona. Tperuit 3akoH HeroroHa.
[TpuHIMI CYTIEPIIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHHUs: criia TPEHHS CKOJIbKEHHUS, CHIIA
TPEHUS TIOKOSI, IPYTre BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue muaHeT BOKpyr CosHma. IlepBas xocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanibHON TOukH. AOcomoTHO TBEpHoe Teno. PaBHOBecne
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenne nmnyinbca. Mmiynse cumbl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexannueckass pabora U MouIHOCTh. PaboTa cuil TsKeCTH, YNpPYyrocTH,
Tpenus. CBsi3p oHepruu u paboTsl. [loTeHIManbHas SHeprust TeNa, MOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJIH. [loTeHIManpHas 3HEPTUsl CKaTON NpyKkuHbl. KnHeTnueckas
sHeprus. Teopema O KMHETHYECKOW 3HEPIrUH. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPIUHU.

Hemoncmpayuu.

1. HalnroneHue MeXaHMYECKOro JBMXKEHHS Tella OTHOCHTEIBHO PA3HBIX TEI

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHME NyTe W TPACKTOPUM JBMXKEHHMS OIJHOTO M TOrO XK€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre NpUu3HaKkoB PABHOYCKOPEHHOIO JIBUKCHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

HabGnrogenne MexaHM4ecKuX sIBJICHUH, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Temexxka» 1npu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBUKEHUH
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHHs Teja OT MAaccChl Tejla M JIEUCTBYIOIIEH Ha HEro
CUJIBI.

Habimroienue paBeHCTBA CUII IIPYU B3aUMOJEHCTBUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya uMmIrynbca Mpy B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUH MPHU IBH)KEHHUH TeJIa M0 ACHCTBUEM
IPYKUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa [jsi pa3rOHa U JabHEUIIEro PaBHOMEPHOIO
JBMKEHMSI LIApUKa UITU TEJIEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKEHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHue yCKOpPeHHs Tejaa NPU PaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOH IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBHKEHUU 0€3
HAYaJbHOW CKOPOCTHM TYTH OTHOCATCS KaK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHIIbL
HOPMAJIBHOT'O JaBJIECHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUSI CKOTBKCHHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenne paboThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUM Teja
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CHUJIBI  YOPYTOCTH IpU  MOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXPaHEHHSI SHEPTHUH.

Pa3znen 9. Mexannuyeckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIE€OaHUI: IEpUo,
4acToTa, aMIUIMTy1a. MaTeMartnyecKnii M NpyKUHHBIM MasTHUKH. [IpeBpaiienue
SHEPIUH MpH KoJ1eOaTeIbHOM JIBUKEHUH.

3aryxaomue — konebaHus.  BwiHykaeHHele — koneOanus. — Pe3onasc.
Mexanndeckue BoyHbL. (CBOWCTBA MEXaHWYECKHX BOJIH. IIpononbHble U
IIONIEpEYHbIE BOJIHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacupoCTpaHEHUS.
MexaHn4uecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKoCTh 3Byka u BbIcOTa TOHa. OTpaxkenue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGOmronenue koneOaHui Ten MOJ JEHCTBHEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.
HaGumroieHue BeIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCca.
PacrnpocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabumroieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬂopamopubte pabomul u onvimeol.
1. Ompenenenre 4YacToThl M IepHoJa KoJeOaHMH MaTeMaTHYeCKOIo
MasTHHKA.

2. OmnpeneneHue 4acToThl U EPHO/ia KOJIEOAHHUI MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NEpUOa KOJICOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEpHOJa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEpPHOJia KOJIEOaHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnpIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  IepHoja  KoseOaHui
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.

7. W3mepeHue ycKopeHus: CBOOOIHOTO MaJCHUsI.

Paszgeua 10. Di1eKTpOMAarHuTHOE MOJI€ U JICEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHMTHOE  IOJIe.  OJIEKTPOMarHuTHele  BoJIHBL.  (CBolicTBa
JIEKTPOMAarHuTHeIX BOJH. [llkama 3jeKTpoMarHUTHBIX BOJH. lcnosb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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DJneKTpoMarauTHas npupoga cBera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3yueHnue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbBIC ABJICHUS.

JlyueBas  mopnenb  cBeTa. HNcrounukun  cBera.  IIpsamonuHeinHoe
pacnpocTtpanenue cBera. 3armenns Cosana u JIynsl. Otpaxkenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesloMiieHHs cBera. llosHOe BHyTpeHHee
OTpakeHue cBeTa. Mcrnosnb30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom onyuedr B smH3e. OnTudeckas cuctema (oToammapara,
MUKpOCKOTIa M Tejieckona. [7a3 kak onTHYeckas cuctema. biau3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cera B cnekrp. Omnwitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

Ontudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ Iy4er B pacCerBarOIIECH JIUH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

[TpuHuun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp riaza.

11. Paznoxenue 6enoro cBera B CIEKT.

12. [Tomy4yenue 6em0T0 CBETA MPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUsI CBETOBOTO Jiyya OT yria
MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCHUMOCTH yIJla MPEJIOMIICHHUS] CBETOBOIO Jyda OT yTJia
MaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIION.
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4. [lomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLIEH JINH3BI.
Omnpenenenre (HOKYCHOTO PacCTOSHUS W OMTHUYECKON CHIIBI cOOMparomeit
JIMH3BI.

6. ONBITHI 110 Pa3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB IPU MX HAONIOJACHUU uepe3
I[BETOBBIC (DUITBTPHI.

Paszneus 12. KBanTtoBbIe sIBJICHHS.

Omneitel Pe3epdopna u mmanerapHas monens aromMa. Mogenbs atoma bopa.
HcnyckaHue 1 NMOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a, O6eta- u ramma-uznydeHus. CTpoeHue aTOMHOTO
anpa. HyknonHas Momens aroMHoro sgpa. M3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsSA0BOTO M MAacCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX sjaep. CBs3b Maccel W dHEpruu. Peaknuu cuHTE3a U
nenenus siaep. Microunnku 3ueprun ConHna v 3BE3 1.

Snepnas sHepretuka. JIeMCTBUS pPAAMOAKTUBHBIX W3JIyYEHUW HaA IKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IM4yHbIX T'a30B.

3. Cnektp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHUI.

6. Perncrpanus nzmydeHus IPUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomuel u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3JTyUYEHHS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YacTHUIBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000AIOIIMI MOYJIb MPEIHA3HAUEH JIJISl CHUCTEMATHU3alluu
U o0O0OuIeHHs]  MPEAMETHOIO  COJAEp)KaHHWS U ONbITa  JIESITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YYEHHUH BCEro Kypca (GU3MKH, a TaKkKe JJis MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢Gu3uke ia oO0ydaronmxcs,
BBIOPABILINX 3TOT yU4EOHBIN MpeIMeT.

[Ipn mM3ydeHUn JaHHOTO MOAYJS PEAIM3YIOTCS MU CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CHEUYMBAETCS JTOCTHKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  PE3yJbTaToOB  OOydeHHUs, (PopMuUpyeTcs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHMS



SBJICHUN MPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUAMH OOBSICHATH (PU3NUECKHUE
SIBJICHUSA, IPUMEHSS IIOJyYEHHbIC 3HAHUSA, peElarb 3aJadyd, B TOM YHUCIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMAIBHO NEATEIBHOCTHBIM XapaKTep JAaHHOIO pas/iella peaau3yercs
32 c4€T TOro, 4YTO OOy4YaroIIMECs BBIMOJHIIOT 3aJaHus, B KOTOPBIX UM
IIPEIIAracTCs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHUI pAClO3HABaTh M HAYYHO OOBACHATH
(u3HYecKue SIBICHUS B OKPYKAOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;
UCIOJIb30BaTh HAYYHbIE METO/bI UCCIEA0BaHUs (PU3NYECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAydHbIE OCHOBHI Hamboyiee BaKHBIX JOCTIKEHHUH COBPEMEHHBIX
TE€XHOJIOTUW, HATPUMEP, MPAKTUYECKOT0 MUCIIOJIB30BaHUs PA3JIMYHbIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

N3yuenne pu3MKu Ha YpOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs HalpaBiIeHO
Ha JIOCTM>KEHHE JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.
B pe3ynbpraTe m3ydenusi GU3MKHA Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y oOyuatoierocsi 0ya1yT c(poOpMUpOBaHbI CIEAYIOIINE JTUYHOCTHBIE PE3YJIbTaThl B

YacTH:
1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

® — MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
bu3nYecKoil HayKu;

® — [ICHHOCTHOE OTHOIICHHUE K JJOCTHKEHHUSIM POCCUMCKHUX yUEHBIX-(PU3HKOB;
2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® — IOTOBHOCTh K aKTUBHOMY YYAaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX Tpo0JieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUXKEHUN (PUBUKY;

® — OCO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKUX MPUHUUIIOB B JESITEIBHOCTH
YY€HOTI0;
3) 3cTeTH4eCKOro BOCIIMTAHUSA:

® — BOCHPUATUE ICTETUYECKUX KauecTB (PU3MUECKOM HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:

® — OCO3HaHUWE LEHHOCTU (U3NYECKON HAyKM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABIIAIOLIEH
KYJbTYpHI;

® — pa3BUTHE Hay4yHOH JIOOO3HATENBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;
5) ¢opmupoBaHusi  KYJBTYpPbl 3I0pPOBbSI M  3MOIHOHAJIBHOIO
0J1aronoJIy4ns:

® — OCO3HAaHME ILIEHHOCTH Oe3omacHoro oOpa3a KH3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXHOCTU IMpaBUi O€30MACHOrO IMOBEACHUS Ha
TpaHCIIOpPTE, Ha JOpOrax, ¢ SJIEKTPUUYECKUM M TEIJIOBBIM 00OpYIOBaHHUEM B
JIOMAIIHUX YCIIOBHSIX;

e — chopMupoBaHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHME CBOETO IIpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:

® — AKTHBHOE Yy4YacTHE€ B PEIICHUWU NPAKTUYECKUX 3a7ady (B paMKaX CEMbH,
o0pazoBaTenpHON  OpraHW3allid, TOpoJaa, Kpas) TEXHOJOTHYECKOH |



COITMAJILHOM HANpPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE W (PU3HUECKUX
3HAHUI;

® — HMHTEpEC K MPAKTUIECKOMY M3YyUYCHHIO TIPO(ECCHiA, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0TrH4eCKOr0 BOCIIMTAHUS:

e — OpHEHTalMs Ha NPUMEHEHHE (U3UYCCKUX 3HAHWUM JJIs PEIICHUs 3aJa4d B
00JIacTH OKpY’KAroIIeH cpepl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

e — OCO3HaHHME IJI00ALHOrO XapaKTepa 3KOJIOTHUYECKUX IMPOOJIeM U MyTed uX
pelieHus;

8) agmanTanuu K M3MEHAKINMMCH YCJIOBUSM COUHAJIBLHOM W NPHPOIHOH
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBHM TP BBIMOJHEHUH HWCCICIOBAaHUN U
MPOCKTOB (DU3UYCCKON HAMPaBICHHOCTH, OTKPBHITOCTh OIBITY W 3HAHHIM
JIPYTHX;

® — T[OBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JICATEIILHOCTD,

® — MOTPeOHOCTH B OPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — oco3HaHME JNe(PHUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

® — IUIAHUPOBAHHWE CBOETO PA3BUTHS B NPHOOPETCHWHM HOBBIX (PU3MYECKHUX
3HAHUM;

® — CTpeMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3aMMOCBS3HU IIPUPOJIBI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

® — OICHKAa CBOUX JCUCTBUM C YYETOM BIMSHUA HAa OKPYKAKOIIYIHO CpENy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOEHHUS NpOrpaMMmbl MO (U3HKE HAa YPOBHE OCHOBHOI'O
oO1ero oOpa3zoBanus y odyuyaroierocst 0yayT copMupoBaHbl MeTanpeaIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TT03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  yd4eOHBIC  JICHCTBUS,  PETYJIATHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue AeicTBUA:



e BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

e YCTAHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKAIMHA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBAaEMbIX (aKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUIECKUM SBIICHUSM;

* BBISIBJISITh  TIPUYMHHO-CIICICTBEHHBIC CBSI3W TMPU U3YYCHUH (UBHUECKUX
SIBIICHUI M TPOIIECCOB, AENaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUYEHUH, BBIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

e CAMOCTOSITENIFHO BBIOMPATH CIIOCOO pelieHusl yueOHON (HU3MUecKoi 3amaun
(cpaBHEHME HECKOJIBKMX BapUaHTOB pEILIEHHUsA, BbIOOp Haubolee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

basoBble ucciaenoBareJbcKue 1eHCTBUA:

e ICTIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;

e IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOXHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJIBIIOE HCCIEI0BAHUE (PU3HUECKOTO
SIBJICHUS;

¢ OLICHWBATh Ha TNPUMEHUMOCTb U  JOCTOBEPHOCTh  HH(OPMAILHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WJIM SKCIIEPUMEHTA;

e CAMOCTOSTEIIBHO (HOpPMYITHUpOBaTh 0OOOIICHHS W BBIBOABI 1O pe3yibTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,;

e IPOTHO3UPOBATh ~ BO3MOXKHOE  JajbHEilllee  pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, @ TAK)KE BBIABUTATh MPEAIIOJIOKEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

e IPUMEHATh PAa3JIMYHbIE METOJbl, HHCTPYMEHTBl U 3alpOoChl MPHU MOUCKE U
orOope MH(MOpPMALMKU WU JaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETHUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJOB U (DOPM TpEICTaBICHHS;

e CAMOCTOSITEJIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  NpEaCTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3a7auyd HECJIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoN U MX KOMOMHAIIUSAMH.

KoMMyHHKaTHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCcTBUS:

eB XOZ€ O0CYXJeHHUs ydeOHOro Marepuaia, pe3yjbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXK1aeMOI TEMBbI U
BBICKA3bIBaTh WJEH, HALCJICHHbIE HA pEIICHHE 3alaydl U MOIJAepKaHHe
O1arokeaaTeIbHOCTH OOIICHUS;



e COIIOCTABJIATh CBOU CYXACHUS C CYKICHUSAMH APYTUX YYaCTHUKOB JIHANOra,
oOHapyXUBaTh Pa3IUYKE U CXOACTBO MO3UIIHIA;

e BEIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e NyOJIMYHO MPEICTABIATH PE3YJIbTAThl BBIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e IOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaTbHOM
paboThI TPH PEIICHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;

 IPUHUMATH LIETTM COBMECTHOM JESATEIIbHOCTH, OPTaHU30BbIBATh ACHCTBHS TIO
e€ JIOCTI)KEHHUIO: paclpenessTh pPOiH, OO0CYyXJaTh MpOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e BBITIOJTHATH CBOIO YacTh PalOTHI, TOCTHrash KauyeCTBEHHOTO pe3yJibTaTa Io
CBOEMY HAamNpaBlIEHUI0O U KOOPAMHUPYS CBOM JEWUCTBUA C JAPYTUMHU
YJIeHaM{ KOMaH/Ibl;

¢ OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOLIMH MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

e BBISIBIISITH MTPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYyAIUsX, TPEOYIOMIMX IS
pereHust Gu3NUecKuX 3HAaHUM;

e ODUEHTUPOBATbCS B  PA3IUYHBIX  MOAXOJAaX  MNPUHATHUS  PELICHH
(MHAMBUyAIbHOE, TPUHSATHE pEUICHUS B TpyMNIe, NPUHATHE pEIICHUMN
rpynIoi);

e CAMOCTOSITEJIbHO COCTaBIIATh AJNTOPUTM pEIICHUS (PU3NYECKON 3aauul WU
IlaHa HUCCIEJ0BaHUSI C YYETOM HMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTUPOBATH MpeAjiaraeMble BAPUAHTHI PEIICHUIT;

e JICJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJICKT:

e IaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MPEAiaraTh IJIaH €€ N3MECHEHHUS;

¢ OOBSACHATh  MPUYUHBI  JOCTIDKEHUS  (HEAOCTHIXKEHHUSI)  pe3yJbTaTOB
NEATEIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B ACATEIBLHOCTb (B TOM YMCIJI€ B XOJ BBINOJHECHHUS
(u3MYeCKOro HUCCAEAOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CHUTyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIHUX TPYIHOCTEW;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;

e CTaBUThH CEOSI HA MECTO JPYroro 4ejaoBeKa B XOJAE CIOpa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;



e IPU3HABATH CBOE MPABO Ha OMIMOKY MPU pelIeHUU (PU3NUECKUX 3a7a4 I B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xonIty oOydenust B 7 KJjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e UCIIOJIb30BATh MOHATUSA: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOII0ICHHE,
AKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CAMHUIBI (PU3UUCCKUX BEIUYUH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHHSI —BemiecTBa (TBEpHOE, IKHUJIKOE,
razoo0pa3Hoe), MEXaHMUECKOE JIBIKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAEKTOPHs, PAaBHOJICHCTBYIOIIas cuia, aehopMaiius
(ympyrasi, miacTU4ecKkas), HEeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

e pa3nuuaTh sBICHUA (MUQQy3Us, TETUIOBOE BIKCHHE YACTHI[ BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPaBHOMEpPHOE  JIBIDKCHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCHIO
BpalleHus, iepeaayda JaBieHus TBEPABIMU TEJIaMU, KUIKOCTIMU U Fa3aMH,
atMoc(epHOe [aBlicHHE, IUTaBaHHME TeJl, MPEBPAIICHUS MEXaHUYEeCKOU
DHEPTYH) MO ONMHUCAHHWIO UX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

e pacmio3HaBaTh  MPOSIBIICHWE  M3YUYCHHBIX  (DU3UYECKUX  SBJICHUA B
OKpY’KalollleM MHpe, B TOM uucjie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IPUMEPHI JIBWKCHUS C PA3IMYHBIMU CKOPOCTSMU B KUBOW M HEKHBOU
npupoje, ACHUCTBHE CHUIIBI TPEHHWS B TIPHUPOAEC M TEXHUKE, BIIHMSHHUC
aTMOC(EPHOT0 JaBJICHUs HAa KUBOW OpraHu3M, IUIaBaHUE PhIO, phIUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B Y4eOHYIO,
BEIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECCKUX SIBICHHI,

e OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeT W (PU3WUYECKHUE SBICHUS, HCIIONB3YS
bu3ndecKre BeTNIUHBI (Macca, 00hEM, TUIOTHOCTh BEIIECTBA, BPEMsI, Ty Th,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tea,
cuia  TpeHus, JgaBieHue (TBEPAOro  Tena, O KUIKOCTH, Tasa),
BBITAIKMBAONIAsl CHJIa, MEXaHW4Yeckas paboTa, MOIIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJBI, KOI(DPHUIMEHT TOJIE3HOTO JACHCTBUS MEXaHHW3MOB,
KHHETHYCCKass W TOTCHI[MAIbHAS DHEPrus), MPU OMHMCAHWH IPABUIHHO
TpakToBaTh  (U3MYECKUH  CMBICT  HCIOJIB3YEMBIX  BEIUYHMH, UX
0003HaUCHUS W EIUHUII (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DM3MYECKYIO BEIIMYWHY C JAPYTHMMH BEITUYMHAMH,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYNH;

e XapaKTepU30BaTh CBOWCTBAa TN, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI TIpaBUJIa CIOKEHUs CUJ (BIOJIb OJHOM mpsMon), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecCHUs phiuara (0J10Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHHMKH, 3aKOH COXPAHCHUS MEXAHUYECKOU
DHEPruH, TpPHU OITOM J1aBaTh CIIOBECHYIO (OPMYIHpPOBKY 3aKoHa U
3aIIUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e O0BSACHATH (DU3UUECKHUE SIBJICHUS, MTPOIIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallud NPAKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 12
JIOTUYECKUX IIaroB C OMOpoM Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DU3UYECKUX
SIBJICHUM, (PU3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e peIIaTh pacyETHHIC 3a7a4u B 1—2 ACHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIONIME (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUSA
3aJa4d  3aliChIBaTh KPAaTKOE YCJIOBHE, TMOACTABIATh (DU3HUECKHE
BETUYMHBI B (POPMYJIBI W TPOBOAWTH PACUETHI, HAXOIWUTh CIPABOYHBIC
JaHHBIE, HEOOXOIMMBIE JUIsl PEIICHUs 3a]1ad, OILICHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

e PacTiO3HaBaTh TPOOJEMBI, KOTOpPHIE MOXHO PEIIMTh TPH TOMOIITH
(bU3MYECKUX METO/IOB, B ONMUCAHUU UCCIICIOBAHUS BBIJICTSATh TPOBEPSIEMOE
npeanosjgoxkeHue  (rUmoresy),  pas3audyarb W UHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJIbTaT, HAXOAUTh OIIMOKKM B XOJIe OIbITa, JeiaTh
BBIBOJIBI 110 €TI0 PE3yJIbTaTaM;

e IIPOBOJIUTH OIIBITHI 10 HAOTIOICHNIO (DU3UIECKUX SBICHUN WIIH (PU3HICCKUX
CBOWCTB Tel: (DOPMYIMPOBaATH MPOBEPSEMbBIC MPEANOI0KEHUSA, COOUPaATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHUs, 3aMUCHIBATh XOJ] OMBITA U
(bopMyIMpPOBaTH BHIBOIBI,

e BEITIOJTHSITH TIPSIMBIC H3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChI Tella, 00bhEMa,
CHJIBI M TEMIIEpaTypbl C WCIIOJB30BAHUEM AaHAJIOTOBBIX WM IH(PPOBHIX
npuOOpOB, 3aMUChIBATh TMOKa3aHUS MTPUOOPOB C YYETOM 3aJaHHOMU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOW BEIMYMUHBI OT
JPYrol ¢ HCIOJIb30BAHUEM TMPAMBIX HM3MEPEHHUM (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYIIErOoCs Tela OT BPEMEHU JABHXKEHUS TeEJa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOLIAAA CONIPUKOCHOBEHUS TEJ, CUJIbI
YOPYTrOCTH OT YJIJIMHEHUS TPY>KUHBI, BHITAIIKUBAIOIIEH CUJIBI OT 00BhEMa
MOrPYKEHHOM YaCTH TeNla U OT MJIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBHI
IJIaBaHUs TeJl, YCIOBUM paBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4e€OHOTO HUCCJIENIOBaHMS, COOMpaTh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHS, CIeAys TPEIOKECHHOMY IUIaHy, (DUKCUPOBATH



pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUJE
NPEUIOKEHHBIX TAaOIUI W TPaHUKOB, JIeJaTh BBIBOABI MO pe3yibTaTaM
UCCIIC/IOBAHMS,

e IPOBOJIUTh KOCBEHHbIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJKOCTM U TBEPAOrO Tejla, CHJIa TPEHUS CKOJIBKECHHUS,
JaBJICHHE  BO3/AyXa, BBITAJKMBAWOMIAs CHUJa, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKUAKOCTb TeN0, KOI(P(UIIMEHT TMOJIE3HOTO JEHUCTBUS
IPOCTBIX MEXaHW3MOB), CIEAySd TMPEAIOKEHHON HHCTPYKIUH: TIpU
BBIMIOJIHEHUM H3MEPEHUN COOUpaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJIMYHHBI,

e COOJTIOIATh MpaBUJa TEXHUKH OE30MaCHOCTH MpU padoTre ¢ J1abopaTOpHBIM
obopymoBaHUEM;

e YKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, AUHAMOMETp, COOOILAOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJIBUYKHBIM U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

e XapaKTEepHU30BaTh MIPUHLHUIBI  JCHCTBHS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa WX ONUcaHus (B TOM 4YHUCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCIONb3Ysl 3HAHUS
0 CBOWCTBax (PM3MUYECKUX SIBJICHUI M HEOOXOAUMbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) IPAKTUUECKOTO
UCIOJb30BaHUsl (PU3MUYECKUX 3HAHUI B TOBCEIHEBHOM JKU3HMU IS
obOecrieueHus Oe30macHOCTH MpuU  OOpallleHHuH C [pubopamMu |
TEXHUYECKUMHU YyCTPOMCTBAMH, COXpPAHEHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpeie;

¢ OCYIIECTBIISITh OTOOP HCTOYHUKOB HHpopManuu B HMHTepHere B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW © TyTEM CpaBHEHHUsS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uHGOpPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOXET OBITH
HEJIOCTOBEPHOM;

e CTIOJIb30BaTh IPU BBINOJHEHUN YYEOHBIX 3a/JlaHUN HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (U3NYECKOrOo  COJAEp)KaHUs, CHPABOYHBIE MaTepHalbl,
pecypcsl cetu MHTepHET, BiaieTh NpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCbMEHHbIE M YCTHbIE COOOLICHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpMaIMK (PU3NYECKOTO COJEP)KaHUs, B TOM
yyciae MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHS O pe3yibTaTax IMPOEKTOB
WIK Y4eOHBIX HCCICJIOBaHWMA, TPU OSTOM TPAMOTHO HCIIOJIB30BAThH



W3YYCHHBIM TIOHATHHHBIM ammapaT Kypca (HM3UKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALlAEH;

e TIPY BBHITIOJIHCHUH YYEOHBIX IPOCKTOB M HCCICIOBAHMMA PACTIPEICIATh
00513aHHOCTH B TpyMIleé B COOTBETCTBHHM C IIOCTABJICHHBIMHU 3aJadyaMU,
CIEIUTh 3a BBHINOJHEHUEM IUIaHa JCHCTBUM, aJ€KBAaTHO OILICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIBI,  BBICTPAWBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHIily o0ydeHust B 8 kijiacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIIUXCS YMEHUM:

e HICITOJIb30BAaTh ITOHATHS: MAacca M Pa3MeEpPbl MOJIEKYJI, TEIJIOBOE IBHKCHHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BEIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACBHINICHHBIH W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEpATypa, BHYTPEHHSS DJHEPrus, TEIJIOBOM JBUIATElNb,
AJIEMEHTAPHBIA JIEKTPUUECKUM 3apsl, SJIEKTPUUECKOE T10JI€, TPOBOJIHUKHU
U JIUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATrHUTHOE TOJIE;

e pa3nuuaTh SIBJICHUA (TEIUIOBOE PACIIMPEHHE M CXKaTue, Temiolnepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUISIPHBIC SIBIICHUS, MCHApEHUE,
KOHJICHCAITUs, IUIaBJIeHHWE, KpHUCTaM3anus (OTBEpJeBaHHUE), KHUIICHHE,
Terionepeaaya (TETIOMPOBOHOCTD, KOHBEKIIHS, U3JIyYEHHUE),
AJICKTPU3ALMS TEJ, B3aMMOJICUCTBUE 3apsIA0B, JECUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJIsi Ha MMPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKIIUS)
[0 ONHUCAHUI0O HX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (hU3UYECKOE SIBJICHHUE;

e PaCTIO3HABATh  MPOSBICHWE WM3YyYCHHBIX  (DU3UYECKUX  SBICHHA B
OKpYXXalollleM MHUpE, B TOM YHClIe (PU3UYECKUE SIBJICHUS B TMPUPOJE:
MIOBEPXHOCTHOE HATSXKEHHWE W KalWUIAPHBIE SBJICHUS B IPUPOJE,
KpUCTa/UIbl B Tpupoje, uziydeHue CojHIla, 3aMep3aHUE BOJOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TyMaHa, MHEs, CHeTa, JICKTPUISCKHEC
SIBJIEHUS B aTMoc(epe, AIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noyie 3eMiH, Jpeid TMONOCOB, POJIh MArHWUTHOTO TOJS IS JKW3HU Ha
3emJie, TIOJISIPHOE CUSIHUE, TIPY ATOM IEPEBOJAUTH MPAKTUUECKYIO 3a7la4y B
y4eOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3NUSCKHUX
SIBIICHUI;

e OTICHIBATh M3YYCHHBIC CBOMCTBA TeT W (PU3WUYECKHUE SBICHUS, HCIIONB3YS
dbu3nYecKre BEIIMUUHBI (TeMIepaTypa, BHYTPEHHSS dHEPTHsl, KOJUYECTBO
TEIUIOTHI, yJAEJNbHAsl TEIUIOEMKOCTh BEIECTBA, YyJAEIbHAs TEIJIOTa
IJIaBJICHUsI, YyJACNbHas TEIUIoTa IapooOpa3oBaHUs, YJAeNbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PQGUIIMCHT IIOJE3HOTO JCHCTBUS TEIJIOBOM



MalIMHbl, OTHOCUTEJIbHAS BIIAXXHOCTh BO31yXa, 3JIEKTPUYECKHUA 3apsj,
cuja TOKa, AJIEKTPUYECKOE HAIPSHKEHUE, COIMPOTHUBIIEHHE IPOBOJIHUKA,
yAETBbHOE  COMpPOTHBJICHHWE  BEHIECTBAa, paboTa W MOIIHOCTH
JIIEKTPUYECKOTO0  TOKa), MpU  ONUCAHUM NPABWIBHO  TPaKTOBaTh
(U3NYECKUN CMBICII MCIOJNb3YyEMbIX BEIMYMH, 0003HAYEHUS] U €IUHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIME JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTEepHU30BaThb CBOWCTBA TeJ, (U3NYECKUE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPHUH
CTPOEHHUS BEUIECTBA, NPUHIMUI CYNEPIO3UIMU TOJIeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Juisl yyacTKa LEenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHWs DSHEpPruM, NPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUCBIBATh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

¢ OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyalllid MPaKTUKOOPUEHTUPOBAHHOTO XAPAKTEpA: BBIABIISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh 00bICHEHUE U3 1—2 Jornyeckux
1IaroB ¢ Omopod Ha 1-2 W3y4EeHHBIX CBOMCTBA (PUBNYECKUX SIBICHMIA,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacYETHBIC 3a7a4l B 2—3 ACHCTBUS, UCIIONb3Ys 3AKOHBI U (POPMYIIHI,
CBs3bIBAIONIME (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUSA
3a/1a4y 3aIMChIBaTh KPAaTKOE YCIOBUE, BBISBISITH HEOCTATOK JTAHHBIX IS
pelIeHus 3a/lauM, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE NS €€
peuieHusi, TpOBOAUTH PAcUy€Tbl M CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
(U3UYECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

e pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MpPU T[OMOIIU
($uU3NYECKUX METO/AOB, HCIOJb3Ysl ONHMCAHWE HUCCIEIOBAHMS, BBIICIATH
IPOBEPSAEMOE  MPEANOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOpAJIKA
IPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBOJBL;

e IPOBOJIUTH OMBITHI TTO HAOTIOACHHUIO (PU3UUECKHX SBICHUN WM (QU3HUECKUX
CBOICTB TeJ (KanWUISIpHbBIE SIBJICHMS, 3aBUCUMOCTb JABJICHUS BO3]lyXa OT
ero oobéMa, TeMIieparypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HArpeBaHUS
NPy U3JYYCHUU OT IBETa HW3JIy4aromieu (MorjomarIieii) mMoBEpXHOCTH,
CKOpPOCTh HMCIApPEHUsl BOJABI OT TEMIEPaTyphbl XKUIAKOCTH M IUIOLIAIU €€
IIOBEPXHOCTH, DJIEKTpU3alMs TeJl W B3aWUMOJCHCTBHUE DIIEKTPUYECKUX
3aps0B, B3aWMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB, BH3YyalW3allUsd
MarHUTHBIX ITOJIEW MOCTOSIHHBIX MArHATOB, JE€HCTBUAS MArHATHOI'O ITOJIS Ha
IPOBOAHUK C  TOKOM, CBOMCTBAa  JJIEKTPOMAarHuTra,  CBOWCTBA



AIIEKTPOJBUTATENSI TIOCTOSTHHOTO TOKa): (opMyIupoBaTh MpPOBEPsiEMbIC
IPENONI0KEHUs, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHHUS,
OTIMCBIBATh XOJ OIBITa  (POPMYJIUPOBATH BEIBOBL

e BBITIOJIHATD NPSMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBbHON BIAKHOCTHU
BO3/1yXa, CHJIbI TOKA, HANpPSKEHUS C HCHOJb30BAHUEM aHAIOTOBBIX
NpuOOPOB U JATUYUKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YyJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DPM3UYECKOW BEIMYHUHBI OT
JIPYrol C HCHOJB30BAaHUEM TNPSIMBIX HU3MEPEHUl  (3aBUCUMOCTD
CONIPOTHUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOLIAAM IONEPEYHOIO
CEUYEHHUS U YJEIbHOI0 COMPOTUBJICHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UIYIIETO 4epe3 TMPOBOJHUK, OT HANpsDKEHUST Ha  MPOBOJIHUKE,
UCCJIEIOBAHUE IOCIIEIOBATEIBHOTO W NapaJUIENbHOTO  COEAMHEHUI
IIPOBOJIHUKOB): IUJIAHUPOBATh HCCIIEIOBaHNWE, COOUpATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIeAys MpeUIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJAE TaOnWI U TPpaduKos,
JieJaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS;

e IPOBOJIUTh KOCBEHHbIE H3MepeHuss (U3MYECKUX BeIUYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE MPOBOJHUKA, paboTa W
MOIIHOCTh JJIEKTPUYECKOTO0 TOKA): IUJIAHUPOBATh HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYsl MPEIJIOKEHHON WHCTPYKLHH, U
BBIYUCIISITh 3HAUCHUE BEJIUUUHBIL;

e COOJTIO/IATh MpaBUJIa TEXHUKU O€30MAaCHOCTH IMpHU padoTe ¢ JabopaTOpHBIM
000py/I0BaHUEM;

e XapaKTepU30BaTh MPUHIMIBI  JCHUCTBUS  HM3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOMl Ha WX omnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBasi TypOMHa, aMIIEpMETp,
BOJITMETP, CYETUYUK HIEKTPUYECKON SHEPrUU, 3JIEKTPOOCBETUTEIIbHBIC
npUOOPHI, HarpeBaTEIbHbIE 3JIEKTPONIPHUOOPHI (TPUMEPHI), JIEKTPUUECKHE
MPEAOXPAHUTEIIN, DJICKTPOMATrHUT, JIEKTPOABUTATENbh MOCTOSHHOTO TOKA),
UCITOJIB3YsI 3HAHUS O CBOWCTBaX (DM3WUYECKUX SIBIICHHA W HEOOXOIUMBIC
bu3nuecKue 3aKOHOMEPHOCTH;

e PACIIO3HABATh IMPOCThIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
npuboOpbl MO CXeMaM UM CXEMaTHYHbIM pUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO
CropaHusi, SJEKTPOCKOIN, PEOCTaT), COCTABJIATh CXEMbI AJIEKTPUUYECKUX
LEMEN ¢ MOCIIEIOBATENIbHBIM U MapaJuIeIbHbIM COEAUHEHNUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTICH;



e IPUBOJIUTH MPUMEPHI (HAXOAUTH HHGOPMALINIO O TPUMEPAX) TTPAKTUIECKOTO
WCITOJIb30BAHUS (PU3WYCCKUX 3HAHWK B TIOBCEAHEBHOW IKU3HU JIJIS
obOecrieueHns 0Oe30mMacHOCTH TMpH  oOpameHud ¢ npubopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIIEH Cpejie;

e OCYIIECTBIIATH MOUCK MHpOpMAIUU HU3NIECKOTO coiepkanns B HTepHeTe,
Ha OCHOBE HMMCIOIIUXCS 3HAHUW W MYyTEM CPaBHEHUS JIOMOITHUTEIBHBIX
WCTOYHHUKOB BBIJICIATh HH(OPMAITHIO, KOTOPAs SBIISETCS TPOTUBOPEIHBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

e UCIIOJIB30BaTh TPU BBHINIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-MOMYJSPHYIO
JUTEPATYpPy  (U3HUECKOTO  COJACpKAHUSA, CIPABOYHBIE MaTEPHAIIBI,
pecypcbl cetu HTepHET, BIajaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHUS,
0000masi uHOpPMAIMIO U3 HECKOJBbKUX HCTOYHHKOB (U3HUECKOTO
colepXaHus, B TOM YHCJIEC IyOJMYHO TIPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW MJIM MCCIIEIOBATEIBCKONU JEATEIHHOCTH, TIPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUWHBIN  ammapaT Kypca (U3HKH,
COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUEH;

eIPU BBITIOJIHEHUHM YYEOHBIX TMPOCKTOB U HCCIEAOBAHUM (PU3NIECKUX
MIPOIIECCOB pacHpenessaTh O0S3aHHOCTH B TPYyMNIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 3aJa9aMH, CICAUTH 33 BBITOJTHCHUEM IUIaHA JTCHCTBUHN U
KOPPEKTUPOBATh €ro, aJCKBATHO OIICHMBAaTh COOCTBEHHBIM BKIIAJ B
NEeSATEIbHOCTh TPYMIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty oOydeHus B 9 KJjiacce mpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e CIIOJIb30BaTh  TMOHATHS: CHUCTeMa OTcY€Ta, MaTepuaigbHas TOYKa,
TPACKTOPHsI, OTHOCHTEILHOCTh MEXAaHMYECKOTO IBIDKCHHUS, AehopmMarius
(ympyrasi, IacTuueckas), TPEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh W TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTpP TsDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXAHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYyK U YJIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M TaTbHO30PKOCTD,
CIIEKTPBI UCITYyCKAaHMsI W TOTJIOMIEHUs, abda, OeTa- U raMMa-u3IydeHus,
U30TOTIIBI, SI/IEPHAS DHEPTETHKA;

e pa31MYaTh SIBJICHUA (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JABUKEHHE, CBOOOJHOE
najicHUuE TEJ, PAaBHOMEPHOE JBMKEHHUE M0 OKPY>KHOCTH, B3aMMOJICHCTBHEC



TeJ, peaKTUBHOE IBIKCHHE, KoJjieOaTeabHOe JBMKEHUE (3aTyXalollue U
BBIHYK/ICHHBIE KOJICOaHWsI), pe30HAHC, BOJTHOBOE JBIKCHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWMHOE PACIPOCTPAHCHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOC BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIOKEHHE OCIOro CBeTa B
CIIEKTP W CJIOXKEHHUE CIICEKTPAIbHBIX I[BETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HHMKHOBEHHE JMHEMYATOTO CIIEKTpa
U3JIyYEHHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e PACIIO3HABaTh  NPOSBICHHUE  H3YYCHHBIX  (U3UYCCKHX  SIBIICHHH B
OKpyXXaromeM mupe (B TOM 4Yucie (U3NYECKUE SBICHHUS B TNPHUPOJIE:
MPUJIUBBI U OTJIUBBI, IBWKEHUE TIIAaHET COJTHEYHON CUCTEMBI, PEAKTUBHOE
JIBWKCHHE JKMBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPACEHNUE, CEUCMUYECKHME BOJHBI, IYHAMH, 3XO, IBETa Tel,
ONTHUYECKHUE SIBIICHUS B MPHUPOJE, OHMOJIOTHYECKOE JIEHCTBHUE BHUIUMOTO,
yIbTPadUOJIECTOBOTO W  PEHTTEHOBCKOTO H3JIYYEHHUM, €CTCCTBCHHBIM
paavoaKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaTUOAKTHUBHOE H3ITYyYCHUE
MPUPOIAHBIX MHUHEPAIOB, JCWCTBUE PAAUOAKTUBHBIX HW3JIYy4YCHUU Ha
OpraHu3M 4YeJOBeKa), MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3ajJady B
y4eOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUSCKHUX
SIBIICHUI;

e OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeI W (PU3WUYECKHE SBICHUS, HCIIONB3YS
dbuznyeckre BEIMYMHBI (CpeHssI U MTHOBEHHAasi CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPECHHE, IMEPEMENICHUE, IMYyTh, YIJIOBAs
CKOpPOCTb, CWJIa TPEHMS, CHJIAa YNPYTrOCTH, CHJIA TSIKECTH, YCKOPEHHE
CBOOOJHOTO mMajeHusi, BeC Tela, WMIYJIbC Tela, HWMIIYJIbC CHIIbIL,
MeXaHuueckas paboTa M MOIIHOCTh, MOTECHIMAJIbHAsI DHEpPrus Tela,
MOJIHATOTO HAJl TOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS SHEPIUs CKATOU
MPY>KUHbBI, KUHETUYECKAasi DSHEPrus, IOJHAS MEXaHUYECKas JHEprus,
MIEPHOJT M YacTOTa KOoneOaHMid, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUSI CPEJibl), MPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3NUECKUN CMBICT UCIOIb3YEMbIX BEJIUYUH,
0003HaYEHUS U EIWHHIBI (PU3UYCCKUX BEJIMYMH, HAXOJIUThb (POpPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIUYUHAMH,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNYNH;

e XapaKTepU30BaTh CBOWCTBA T, (U3NYECKHE SBICHUS U IPOIIECCHI,
HCTIOJIB3YSl 3aKOH COXPAHCHUS SHEPIUHU, 3aKOH BCEMHUPHOIO TATOTECHHS,
MPUHIMI  CYIIEPHO3UIIMM CWJI, TPUHUMII OTHOCHUTEIbHOCTH [‘anwnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YUCEI



OpU SAEPHBIX pEeaKUUsiX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa M 3aIMCBIBATh €r0 MaTeMAaTUYECKOE BBIPAKEHUE;

¢ OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOWCTBAa TN, B TOM YHUCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHUE U3 2—3 JIOTUYECKUX
1IaroB C OMnopol Ha 2—3 H3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pEIIaTh PACUETHBIE 3a/1a4u (ONUPAIOUIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIOJIb3Ysl 3aKOHBI U (DOpPMyIIbl, CBA3BIBAIOIINE (PU3MUECKHE BEIUYUHBL:
Ha OCHOBE aHalM3a YCJIOBUSA 3aJladd 3alUChIBaTh KpPATKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIOIINE WIIM M30BITOYHBIC JAaHHBIC, BHIOMPATH 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JJI PEHICHHS, IPOBOIUTH PACUETHI U OLIEHUBATH
PEATUCTUIHOCTH MOTYYEHHOTO 3HAUEHUST PU3NUECKON BETUIHHBI;

e pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOXXHO pEIIUTh MpPU T[OMOIIU
(uU3NYECKUX METO/AOB, HMCIOJb3Ysl ONHMCAHWE HCCIECIOBAHUS, BBIICIATH
IpOBEpSIEMOE  MPENINOJIOKEHNEe, OLEHWBAaTh TMPABWIBHOCTH MOPAIKA
NPOBEJCHUS  WCCIEIOBAaHMs, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

e IPOBOJIUTH OMBITHI IO HAOTIOACHHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX
CBOMCTB Tes (M3ydeHHE BTOPOro 3akoHa HbroTOHA, 3aKOHa COXpaHEHHUs
SHEPTUH, 3aBUCHUMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIBI
ManblX  KoieOaHu#,  OpSIMOJIMHEMHOE  pacHpOCTpaHEHUE  CBETa,
pasnoxkeHue 0enoro cBeTa B CHEKTP, M3YUYEHHE CBOMCTB HM300pa)K€HUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHHUs TpeaMeTa B coOMparomien
JWH3Ee, HAOMIOJEHUE CIUIONIHBIX M JHMHEWYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITENIbBHO  cOOMpaTh YCTAaHOBKY M3 H30bITOYHOro Habopa
o0Opy/sOBaHus, ONUCHIBaTh  XOJ  ONbITa M  €ro  pe3yJbTaThl,
GbopMyIIHpPOBAThH BBIBO/IHI,

e IPOBOJIUTH TIPH HEOOXOAWMOCTH CEPHUIO0 MPSIMBIX H3MEPEHUMU, OMpeaemsis
CpelHee 3HauyeHUue u3MepsAeMON BeJUYUHbl ((POKYCHOE pacCTOSIHHUE
cobuparoimield JIMH3bI), OOOCHOBBIBATH BHIOOP CMOCOOA U3MEPEHUs
(M3MepUTENBHHOTO MPUOOpa);

e IPOBOJUTH  HCCJENOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEIUYHH C
UCTIOJB30BaHUEM NPSIMBIX H3MEPEHHUN (3aBHCHUMOCTh MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JABI)KEHHH O€3 HadajJbHOW CKOpPOCTH, NEepuoja
KoJIe0aHUN MaTeMaTU4YEeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHs CBETa OT yIJIa MaJeHHsl M YIJla MPEeJOMIIEHHUS OT YIJa
NaJieHus): TUIAHUPOBAaTh HCCIEAOBAaHHUE, CaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (HUKCUPOBaTh pe3yibTaThbl IOJIYYEHHOM 3aBUCHUMOCTHU
¢u3nyecKuX BEIMYMH B BUAEC TAaOMUIl U TpaduKOB, JENaTh BBIBOIBI 1O
pe3ynbTaTaM HCCIeI0BaHNUS;

e IPOBOJIUTh KOCBEHHBbIE M3MEpPEeHMs] (U3MUECKUX BEJIWYUH (CpenHss
CKOpPOCTh UM YCKOPEHHE Tejla TMpU pPaBHOYCKOPEHHOM JBH)KEHUHU,
YCKOpEHHE CBOOOJHOTO MAACHHS, >KECTKOCTh MPY>KUHBI, KOIPPUIUCHT
TPEHHUS CKOJBXKCHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa H
nepuoa KojJeOaHWi MaTeMaTHYecKOTO | MPY>KUHHOTO MAasSTHHUKOB,
ONTHYECKass CWJIa CcOoOMparouieil JIMH3bI, paAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY HU
BBITIOJHATh M3MEPEHUSs, CIAeAysl MPENIOKEHHON WHCTPYKIIMU, BBIYUCIATDH
3HaYCHHNE BEJIMYMHBI U aHAJIM3UPOBATH TOTYyYEHHBIC PE3YIbTATHI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e COOIIOATh MpaBUja TEXHUKH OE30MaCHOCTH NpU padoTe ¢ J1abopaTOpHBIM
000py/T0BaHUEM;

e pa3NMYaTh OCHOBHBIC TMPHU3HAKA M3YyYEHHBIX (PU3UUECKUX MOJIEICH:
MaTepuaidbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO0, TOYEUHBIM HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAaHETapHas MOJEeidb AaTroMa, HYKJIOHHas
MO/JI€JIb ATOMHOTO $]1pa;

e XapaKTepHU30BaTb NPUHLMIIBI  JCHCTBUS  W3Y4YEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa WX ONUCaHus (B TOM 4YHUCIE:
COUJOMETp, NaTYUKU TOJIOKECHHS, PACCTOSHUS W YCKOPEHHsS, pPaKeTa,
IXOJIOT, OYKH, MepHucKom, ¢oToanmapar, ONTUYECKUE CBETOBOJBDI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUA O
CBOMCcTBaX (U3MYECKUX SABIEHUH ©  HEoOXomuMble  (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl M CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB
IpU pPEIICHUU YYeOHO-MPAKTUUECKUX 3a7ad, ONTHYECKUE CXEMBI IS
TIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie M COOMpAIOIIei TUH3E;

e IPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) IPAKTUYECKOTO
UCIOJb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HMU JUIS
obOecrieueHus Oe30macHOCTH MpU  OOpallleHHuH C [npubopamMu |
TEXHUYECKUMHU yCTPOMCTBAMH, COXpPAHEHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;

e OCYIIECTBJIATH MOUCK MH(pOpMaLIMK (pu3ndeckoro coaepkanus B Uutepuere,
CaMOCTOSITENIbHO  (pOPMYJIUPYsl TOUCKOBBIA 3alpoc, HaxXOAuTh IIyTH
OIpe/eNICHUs] JOCTOBEPHOCTH IOJYYEHHOM HMH(POpMAlMu Ha OCHOBE
UMEIONTNXCS 3HAHUN U TONIOJTHUTENIBHBIX UCTOYHUKOB,;



e UCIIOJIB30BaTh TPU BBHINIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-MOMYJSPHYIO
JUTEPATYPY  (PU3HUECKOTO  COJAEpXN aHUS, CIPABOYHBIE MaTepHAaIbI,
pecypcebl cetu HTEepHET, BiIajeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uHGOpPMAIIMK W3 HECKOJBKUX HMCTOYHHKOB (DU3MUECKOTO COACPIKAHMS,
nyOJIMYHO MPEICTABIATh PE3YJIbTATHI MPOEKTHON UIIM MCCIEI0BATENbCKON
NEeATEIbHOCTH, MpU 3TOM TPaMOTHO  HCIOJIb30BaTh  W3YYEHHBII
NOHATUUHBIM amnmapar Hu3ydaeMoro pasjesia (pU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTanuedl ¢ y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHBbIE BocnurareabHblii
Ne HaumenoBanme pa3jiesioB u (undposbie) MOTEeHUAJ
Konrpoinbusie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE (BuaBI ¥ popMBbI
padoThI padoThbI
pecypchl AesiTeJIbHOCTH)
Pa3znen 1. ®dusuka u eé posib B NO3HAHMHU OKPY:KAKIIET0 MUPa
11 EcrecTBEeHHOHAYUYHBIN METO ) 1 bu6nuoreka [IOK 2 4. 6.8
' HO3HAHMS https://m.edsoo.ru/7f416194 T
bubnuoreka [JOK
1.2 ®du3uka - HayKa o oJie 2 2,4,6,8
M3HKa - Hayka o Hpupot https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.3 o 2 1 2,4,6,8
FSHACCIHC BETITIHBL https://m.edso0.ru/7f416194 »
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHHUS O CTPOEHHH BellecTBa
bu6mmoreka [JOK
2.1 1 6,7,8
Crpocine peuiecTa https://m.edsoo.ru/7f416194 >
29 JBr>KeHUE U B3aUMOICIICTBHE ) 1 bu6nuoreka [IOK 6.7 8
' YaCTHI] BEILECTBA https://m.edsoo.ru/7f416194 »
)3 ArperaTHble COCTOSIHUS ) bu6nuorexa IIOK 6.7 8
' BEIECTBA https://m.edsoo.ru/7f416194 >
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHICCKOT ABHACHHC 3 https://m.edsoo.ru/7f416194 6,7,8
3.2 Huepuus, Macca, I0THOCTD 4 1 bubmuoreka [JOK 6,7,8
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https://m.edsoo.ru/7f416194
bubnuoreka [JOK
33 Cuna. Bupet e 14 2 https://m.edsoo.ru/7f416194 6,7,8
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUIAKOCTEH M Ta30B
apieHue. Ilepenada naBineHus
4.1 ié BIMH TeJIF:lMHI/I " 3 bubmorexa TIOK 6,7,8
' P ’ https://m.edsoo.ru/7f416194 >
JKUJIKOCTSIMM M Ta3aMHU
bu6mmoreka [JOK
4.2 JlaBaeHue AKHIKOCTH > https://m.edsoo.ru/7f416194 6,7.8
bubmuoreka [JOK
4, A
3 TMOC(EpHOE JTaBIICHHE 6 https://m.edsoo.ru/7f416194 6.7.8
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha 7 3 bubmuoreka [JOK 6.7 8
' HOrPYXKEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194 T
Hroro no pazneny 21
Pazgen 5. PaboTa 1 MOIIHOCTL. JHEPTUs
bu6mmoreka [JOK
31 Paboa 1 mompEoCTS 3 ! https://m.edsoo.ru/7f416194 6,7,8
52 [IpocThie MeXaHU3MBbI 5 1 bubmmorexa HOK 6,7,8
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 M 4 1 6,7,8
CXQHHHCCKA SHEpriTt https://m.edsoo.ru/7f416194 >
Hroro no pazneny 12
PesepBHOE Bpems 3 8
OBIIEE KOJIMYECTBO YACOB I10 68 12
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[NPOTPAMME




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE OcHOBHBIE
Ne HaumeHoBaHue pa3iesioB u (undposbie) HanpaBJIeHUs
Kontpoinbubie | IIpakTuyeckue .
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE BOCIUTATEIbHOI
padoThI padoThI
pecypcsbl AesITeJIbHOCTH
Paznen 1. TerioBble siBj1eHUs
11 Crtpoenue u CBOICTBa 7 bubnnorexa [IOK 6.8
' BEILIECTBA https://m.edsoo.ru/7f4181ce ’
bubmuoreka [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce 6,8
Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MAarHMTHBIE SIBJIEHUS
DNeKTpUUECKUE 3apsiabl.
2.1 3apsKeHHbIE Tela U UX 7 1 bubmorexa HOK 2,6,7,8
' p B https://m.edsoo.ru/7f4181ce T
B3aMMOJICIICTBHE
[TocTosTHHBIHM 2NIEKTPUYECKUIA bubnmnoreka [IOK
22 TOK 20 ! ! https://m.edsoo.ru/7f4181ce 2,6,7.8
bubnnoreka [IOK
2.3 M 6 1 1.5 6,7,8
ATHHTHRIC ABITCHHA https://m.edsoo.ru/7f4181ce T
bubnnoreka [IOK
24 C) 4 2,6,7,8
FICKTPOMATHITHAA HHAYKIIA https://m.edsoo.ru/7f4181ce T
Hroro no pazneny 37
PesepBHoOe Bpemst 3 8
OBUIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

[NPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE OcHOBHBIE
Ne HaumeHoBaHue pa3iesioB u (undposbie) HanpaBJIeHUs
Kontpoinbubie | IIpakTuyeckue .
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE BOCIIUTATEJIbHOM
padoThI padoThI
pecypcsbl JAeITeTbHOCTH
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4ecKoe ABIKCHUE U 10 1 bu6nmoreka [JOK 2 6.7.8
' CII0COOBI €r0 OIMCAHMS https://m.edsoo.ru/7f41a4a6 T
bubmuoreka [JOK
1.2 BzaumoneiicTBue Te 20 1 3 2,6,7,8
MOAICHCTBAC TE https://m.edsoo.ru/7f41a4a6 T
bubnnoreka [IOK
1.3 3aKOHBI COXpPaHCHUS 10 3 2,6,7,8
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusl U BOJHbI
2.1 MexaHnudeckue KoaeOaHus 7 3 bubmorexa LIOK 4,8
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3 4,8
CXQUUHCCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6 ’
Hroro no pazneny 15
Pa3nen 3. DjieKTpoMarHuTHOE 1M0JIe U YJIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTpOMarHuTHOE M0JI€ U 6 ) bub6nuoreka LIOK 2 6.7.8
' 9JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6 T
Hroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS 6 2 bubnnorexa [IOK 4,8
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CcBETA https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
4.2 4
JIunH3bl 1 onTUYECKUE TPUOOPHI 6 3 hitos://m.edsoo.ru/ 741 ada6 , 8
43 Pasnoxxenne 6enoro cBera B 3 ) bub6nnorexa [IOK 2.6.7.8
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue u nornoueHne 4 1 bu6nuoreka [IOK 1.2.7.8
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 T
bubmnoreka [IOK
2 1 1,2
> Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6 2,7, 8
bubnnoreka [IOK
>3 7nepubie peakiui / ! https://m.edsoo.ru/7f41a4a6 1,278
Hroro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-000011a101M I MOYJIb
[ToBTOpEHHE M 0000IIIEHNE
6.1 cojiepaHus Kypca GU3MKHU 3a 9 2 bubmorexa HOK 8
' A1eP P https://m.edsoo.ru/7f41a4a6
7-9 Knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

®uzuka, 7 wiace/ Ileppimkun A.B., OO6mectBo ¢  OrpaHMYeHHON
OTBETCTBEHHOCThIO «J[PODA»; AxmuonepHoe oOmectBo «M31aTenbcTBO
«IIpocBemienne»

®usuka, 8 «wmacc/ Ileppmmkun A.B., OOmecTtBo ¢ OrpaHHYEHHON
OTBETCTBEHHOCThIO «J[PODA»; AxmuonepHoe oOmectBo «M3maTenbcTBo
«IIpocBenienne»

®dusuka, 9 knacc/ epeimkua A.B., 'ytauk E.M., O0mecTBo ¢ orpaHHYeHHOM
OTBETCTBEHHOCThIO «JIPODA»; AxkmuonepHoe oOmiectBo «M3aaTenbeTBO
«IIpocBenieHue»

Coopauk COOpHHUK BOIPOCOB U 3ajay 1o ¢uszuke. 7-9 KiI.: Kk yueOHuKaM A.B.
[lepprimkuna u ap. «duszuka. 7 kiace», «Pusuka. 8 kinace», «duznka. 9 kmacey.
/ A.B. Ilepwimukun; coct. I''A. Jlonmosa. — 15-e¢ u3a., mepepad. u gom. - M.:
N31aTenbCTBO «IK3aMEH»

METOINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

denepanpHas pabovasi mporpaMMa OCHOBHOTO 001Iero oopazoBanus 1Mo Gusuke
(6azoBblii ypoBeHb) 1151 7-9 kinaccoB GI'OC

Pabouas nporpamma «®@uzuka. 7—9 knacced» (aBTopbl E. M. I'yTHUK, M. A.
[TerpoBa, O. A. UepHukosa)

®dusuka. 7 kiacc. ba3oBblit ypoBeHb. MeToanueckoe mocodue kK yueonuky 1. M.
[lepermkuna, A. U. iBanoBa / O. A. Yepaukosa, C. H.I'magenkosa, B. B.
KynpsiBiieB. — 3-e uza., nepepadb. — Mocksa : [Ipocsemienue, 2023

®dusuka : 8-if kiacc : 6a30BbIN YPOBEHD : METOAUYECKOE TTOcoOHe K yueOHuky U.
M. Ilepeimikuna, A. Y. iBanoBa / O. A. Uepaukosa, C. H. 'manenkosa, B. B.
KynpsiBues. — 3-e uzj., nepepad. — Mockaa : [Ipocsemnienue, 2023

®dusuka : 9-if kiacc : 6a30BBIM YPOBEHB : METOAUYECKOE TTocoOue K yueOHuky U.
M. Ileprimikuna, E. M. I'yrauk, A. U. UBanoBa,M. A. IlerpoBoii / O. A.
Uepnukosa, C. H. I'manenkoBa, B. B. Kynpssues. — 3-¢ uzn., nepepad. —
Mockaa : IIpocenienue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07

https://lesson.academy-content.myschool.edu.ru/03/08

https://lesson.academy-content.myschool.edu.ru/03/09

https://ophysics.com/index.html

https://javalab.org

http://pavelurazov.ru

https://coreapp.ai/app/teach
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https://www.plickers.com/
https://resh.edu.ru/
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