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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo (u3nMKe Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBJICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3zoBaTeNIbHOM
nporpammsl, npenactaBieHHbIXx B PI'OC OO0, a Taxxke ¢ yu€rom ¢eaepanpHol paboueil mporpaMmsl
BocnuTanus v Konnenmuu npenogaBanusi yaeoHoro npeamera «dusukay.

Conepxanue HporpaMMbl MO (HU3MKE HANpaBiIeHO Ha (H)OPMUPOBAHHME €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH OOY4YaIOIIMXCS W OpraHu3aldio H3ydyeHuss (U3MKH Ha JesITelIbHOCTHOM ocHoBe. B
nporpaMMme 1o (U3MKE YUUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO IMpeIMeTa B pealu3alud TpeOoBaHHUN
OI'OC 00O Kk MmIaHUPYyEeMbIM JUYHOCTHBIM M METANpPEIMETHBIM pe3ysibTaTaM OOydYeHHs, a TakkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[Iporpamma no u3mKe ycTaHABIMBACT pacHpeAeieHre yueOHOro MaTepuraa mo rojgam o0ydeHus
(mo xiaccaM), mpeajaraeT NPUMEPHYIO MOCIEI0BaTENIbHOCTh U3yYEHHs] T€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbI OKa3aHHUS METOJUYECKOW TMOMOIIU YYHUTENO B
co3anuu pabodell mMporpaMMeI IO YIeOHOMY TTPESIMETY.

Ouzuka SBISETCS CUCTEMOOOpa3yoIIMM MJii E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE NPOIIECCOB W SIBICHUH, H3ydaeMbIX XHMHEH,
Ouosoruei, actpoHomMueit u ¢puznyecKoit reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUHYIO KAPTUHY
MUpa, MPEeAOCTaBIsieT Hanbojee sicHble 00pa3libl MPUMEHEHUS HAy4HOI'0 METO/a IO3HaHUs, TO €CTh
croco6a Mmoyy4eHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 rIaBHBIX 337249 (PU3UYECKOTro 00pa30oBaHUs B CTPYKTYpe O0IIero 00pa3oBaHUs COCTOUT B
(bopMUPOBaHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe Y 00y4Jaroluxcsl.

Wzyuenne ¢u3ukn Ha  0a30BOM  ypOBHE  MPENIOJAracT  OBJAJACHUE  CICAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLUTUMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAYYHO OOBSICHATH SIBJICHHUS,

® OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEI0BAHUS;

® IHTEPIIPETUPOBATH JAHHBIE M HCIOJIB30BATh HAay4YHBIE J0OKA3aTEJIbCTBA IS IOJIYYEHHS
BBIBOJIOB.

enu n3ydenust Gu3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBanus onpesesneHsl B Konmnenun
npenojaBaHus yueOHoro mpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit
denepanny, peaqu3yroIIMX OCHOBHbIE 00111e00pa30oBaTebHbIE IPOTPAMMBI, YTBEPKIEHHON pelIeHUEM
Komnerun Munucrepctsa npocsenienuss Poccuiickoit deneparuu (mporokon ot 3 gexadpst 2019 r. Ne
[1K-48BH).

Hean n3yyenus pu3nKu:

e [IpHOOpETEHNE HUHTEpeca U CTPEeMJICHMsS OOy4arouMxcs K HaydYHOMY H3YUEHHUIO IPUPOIbI,

pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIE MO3HaHU U (hOpMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBJIICHUSM;

¢ hopmHpoBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3yYeHHs] OCHOB CTPOEHUS MaTepuu
1 (yHJIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

¢ hopMUpOBaHHUE MPEACTABICHUN O POl (U3MKU JUISL PAa3BUTHUSA JAPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH;

® Da3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymymied mpodeccuoHaIbHON IeATeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JloCTHXKEHHE ATHUX LeNel MporpaMMbl 1Mo (HU3MKE HAa YpOBHE OCHOBHOI'O 00Iero odpa3zoBaHus
o0ecrneunBaeTcs peleHueM CIeAyoIuX 3a1ay:

® IpUOOpETeHNEe 3HAHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



® IpUOOpETeHUE YMEHUH ONKCHIBAaTh M OOBACHATH (DU3WYECKHE SBJICHUS C HCIOJIb30BaHHEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PELICHHS MPOCTEUIINX PAacUYETHBIX 3a/1a4 C MCIOJIb30BaHUEM (HU3MUYECKUX
MoJIeNIel, TBOPYECKHUX M MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;
epa3BUTHE YMEHHI HAOIIOAATh NPUPOJHBIC SBJICHUS U BBIIOJHATH OMBITHI, J1IAOOPATOPHBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCIOIb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAIUEH PUNIECKOTO COJCpKAHUS, BKIF0Yask HHPOPMAITHIO
O COBPEMEHHBIX JOCTHKCHHUAX (PH3UKH, aHAIN3 U KPUTHUECKOE OIICHWBaHNE WH(OPMAIIHH;
®3HAKOMCTBO cO cdepamu MpodeccHOHANbHON NeATENbHOCTH, CBS3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.
Ha u3y4enue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8 kitacce — 68 yacoB (2 Jaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZIENIO).

[Ipemiaraemelii B mporpamMme 1o (pu3mke mepeueHb J1adopaTOpHBIX PAa0OT W OMBITOB HOCHUT
PEKOMEHAATEeNbHbIM XapakTep, yYUTEb JlelaeT BbIOOp MpOBeACHUs Ja0OpaTOPHBIX pabOT U OMBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH OOYyJaromuXxcs, CIUCKAa SKCIEPUMEHTAIbHBIX 3a/1aHuM,
IIpe/UlaraéMblX B paMKaxX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pu3uke.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Paspnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KAIOLIEro MUpa.

®uszuka — Hayka o npupoge. SBienus npupoasl. Du3MUEeCKue SBICHMS: MEXaHUYECKHUE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®usnyeckue BenuuuHbl. M3mepenue  ¢dusmueckux BenuyuH. Pusmyeckue  MpUOOPHI.
[TorpemHocTs n3Mepenuii. MexayHapoiHasi cuctema eAMHHL.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKu H3ydaroT Impupoay. EcTecTBeHHO-Hay4dHBIH METO[
MO3HAHUA: HAOJIOJeHHEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBM)KEHHE THIIOTE3, SKCIEPUMEHT IO
MIPOBEPKE TUIIOTE3, 00BSICHEHNE HaOM0AaeMoro siBlieHus. Onucanne PU3NYECKUX SIBICHUHN ¢ TTOMOIIBIO
MOJECIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owusnveckne NpuOOPHI W TPOLEAYypa MPSIMBIX H3MEPEHH AaHaJIOTOBBIM H IH(POBBHIM

puOOpOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenesnenue 1eHbl eJIeHUs IIKalbl U3MEPUTEIBHOT0 Ipudopa.

N3mepenue paccTossHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenue teMrepaTypsl IpH OMOIIH KUKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.
[IpoBenenue nccieqoBaHus MO MPOBEPKE TMIOTE3BI: JANBHOCTh MOJETA MIAPUKA, ITYIIEHHOTO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIbIIIe BHICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHUA 0 CTPOCHUHU BellleCTBA.

CrpoeHune BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mmepbl. OIbITHI, AOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILECTBA.

JIBm>xeHHe yacTull BemecTBa. CBsA3b CKOPOCTH ABMXKEHHS YACTHI] C TEMIEpaTypoil. bpoyHoBckoe
nBukenue, 1uddys3us. BzaumonelicTBrue 4acTull BelecTBa: MPUTSHKEHUE U OTTAJIKUBaHUE.

oakrwdE



ArperaTHble COCTOSIHUSI BELLECTBA: CTPOEHUE Ta30B, KUIAKOCTEW U TBEPABIX (KPUCTAJUIMUECKUX )
Ten. B3auMocBs3p MeXAy CBONCTBAMH BEIIECTB B PAa3HBIX arperatHbIX COCTOSHUSAX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpavyuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. HabOmogenue nuddysun.

3. HabOmiogenue sBieHuil, OOBACHAIOMMXCS TNPUTSDKEHHEM WM OTTAJKUBAHUEM YaCTHUI]

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexannueckoe aBuxeHue. PaBHoMmepHoe u HepaBHOMepHOe nBuxkeHHe. CkopocTs. CpemHss
CKOpPOCTb IIPY HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH 1 BpeMeHU IBUKEHUS.

SIBnenue mHepuuu. 3aKOH MHEpUUU. B3aumopeicTBue Ten Kak MpUYUHA U3MEHEHHsI CKOPOCTHU
nBuwkeHust Ten. Macca kak Mepa uHepTHOCTH Tena. llnoTHocTh BemectBa. CBA3h IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00hEMA BEIleCTBa.

Cuna xak xapakTepucTuka B3aumozeiictBus ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CIJIBI C TOMOIIBIO AMHAMOMETpa. SIBieHue TAroTeHusl U cuia TsokecTd. Cuiia TSKECTH Ha JPYTUx
mwiaHerax. Bec Ttenma. Hesecomocth. CliokeHHME CHJI, HalpaBIEHHbIX II0 OJHOW HPSAMOI.
PaBnogeiictByromas cui. Cuna tpenus. TpeHue CKONbKEHUs U TpeHue MoKos. TpeHue B MpHpoje U
TEXHHUKE.

Hemoncmpayuu.

Habnronenne MexaHHYECKOTO ABMKEHUS Tela.
N3mepenue ckopocTy MPSIMOJIMHEHHOTO ABMKEHUS.
Habnronenue siBieHUs] HHEPLIWH.
Habntoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEl.
CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHON MPSIMOU.
ﬂaﬁopamopmﬂe padomul u onviMobl.
1. OmpeneneHue CKOPOCTH pPaBHOMEPHOTO [JBIDKEHHUS (IIapuka B JKUIKOCTH, MOJAETHU
AIEKTPUIECKOTO aBTOMOOWIISA U TaK J1ajee).
2. OmpepneneHue cpeiaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa [0 HaKJIOHHON
IJIOCKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TENA.
4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHUs (JAedopManuu) TPYKUHBI OT
MIPUIIOKEHHOM CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHHUS OT Beca Tena |
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CrocoObl yMEHBIICHUS W yBENWYeHHsS AaBleHus. JlaBneHue rasza. 3aBUCHUMOCTH
naBiieHUs rasa or oObéma, Temmneparypbl. Ilepemaua naBneHust TBEPABIMHM TEIaMM, XHUAKOCTIMU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MalIMHBIL. 3aBUCHMOCTh JABICHUS JKUIKOCTH OT TITYOHWHBI.
IMaapocraTuyeckuii mapagokc. CooOmiarontuecs cocyasl. ['uapapnmdeckue MeXaHU3MBbI.

Atmocdepa 3emnn 1 atMocdepHoe AaBieHue. [I[puunHbl CyIecTBOBaHUS BO3AYIIHOW 00O0JI0UYKH
3emimn. Ombit Toppuuennu. W3mepenwe atmochepHOro MaBiCHUS. 3aBHCHUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A usMepeHus: atMochepHOTro JaBICHHUS.

JleiicTBrE )XUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJO. BriTankuBaromas (apxuMeioBa) Cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
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3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.
[lepenava naBneHUs KUIKOCTHIO U Fa30M.
Coob1mmaromuecs Cocybl.
I'mapaBnuueckuit mpecc.
[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBICHHUS.
3aBUCHUMOCTh BBITQJIKUBAIONIEH CHIIBI OT 00bEMa MOrpYyXKEHHOM YacTH Tela U IUIOTHOCTU
AKUJKOCTH.
PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.
8. VYcioBue miaBaHus TeN: IUIaBaHWE WM TOTPYKEHHE TEJ B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.
Jlabopamopuvie pabomul u onsimol.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOjAE OT 00bEMa MOrpyKEHHON B MKHUAKOCTb YacTH
Tena.
2. OmnpezeneHue BhITAIKUBAOLIEH CHUIIbI, JEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUJKOCTb.
3. TIpoBepka HE3aBUCHMOCTHU BBITAIKUBAIONICH CHIIBI, JEHCTBYIOMIEH HA TEIIO B KHUAKOCTH, OT
Macchl Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTU TEJA U OT IJIOTHOCTHU KHUIKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOJKM M  OIlpejeseHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pplyar, OJIOK, HAKJIOHHAas IUIOCKOCTb. [IpaBmiio paBHOBecus pblyara.
[IpumeneHue mpaBuiia paBHOBECHsl pblyara K ONOKy. «3onoTtoe mpaBuiio» mexaHuku. KIIJ] mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuaibHas sueprus. [IpeBpamienue oqHoro Buaa
MEXaHMYECKOH 3HEPTUu B APYroil. 3aKOH COXpaHEHUs! JHEPTHU B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomol u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JABM)KEHHUHU TeJla IO FOPU30HTAIBHOM
MTOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenue KII/I HakJIIOHHOMN TUIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOU SHEPTUH.

ocoukrwhE
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Paznen 6. TenioBble IBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOopuM CTpOeHus BemiecTBa. Macca u
pa3M€pI>I aTOMOB 158 MOJ'IGKYJ'I. OHI:ITI)I, HO}ITBep)KI[aIOHII/Ie OCHOBHBIC ITOJIOKCHUA
MOJIEKYJIIPHO-KUHETUUECKOW TEOPHH.

Mopenu TBEPAOTO, XKHAKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucraminueckwe u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUAKOCTEW W TBEPABIX TEN HAa OCHOBE IOJIOKECHHIA
MOHeKYHHpHO-KHHeTquCKOfI TeOpI/II/I. CMa‘II/IBaHI/Ie nu KaHI/IJ'IJ'IHpHBIe SABJICHUS. TGHJ'IOBoe pacumpeHne 158
c)KaTHe.

Temneparypa. CBsi3pb TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABWKEHUS YacTHIl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW JHEPTUu: TeIulonepeaada M COBepIIeHUe padoThl. Bumbl
TETUTOTIEPEIavu: TEIIONMPOBOHOCTh, KOHBEKITUS, N3ITYICHHE.

KomauuectBo TemioTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEINIOBOE
paBHOBecHe. YpaBHEHHE TETUIOBOTrO OanaHca. [lnaBneHue u oTBepieBaHNE KPUCTALIHISCKAX BEIIECTB.



VYnenpHas Temora miasieHus. [lapooOpa3zoBanue u konaeHcanus. Vcnapenune. Kunenue. YaenbHas
TeI10Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

Brnaxnocts BO3ayXa.

OHeprus TOIIMBaA. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpuntuns! padoTs! TemoBbix asurateneit KIIJ[ TemnoBoro nBurarens. TemioBble IBUTATENN U
3alUTa OKPYKAKOIIEH Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Jlemoncmpavyuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue quddysun.
Habnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Haburoienue TemnoBoro pacimupeHus Ted.
V3meHeHne naBneHus ra3a npu n3MeHEeHHH 00bEMa 1 HarpeBaHUH UITH OXJIaXKICHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bupel reruionepenayu.
OxmnaxieHre Ipy COBepIICHUH PabOThI.
Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUJTIAMH.
0. CpaBHeHuE TEIIOEMKOCTEN PAa3INYHBIX BEIIECTB.
1. HaGmoieHre KUTmeHws.
12. HaGmroieHre mocTOSHCTBA TEMITEPaTyphl IPHU TJIaBJICHUU.
13. Mozenu TerIoBbIX IBUTATEICH.
Jlabopamopuuvie pabomot u onvimel.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.
OMBITHI 110 BBIPALMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITIPHIIA.
OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHMS BO3JyXa OT €ro o0bEmMa M HarpeBaHus
WJIY OXJIAXKICHMUS.
[IpoBepka rHUMOTE3bl JIMHEWHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  JKHUJKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.
7. HaOmroneHue u3MeHEHUs BHYTPEHHEW SHEpruu Tejaa B pe3yJbTaTe TeIulonepeiaud U padoThl
BHEIIHUX CHUIIL.
Wccnenosanue siBieHns TeIiooOMeHa Mpy CMEIIMBAaHUM XOJIOJHOM U ropsiueil BOJBI.
9. OmnpeneneHne KOJIWYECTBA TEMJIOTHI, MOJIYYEHHOTO BOJOM MpH TEMJIOOOMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mpoiiecca HCHapeHHUs.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIbIA.

Pa3pes 7. JiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzanus Ten. [[Ba pona anekTpudeckux 3apsaaoB. BzaumoeiicTBrue 3apspkeHHBIX TN, 3aKOH
Kynona (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX T€J OT BEIMYHMHBI 3apsiiOB U PACCTOSHUS
MEX1y TeJlaMu).

Onextpuueckoe mnozne. Hampsok€HHOCTH dsnexkTpudeckoro mousid. IlpuHmmn cynepnosunuun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTapHbIN 3JIeKTpUueckuid 3apsa. CTpoeHue aToma.
[TpoBOIHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsiia.

DONEeKTPUUYECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOIO TOKA. MICTOUHMKHN MOCTOSIHHOTO
ToKa. JleWcTBUS 3JEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DIEeKTPUYECKUM TOK B
KHUAKOCTAX U rasax.
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Onextpuueckas nenb. Cuia Toka. DieKTpuueckoe HampskeHue. CONpOTUBIEHUE MPOBOJHUKA.
VYnienbHOE cONMpOTUBICHHE BemecTBa. 3akoH Owma s ydactka uenu. IlocnenoBarenbHoe |
napajuieJIbHOE COeTMHEHUE MPOBOHHUKOB.

Pabota m MOIIHOCTH 3JeKTpUYEcKOro Toka. 3akoH [[xoyms—JIeHma. DneKTpudecKrue Lenu H
MOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOpoTKoe 3aMbIkaHue.

[Toctrosinubie MarHuThl. B3anmoeiicTBie MOCTOSHHBIX MarHUTOB. MaruuTHoe nosie. MarHutHoe
nosie 3eMJIM M €ro 3HaYeHue s Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE 1OJIe AJIEKTPUIECKOTO
Toka. [I[pumMeHeHue JIeKTPOMAarHuTOB B TeXHUKE. [leificTBre MarHUTHOTO MMOJI Ha MPOBOJHUK C TOKOM.
DNeKTpoABUTATENIb IMOCTOSSHHOTO TOKa. Mcronp30oBaHMe SIEKTpOABUTATENIEd B  TEXHUYECKHX
YCTpPOMCTBAaX U Ha TPAHCIIOPTE.

Omnpitel @apajnes. SBnenue snekTpoMarauTHON nHAYKIMU. [IpaBuiio Jlenna. Dnekrporeneparop.
CriocoObl MOJIy4eHHUS AIEKTPUYECKON 3HEpPruu. DJIEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa posia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.

[IpOBOAHUKY M TUAIEKTPUKH.

MopenupoBaHue CUIOBBIX JTHHHUH 3JIEKTPUUECKOTO MO,

HcTouHnKH MTOCTOSSHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

0. DnexTpuYecKkuii TOK B )KUIKOCTH.

1. "'a30BBIi1 pa3psia.

12. smepeHue Cliibl TOKa aMIEPMETPOM.

13. N3mepenue 37IeKTPUIEeCKOro HAPSKEHUST BOJIBTMETPOM.

14. PeocTat u Mara3suH CONMPOTUBIICHHIA.

15. B3aumoieiicTBHE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus TIOJI0COB MarHUTa.

17. MonenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmbIT Opcrena.

19. MarautHoe 1oJjie TOKa. DIeKTPOMArHHUT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoaABHUTaTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMAarHUTHON HHTYKITUH.

23. OmbiTer Dapaes.

24. 3aBUCUMOCTb HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBHUIl €T0 BOSHUKHOBEHHSI.

25. DIeKTpOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmuvie padbomol u onvimol.

OMnBITHI 10 HAOJIOICHUIO SJICKTPU3AIIMHU Tl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U TUDIIEKTPUKHU.

COopxka u mpoBepKa pabOThI ANEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HATPSHKCHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBICHUS

pe3ucTopa M HANPsDKEHHS Ha PE3UCTOPE.

7. OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTUBIEHUS MPOBOIHHUKA OT
€ro JUTMHBI, TUTOMIAH TIOTIEPEYHOT0 CEUCHUSI U MaTepurara.

8. Ilpomepka mpaBWia CIOKEHHUS HANPSHKEHUH MPH TMOCIEAOBATEIHLHOM COSAMHEHHH ABYX
PE3UCTOPOB.
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9. IIpoBepka mpaBuiia Uit CUIIBI TOKA MPH NMAapaUIETbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUUECKOTO TOKA, UIAYIIETO YePe3 PE3UCTOP.

11. Onpenenenre MOIIHOCTH 3IEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS Ha HEl.

13. Onpenenenne KIIJl narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOTO OIS TOCTOSIHHBIX MarHUTOB IPH UX OOBEIMHEHUH U PA3/ICIICHUH.

16. UccnenoBanue 1eWCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, JAEMOHCTPUPYIOLIME 3aBHCUMOCTH CHJIBI B3aUMOJICWCTBUS KaTYIIKH C TOKOM U
Mar"uTa OT CHJIbl TOKa U HAIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. N3yuenue neiicTBUSE MAarHUTHOTO T10JISL HA POBOIHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl 31EKTPOABUTATENS.

20. Usmepenue KI1/ anexkTpoaBuraTrenbHON YCTAaHOBKH.

21. OnbITBl 1O UCCIEOBAHMIO SIBJICHHS DJIEKTPOMAarHUTHOM MHIYKIUHU: HCCIEI0OBAaHUE
M3MEHEHH 3HAYEeHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHUTENBHOCTH
MEXaHMYECKOro  JABWXKEHHUsA. PaBHOMepHOe  MNpsAMOJIMHEHHOEe  JBH)KeHHe. HepaBHOMepHOe
npsiIMOJIMHEHOE ABM>KeHue. CpellHsAs 1 MTHOBEHHAs! CKOPOCTh Teja TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiMHelHoe JBuxkeHue. CBoOomHoe mageHue. OTMbITHI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpYXHOCTH. [lepron u yactora oOpamienus. JIuneitHas u yrimosast
ckopocTH. LleHTpocTpeMHTENIBHOE YCKOPEHNE.

IlepBoiii 3akoH HptoTona. Bropou 3akon Herorona. Tperuii 3akoH Herotona. [IpuHnmumn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuwiia TpeHus: Cujla TPEHHUsl CKOJIbKEHHUs, CHJla TPEHUS IOKOS,
JpYTH€ BUbI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpeHHe CBOOOIHOro majaeHus. J[BuxeHue
wa"eT Bokpyr Comnnua. [lepBas kocmMuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOR TOukH. AOCOMIOTHO TBEpAoe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Ttena. l3MeHenwe wummynbca. WMmoynabc cuiibl. 3aKOH COXpPAaHEHHsI HMITYJbCA.
PeaktnBHOE NBHKEHUE.

Mexanunueckas pabota U MOLTHOCTh. PaboTa cuin TskecT, ynpyrocTH, TpeHus. CBsi3b SHEPTUU U
pabotel. IloTeHnumanbHas »HEprust Tena, MOJHATOTO HAJ MOBEpPXHOCThIO 3emiu. [loTeHumanmbHas
JHEprus cxarod npyxuHsl. KuHermueckas sHeprus. Teopema O KHHETHMYECKOHM HHEPrUM. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHME IyTel U TPAaEeKTOPUH ABIMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTENIBHO Pa3HBIX
TEeJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUs NIPSMOIUHENHOTO ABUKECHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KECHMUS.

Habmntonenue 1BHXeHUS Tela 10 OKPYKHOCTH.

HalGmronenne MexaHW4eCKUX SIBIICHUM, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHHM OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla U IeUCTBYIOIIECH Ha HETO CHUJIBI.

Habmtonenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

9. H3meHeHwue Beca Tena MpH YCKOPEHHOM JBMKEHUH.
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10. ITepenaya uMIryabca Mpu B3aMMOACHCTBUH TEIL.
11. TIpeoGpazoBaHus SHEPTUH MPU B3aUMOACHCTBUH TEII.
12. Coxpanenue UMITybCa IPHU HEYIPYTOM B3aMMOACHCTBUH.
13. CoxpaHeHue UMITybca IpHU aOCOJIFOTHO YIIPYIOM B3auMOJCHCTBUU.
14. HaGnronenue peakTHBHOTO JIBUKCHUS.
15. CoxpaHeHue MeXaHUYECKOM 3HEPTUH IIPU CBOOOIHOM Ia/ICHHUH.
16. Coxpanenue MEXaHUYECKON SHEPTUH MPH JBMXKEHUH TeJIa M0 ICHCTBUEM NPY>KUHBI.
Jlabopamopuusie pabomot u onvimel.
1. KoHcrpyupoBaHue TpakTa JUlsl pa3roHa U JAJIBHEHIIEr0 PaBHOMEPHOIO JBM)KEHHUS LIapuKa
WIH TEJIEXKKH.
2. OmpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUS OpycKa MU ABMKEHUS IIapUKa 110 HAKIOHHON
IJIOCKOCTH.
Onpenenenre ycKOpeHus Tejla Py PAaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKIIOHHOW MIJIOCKOCTH.
4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BpPEMEHM IIPU PABHOYCKOPEHHOM JIBUKEHUHU 0e3
Ha4aJbHOW CKOPOCTH.

5. IIpoBepka runotesbl: €ciiv MPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOM CKOPOCTHU MyTH
OTHOCSITCSL KaK psiJi HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHU
OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUSL.
Omnpenenenue ko3 uimeHTa TpeHus: CKOIbKEHHS.
Onpenenenne KECTKOCTU MPYKUHBI.
Onpenenenue pabOThl CUIIBI TPEHUS NIPH PABHOMEPHOM JABMKEHHM TeJla 110 TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Onpenenenre paboOThl CUIBI YOPYTOCTH HpU MOABEME TIpy3a C HCIHOJIb30BAHUEM

HEMOJIBUYKHOTO U MOABUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHHUA M BOJIHBI.

KonebarenbHoe paBwkeHue. OCHOBHBIE XapaKTEpUCTHKH KOJEOaHWM: MepHoj, YacToTa,
amruintyna. Maremaruueckuil U NpyXMHHbINA MasTHUKU. [IpeBparienue sHepruu npu kojedaTeaIbHOM
JBUKCHHH.

3aryxaromue KoneOaHus. BpiHyxaeHHble konebanus. Pe3onanc. MexaHuUYecKue BOJIHBI.
CpolicTBa MexaHM4YeCKHUX BOJH. [IpomonbHble M momnepedHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHBI B TBEPJOM Tej€, CEHCMUYECKHE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habntonenue xoneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habumtoienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BeIHYXAI€HHBIX KoJeOaHUI U pe3oHaHca.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlaﬁopamopnbw padomout u onvimol.

1. OmnpeneneHue yacTOThI U NEpHOa KOJIEOAHUNH MaTEMaTHUECKOTO MasiTHUKA.

2. OmpeneneHue 4acToThl U Iepuoa KojaeOaHUii MPYKUHHOTO MasiTHUKA.

3. MHccrenoBanme 3aBHCHMOCTH TIepHOJa KOJeOaHW MOJBEIIEHHOTO K HUTH Tpy3a OT JJIHHBI

HUTH.

HccnenoBanue 3aBUCMMOCTH NIEpHUoa KojeOaHU NPY>KUHHOTO MasiTHUKA OT Macchl rpysa.

[IpoBepka HE3aBUCHMMOCTH TepHoJa KoyieOaHWW rpy3a, MOJBEIIEHHOIO K HHUTH, OT MAacChl

rpysa.

6. OnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTh NEpPHOAa KOJeOaHWH MPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBL.
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7. VI3mepeHue ycKopeHUs: CBOOOTHOTO MaICHUS.
Pasznes 10. DineKTpoOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMAarHuTHOE T0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHUTHBIX BOJIH. MCIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSA3H.
DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoJlHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIC CBOCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUIILHOTO Tee(oHa.
Pasznen 11. CBeToBbIe IBJICHUS.
JlyueBas mojnenb cBeta. Mcrounuku ceera. [IpsmonnHeliHoe pacipocTpaHEeHHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.
[Ipenomiienne cBeTa. 3aKkoH mpenomieHus cBera. [lodHoe BHYTpeHHee OTpa)KeHHE CBETa.
Hcnonbs3oBanue MoaIHOTrO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBOIAX.
Jlunza. Xon mydeil B nuH3e. OnTudeckas cuctema QoroarmmapaTa, MUKPOCKONA W TEJIECKOIIa.
['na3 xak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crnekTp. OmbiTel HbioToHa. CrloXKeHHE CHEKTPaTbHBIX IIBETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuyenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparolieit muH3e.
Xoz Jiydell B pacCenBaroOLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunnun nevictBus Goroanmnapara, MUKPOCKOTA U TEIIECKOIIA.
10 Monenb rinasa.
11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.
12. Tlony4yeHnue 6enoro cBeta MpH CI0KEHUU CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onsimel.
1. HUccnenoBanue 3aBUCMMOCTH yTila OTPaXKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHus.
2. VI3yueHue XapaKTEPUCTUK N300paKEHUS MPEIMETA B INIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCHMOCTH yIjla TMPEIOMJICHHS CBETOBOTO Jydya OT Yrja MaJeHus Ha
TPAHMIIE «BO3IYX—CTEKIION.
[Tonydenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.
Omnpenenenue POKYCHOTO PACCTOSIHUSI M ONITHUECKOM CUJTBI COOMPAOIIEH JIMH3BL.
OnBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI TI0 BOCHIPUSITHIO I[BETA MTPEAMETOB MPU WX HAOIIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.
Pa3z[eJ1 12. KBaHTOBEIE IBJICHHUS.
Omneitel Pesepdopna u mianerapHas mojenb aroma. Moxens atoma bopa. Hcenyckanume wu
norJomnieHne ceera atoMoM. KBauTel. JIuneluaTeie ClIEKTPHI.
PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-u3nydeHusi. CTpoeHne atoMHoOro sjpa. HykimoHnas
MoJellb aToMHOTro siapa. M3oronsl. PagunoaktuBHble mpeBpaieHus. [lepuoa momypacnaga aTOMHBIX
anep.
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SnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsOBOTO M MAacCOBOTO 4YHCEN. ODHEPrus CBs3U
aToMHBIX saep. CBa3p maccel U dHepru. Peaknum cuHTe3a u aeneHus sanep. VICTOYHHMKM SHEpruu
CounHua 1 3BE311.

AnepHas sHepreTuka. JlecTBUS paAMOaKTUBHBIX N3JIy4EHUH Ha )KUBbIE OPTaHU3MBI.



Jemoncmpayuu.

CrexTpbl U3Ty4eHHS U TOTJIOLICHHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenue TpekoB B kamepe Busibcona.

Pabora cuéTurika HOHU3MPYIOLUX U3TYyYECHUH.

Perucrpanus nznydeHus IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

./Iaﬁopamopnbte paodomut u onvimol.

1. HaGnronenue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. UccrnenoBaHue TPEKOB: HU3MEPEHUE SHEPrMM YacTHIBI [0 TOPMO3HOMY HyTH (IO

¢dororpadusam).

3. M3mepeHue paanoakTUBHOTO (POHA.

IloBTOpHTE/IBLHO-000011IAKO NI MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA MOy HpEJHAa3HAYeH s cucTeMaTh3auud U 000O0IIeHus
IIPEIMETHOIO COJIEP)KAHUSA M ONBITA JEATENbHOCTH, NMPUOOPETEHHOIO NpPHU HM3YYEHUM BCETO Kypca
¢u3uky, a Takke JUIs IMOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY O3K3aMeHY N0 (u3MKe s
00yJaromuxcs, BEIOPAaBIINX 3TOT YU4EOHBIH MPEIMET.

IIpu M3yyeHUH NAHHOI'O MOAYJS PEANTU3YIOTCS U CHUCTEMAaTU3UPYIOTCS BHJIbI JEATEIIBHOCTH, Ha
OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTHKEHUE INPEIMETHBIX M METallPEIMETHBIX IJIaHUPYEMbIX
pe3yabTaToB 00y4eHus, POPMHUPYETCsl €CTECTBEHHOHAYUHasi TPAMOTHOCTb: OCBOEHUE HayYHBIX METOJIOB
HCCIIEIOBaHMs SIBJICHUN IPUPOJIbI U TEXHUKU, OBJIAZICHHUE YMEHUSIMH OOBIACHATH (PU3HUECKUE SBICHMUS,
IIPUMEHSS MOJTyYeHHbIE 3HaHUS, PeIIaTh 33/1a4M, B TOM YUCJIe KAUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIATIBHO AEATENBHOCTHBINM XapaKTep NAaHHOIO pasjena peaau3yercs 3a CY4ET TOro, 4TO
o0yyaroluecs BHIIOIHSIOT 3aJaHKsl, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacno3HaBaThb U HAYYHO OOBSACHATh (PU3NYECKUE SIBICHUS B
OKpY>KaroIel Ipupoje U MOBCEIHEBHON KU3HH;

HCIIOJIb30BAaTh HAy4yHbIE METOJbl MCCIEAOBaHUA (PU3MYECKUX SIBJICHUM, B TOM YHCIE IS
IIPOBEPKH I'MIIOTE3 U MOTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHUI, HallpuMep,
IIPAKTUYECKOI0 MCIOJb30BaHUs PA3IMUHBIX UCTOYHUKOB PHEPIMM HAa OCHOBE 3aKOHA IPEBPALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

SUA WM

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3MKU Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHHs HAINPABIEHO HA JIOCTHUIKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.

B pesynbrare uzyueHus GU3MKUA Ha YpOBHE OCHOBHOTO 00IEro o0pazoBaHMs y 00y4aroIierocs
OynyT copMUPOBAHBI CIETYIOIINE JINYHOCTHBIE PE3YJIHTAThI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
[] mposiBlIeHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (PM3MUECKON HAyKH;
[] IEHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX--(H3UKOB;
2) rpaskIaHCKOro0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
[] TOTOBHOCTh K aKTMBHOMY Yy4YacTHIO B OOCYXJE€HHUU OOIIECTBEHHO 3HAUUMBIX U STHYECKHX
po0JieM, CBSA3aHHBIX C MPAaKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
[] ocO3HaHME BaXXHOCTU MOPAJIbHO--3TUYECKUX TPUHIIUIIOB B AESTEIBHOCTH YUEHOTO;
e 3)3CTeTHYEeCKOro BOCIMTAHMS:
e [] BoCHpHUATHE OHCTETHUECKUX KauecTB (PHU3MUECKOW HayKu: €€ TapMOHMYHOIO IIOCTPOEHHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:



e [] OcO3HaHHWE IIEHHOCTH (U3UYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA IO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

e [] pa3BUTHE HAYYHOM JII00O03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENIBCKON AESITEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbS M IMOLUOHAJIBLHOIO 0J1aronmoJIyYms:

e [] oco3HaHME IIEHHOCTH Oe30macHoro ooOpasa >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BRXHOCTH TpaBHJ OE30MAaCHOTO MOBEICHHS HAa TPAHCIOPTE, HA JOPOrax, C 3JIEKTPHUUECKUM H
TEIUIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e [] copMupOBaHHOCTh HaBbIKa peduieKCHH, NMPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro JKe
IIpaBa y Ipyroro 4ejoBeKa;

e 6) TPyIOBOI0 BOCIIUTAHMS:

e [] aKkTMBHOE ydYacTHe B pEIICHWU MPaKTHUYECKUX 3ajJad (B paMKax ceMbH, 00pa3oBaTelIbHOI
OpraHu3aluy, ropoja, Kpasi) TEXHOJIOTHYECKON U COLIMAJIbHOM HalpaBIECHHOCTH, TPEOYIOLUX B TOM
yucliie ¥ GU3NYECKUX 3HAHMUIA;

e [] MHTEpeC K MPaKTHUYECKOMY U3YUYECHHUIO Ipodeccuii, CBI3aHHBIX C (PU3HUKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHMS:

e [] opueHTanus Ha MpUMEHEHHE (U3NYECKUX 3HAHUHU U PEUICHHUs 33/1a4 B 00JIACTH OKpYIKarommen
Cpelbl, IUIAHUPOBAHUS IOCTYNKOB M OLIEHKM HX BO3MOJKHBIX IIOCIEICTBUH Ul OKpYKarollen
Cpelbl;

e [] oco3HaHue rI00aIBHOTO XapaKTepa IKOJOTHUECKUX MPOOIEM U IyTeH UX pelIeHHS,

e §8) azanTanuM K U3MEHSIOIIHUMCS YCJAOBHAM COLUAILHONW M IPUPOAHOII cpelbl:

e [] mOTpeOHOCTh BO B3aMMOJCHCTBHH IPH BBHIIIOJHEHUU HCCIEIOBAHMNA W MPOEKTOB (pr3mueckon
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

e [} NOBBILIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 MIPAKTHUECKYIO AESITEIbHOCTD;

e [] morpeOHOCTH B ()OPMHPOBAHUU HOBBIX 3HAHHW, B TOM 4Hcie (HOPMYIHPOBATH HJIEH, TIOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

e [] ocozHaHue AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

e [] IuIaHUpPOBaHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e [] cTpemiieHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3H MPUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe ¢ MCIIOJIb30BaHNEM (PU3NUYECKUX 3HAHUM;

e [] olIEHKa CBOUX JIEHCTBUHM C Y4ETOM BIMSIHMS Ha OKPYKAIOIIYIO CPeNy, BOSMOXHBIX TJ100aIbHbBIX
MOCJIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTare ocBOEHHs IMpOrpaMMsl 1o (U3MKEe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y
oOyuatomierocss  Oyayr  chopmupoBaHbl ~ MeTanpeaMeTHble  pe3yJbTaTbl,  BKJIIOYAOLIUE
NO3HaBaTeNIbHbIE YHUBEPCAIbHbIE yyeOHbIe NEHCTBHs, KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIE y4deOHbIE
NEeNCTBYS, PETyJIATUBHbBIE YHUBEpCAIbHbIE YUeOHbIE JEHCTBUSL.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBHUS

ba3oBble Jjornueckue aAeMcTBus:
® BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKN O0OBEKTOB (SIBJICHMUI);
® YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KIAacCU(PUKALNUU, OCHOBAaHUSA [UIsI 000OIIeHUS U
CpaBHEHUS,
® BBLISIBIISITh 3aKOHOMEPHOCTHM U TPOTUBOPEUMsT B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HaOTIOJICHUSAX, OTHOCSIINXCS K (PU3UUIECKUM SIBIICHUSIM;



® BBISIBJISATh TIPUYMHHO--CIICICTBEHHBIC CBSI3U MPH M3YYEHUU (PU3UUECKUX SBICHUN U MPOILIECCOB,
JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM JENYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIOYEHHIA,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PH3MUECKUX BEIUYHH;
® CaMOCTOSITEIHbHO BBIOMpATh CHOCOO pelieHus y4dyeOHOW ¢u3nYecko 3agaun (CpaBHEHHUE
HECKOJIbKUX BapHAHTOB pEIICHHUs, BBIOOp HanboJee MOAXOASIIEro ¢ y4€TOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarejabcKue NeicTBUA .
® 1ICTI0JIH30BATh BOIIPOCHI KaK UCCIICAOBATEIBCKUI HHCTPYMEHT ITO3HAHMS,
® [IPOBOJIUTH 110 CAMOCTOATENBHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXHBIM (U3NYeCKui
HKCHEPUMEHT, HEOOIBIIIOE NCCIIEA0BAaHIE (DU3MUECKOTO SBICHUS;
® OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTb MH(OpPMAINIO, TOIYYCHHYI0O B XOJe
HCCIIETOBaHUS WU SKCIIEPUMEHTA;
® CaMOCTOATENILHO (HhOpMyIUpOBaTh OOOOIIEHHST M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OIIBITA, UCCIICOBAHMS,
® [[POTHO3UPOBATh BO3MOXKHOE JaibHellee pa3BUTHE (U3UYECKUX TMPOILIECCOB, a TakKke
BBIJIBUTATh TPEAIIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® IPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI MPH MOKCKE U 0TOOpe MHPOpPMALIUU
WIH JaHHBIX C Y4ETOM MPEATIOKEHHON YIeOHOH (PU3NUecKoil 3a1auu;
® AHAIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIMIO PA3TUYHBIX BUJOB U
(dbopM mpescTaBiIeHUS;
® CAMOCTOSITENIFHO ~ BBIOMPATh  ONTHMalbHYI0 (opMy TmpenacraBieHus HWHPOpPMALUU U
WLTIOCTPUPOBATH pellaeMble 3a/1a4i HECJIOKHBIMU CXEMaMH, TMarpaMMaMi, WHOW TpapuKon
1 UX KOMOMHAIUSIMH.
KoMMyHHUKaTHBHbIE YHHBepcaabHble Y4eOHbIe qelicTBUA:
®B X0/€ 0O0CYyXJIeHUS Y4eOHOro MmaTepuana, pe3ylbTaToB J1a0OpaTOPHBIX PabOT U MPOEKTOB
3aJlaBaTh BONPOCHI M0 CYIIECTBY 00CYkK/IaeMOil TeMbl U BBICKA3bIBAaTh UJCH, HAIICJICHHBIC Ha
peleHue 3aJauu 1 moiiep kanue 01aroxenaTeaIbHOCTH OOIIEHMS,
® COMOCTABIIATh CBOM CYXAEHHUS C CYXACHUSMH JPYTHX YYaCTHHMKOB JAMaora, oOHapyX HBaTh
pas3nuyme U CXOJICTBO MO3UILINI;
® BEIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;
¢ IyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3UYECKOr0o OmbITa (IKCIEPHUMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);
®[IOHMMAaTh W WCIIOJIF30BaTh MPEUMYIIECTBa KOMAaHIHOW WM WHIWBUAYaJIbHOW pPabOTHI TpU
pelIeHnH KOHKPETHON (u3nYecKoil mpoOIembl;
® IPUHUMATh IEJI1 COBMECTHOW JI€ATENIbHOCTH, OPraHU30BbIBATh NEHCTBUSA MO €€ JTOCTHUKEHUIO:
pacrpesieniaTh pojH, 00CYXIaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOM paloThl, 00001IaTh
MHEHHS HECKOJIbKUX JIIOCH;
® BHIMOJIHATH CBOIO YacTh pabOoThI, IOCTUTasl KAUECTBEHHOTO pe3ysIbTaTa 0 CBOEMY HalpaBJICHUIO
Y KOOPJUHHUPYS CBOU ACUCTBUS C JPYTUMH WIEHAMH KOMaH]Ibl;
® OIICHWBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT MO KPHUTEPUSM, CAMOCTOSTEIHLHO
cOpMYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerynsiTuBHbIe yHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranuszauus:

® BEISIBJIATH TPOOJEMBbI B JKM3HEHHBIX W Y4YEOHBIX CHTyallUsAX, TpeOyOIUX i peLIeHus
(bu3nUYecKuX 3HAHUH;



® OPUCHTHUPOBATHCS B PA3NUYHBIX MOAXO0JAX NMPHUHATUS pelIeHUH (MHAMBUIYyaIbHOE, NPUHITHE
perieHus B TpyIe, IPUHATHE PEIICHUA TPYIIION );

® CaMOCTOSITEIIBHO COCTABIIATh AJITOPUTM pelIeHHs (U3MUECKON 3a]]a4i WITH TUUTaHA MCCIICTOBAHUS
C y4€TOM WMCIONIMXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npesaraeMble BApUaHThI PELICHHI;

e 7ie)1aTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

e TaBaTh a/ICKBaTHYIO OIICHKY CUTYallUU U IpeiaraTh IiaH e€ H3MEHEeHHUS,

® 00BACHATH MPUYUHBI JOCTHKEHUS (HEJOCTUKEHUS) PE3yIbTaTOB ACSITEIbHOCTH, JaBaTh OILCHKY
PUOOPETEHHOMY OIIBITY;

® BHOCUTbL KOPPCKTUBBI B ACATCIBHOCTH (B TOM 4YHCII€E B XOJ BBbIIIOJHCHUA (1)I/I3I/I‘-IGCKOI‘O
HCCIE0OBAHUS WJIM TMPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHUBIIUXCS CUTYyallUi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSIM;

® CTaBUThH ce0s HAa MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JAUCKYCCUU HAa HAayuyHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e [IpM3HABaTh CBOE NPAaBO Ha OMIMOKY MpHU pelIeHUH (PU3MUECKUX 3a/1a4 WM B YTBEPKICHUIX Ha
Hay4HbIE TEMBI M TAKOE K€ MIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOydenuss B 7 KJjacce IpeIMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

® JCMOJb30BaTh MOHATHUS: (U3MYECKUE U XUMUYECKHE SBJICHUS, HAONIOACHHE, SKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a, SAMHUIIBI (PU3NYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKMUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHs, PaBHOJCHCTBYIOIIAs cuia, aedopMmarus
(ympyras, miaacTu4ecKkas), HeBECOMOCTh, COOOIIAOIITUECS COCY/IBI,

e paznuyath sBieHUS (qudQy3us, TEMIOBOE IBIKEHHE YaCTHUI[ BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, HHEPIUs, B3aUMOJICHCTBUE TEN, paBHOBECHE TBEPABIX
TeJ ¢ 3aKPETUIEHHOW OCBhIO BpAIleHHS, ITepeada JaBlIeHIs TBEPABIMHU TeJIaMH, KUIAKOCTSIMH H
razamu, atMocepHoe NaBJeHHE, TUIABaHUE TeJ, MPEeBpAIleHUs MEXaHUYECKOW SHEPruu) 1Mo
ONMCAaHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPHPYIOUINX TaHHOE
(bu3nuecKoe sIBICHUE;

® pacro3HaBaTh IMPOSBICHUE M3YyYCHHBIX (U3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM
guciie (pu3udecKue SBICHUS B MPUPOJIE: MPUMEPHI JBIKCHUS C PA3IMYHBIMUA CKOPOCTSIMH B
KUBOM M HEXHUBOW MpHpOJAE, ACHCTBHE CUJIBI TPEHUS B MPHUPOAE W TEXHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJICHUS HA )KUBOM OpPraHU3M, IUIaBaHUE PHIO, phIYard B Telle YelOBeKa, MPH
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHMUIA;

e ONUCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3MUYECKUE SBJICHUS, WUCTOJIB3ys (usndeckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHIa TPEHUs, 1aBlieHne (TBEPIOTO Tema, KUIAKOCTH,
ra3a), BBITAJKMBAIOIIAs CHJIa, MEXaHHYeCKast padoTa, MOITHOCT, MJIEY0 CHUJIbI, MOMEHT CHIIBI,
KOX(QPHUIMEHT MOJIE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHUYECKAs! U TIOTCHIMAIBHAS YHEPTHUs),
MpU OMHMCAHUU TPABUIBHO TPAKTOBATh (PUIWYECKUII CMBICT HCIIOJNB3YyEeMbIX BEIHYWH, UX
0003HAYCHHS M SAMHHIIBI (DU3UUCCKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BETMUUHY C IPYTHUMH BETUYMHAMU, CTPOUTH TPaQUKU N3YUEHHBIX 3aBUCUMOCTEH
(hbUBUYECKUX BEITMYNH,



XapaKkTepu30BaTh CBOWCTBA Tell, (pU3MUYECKHE SBJICHUS M TPOLECCHl, HUCHOJb3ys MpaBUIIa
CIOXeHus cui (BIOJIb OMHOW TpsiMoii), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBUJIO paBHOBECUs pblyara (OJIOKa), «30JI0TOE TMPABHIO» MEXAHWKH, 3aKOH COXpPAaHEHHUS
MEXaHUYECKOM SHEepruu, Mpu 3TOM JABATh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHChIBATh
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKHE SIBJICHUSA, IPOLECChl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUl NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH MPUUYMHHO--CIEJICTBEHHbIC
CBSI3U, CTPOUTH O0BSCHEHHE U3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoii Ha 1—2 n3ydeHHBIX CBOMCTBA
(bu3nYecKuXx sIBICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7aud B 1—2 AEeHUCTBHS, MCIOIB3YS 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOLIHE
¢u3nveckre BeIMYMHBI: HA OCHOBE aHAJHM3a YCJOBHS 3a/1a4M 3alHCHIBATH KPATKOE YCIOBHE,
HOJICTABIATh (U3NYECKUE BEIMYUHBI B (OPMYyJIbl M IMPOBOAUTH PACUYETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC IJIsl pEIIeHUs 3a/]ad, OICHHWBATh PEATUCTHYHOCTH
MOJTYYEHHOUN (PU3HUECKON BEIIMUNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NpPU MOMOIIM (PU3NYECKUX METOJIOB, B
ONMCAaHUU HCCJIE0BAHUS BBIACIATH NPOBEPSIEMOE IPEANON0KEHNE (TUIIOTE3Y), pa3andaTh U
UHTEPIPETUPOBATh IOIyYEHHBIH pe3yiabTaT, HAaXOAUTh OIIMOKM B XOJE€ OIbITa, JeiaTh
BBIBOJIBI 110 €0 Pe3yJIbTaTaM;

IPOBOJIUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUM WM (PU3HYECKUX CBOWCTB TeIl:
(GbopMyIMpOBaTh IpOBEpsEeMble MPEANOJIOKEHUS, cOOUPaTh YCTAHOBKY U3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U POPMYIMPOBATH BHIBOJIBL;

BBINOJIHATE MpsIMbIE M3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUJIBl U
TEeMIepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX M LU(POBBIX NpHOOPOB, 3alUCHIBATDH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTh HCCIICJIOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOM BEIUYMHBI OT JpYyroil c
HCIOJIb30BAHUEM INPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JBIDKYILETOCs Tea OT
BPEMEHHU JIBWKCHUS Tella, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN COINPUKOCHOBEHMS TE€J, CUIIbI
YOPYTOCTH OT YAJMHEHUS NMPYXUHBI, BBITATKHUBAIONIEH CUIIBI OT 00bEMa MOTrpyKEHHONU YacTu
TeNa U OT IUIOTHOCTH >KUJKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH TeNa, OT IIIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN IUIaBaHMs TeJl, YCIOBHUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHU Y4EOHOTO HCCIIEOBaHMs, COOMPATh YCTAaHOBKY U BBIOJIHSATH
U3MEpeHus, Clenys NpeIoKEHHOMY IUIaHy, (UKCHpPOBaTh pE3ybTaThl IOJTYYEHHON
3aBUCUMOCTH (PM3MUYECKUX BEIMYUH B BHJE NPEAJIOKEHHBIX TaOnMIl U rpadukoB, aenatb
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHMsI (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOrO TeEJa, CHJIAa TPEHUS CKOJIbKEHUS, JIaBJI€HHE BO3/lyXa, BBITAJIKMBAIOIAs CHIIA,
JeWcTByOas Ha MOTrpyXKEHHOE B J>KUIKOCTb Teso, KOI((UIMEHT MOJe3HOro JelcTBUs
MIPOCTBIX MEXAHU3MOB), CIEAYs NPEIIOKEHHOW MHCTPYKUUU: IPU BHIIOIHEHUM HW3MEpEHUi
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAaUEHUE HCKOMOM BEJTMYMHBI;
co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yKa3blBaTh MPUHLUIBI ASUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIONINECS COCYIbI, 0apOMETp, phlyar, MOIBUKHBIA U HEMOABUKHBIN OJIOK,
HAKJIOHHA IIJIOCKOCTB;

XapaKTepU30BaTh MPUHLUIBI TEHCTBUS U3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMoOpol Ha UX omnHucaHud (B TOM 4YHCIE: TMOJIIMIIHUKYH, YCTPOWCTBO BOJOMPOBOJIA,
TU/IPaBIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETP), MCIOIb3Ys
3HaHHUA O CBOMCTBax (U3MUECKHX SBICHUM U HeoOXoAuMble (QHU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;



® TIPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO HUCIIOTH30BAHUS
(bU3MYECKUX 3HAHWW B TIOBCEAHEBHON JKM3HU Mg oOOecrmedeHus Oe30MacHOCTH TIpH
oOpameHuu ¢ MpuUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHUS 3]0POBBS H
cOOJTI0ICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHUS B OKPYIKaIOIIEH cpejie;

® OCYIIECTBIATH OTOOP MCTOYHWUKOB MH(poOpManuu B VHTEpHETE B COOTBETCTBHH C 3a/IaHHBIM
MMOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUU W MYyTEM CPaBHCHHS DPA3IMYHBIX
HMCTOYHHUKOB BBIJICIATH HH(POPMAIIUIO, KOTOpas SIBISETCS MPOTHBOPEUYNBON MIIM MOXET OBITH
HEJI0CTOBEPHOM;

® UCIIOJIb30BaTh IIPU BBHINOJHEHUHM YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bU3UYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceth MHTEepHeT, BianeTh
npuéMaMu KOHCIICKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HWHPOpPMAIMH U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e co3/aBaTh COOCTBEHHBIC KpaTKHE MHUCHMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE 2-3
HMCTOYHUKOB UHPOpMAIUU GU3NIECKOTO COACPKAHUS, B TOM YHCIIE IYyOJIUIHO JeNaTh KpaTKue
COOOIICHUSI O pe3yibTaTaX IMPOCKTOB WM YYE€OHBIX HCCIECIOBAHHWMA, MPHU ITOM TPaMOTHO
MCIOJIb30BaTh N3YYCHHBIN TIOHATUHHBIN anmapar Kypca (Gu3uku, COMpOBOKAATH BHICTYIIICHUE
Mpe3eHTalNEH;

® TIpU BBHIMOJHCHUH yYEOHBIX MPOSKTOB M MCCIICIOBAHHUM paclpeaesisaTh 00sS3aHHOCTH B TPYIIIE
B COOTBETCTBHH C IOCTABJICHHBIMM 3aJadaMH, CIACAUTH 3a BBLIIOJHEHUEM IUIaHA JCHCTBUH,
aJIecKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K kxonmy obOydenuss B 8 KJjacce mpenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

® JICMOJBb30BaTh MOHIATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHHUE aTOMOB M MOJICKYI,
arperaTHbIC€ COCTOSIHHSI BEIIECTBA, KPUCTALIMYECKHE W aMOpQHBIC Tejla, HACBHIIICHHBIA H
HEHACBIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPCHHSS JHEPTHS, TEIUIOBON
JIBUTATENb, AJIEMCHTAPHBIA SJICKTPUUYECKHH 3apsji, SJEKTPUYECKOe TIOJie, MPOBOJIHUKUA M
TUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TIOJIE;

e pa3nmuyaTh SBJICHUS (TEMJIOBOE pacIIUpeHHe U CKaTue, Temonepeaaya, TemIoBOe
paBHOBECHE, CMauMBaHWE, KAMWIISPHBIC SBICHUS, HCIAapeHHe, KOHACHCAIUs, IJIaBJICHHE,
KpUCTAJTU3aIus (OTBEp/IeBaHUE), KHIICHUE, TeIIonepeava (TerIonpoBOIHOCTh, KOHBEKIIHS,
U3ITy4yeHUE), DNEKTPU3alUs Tell, B3aUMOJICHCTBUE 3apsAI0B, JEHCTBHS IIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBHE MAarHUTHOTO TTOJISI HA TTPOBOTHHUK
C TOKOM, 3JIEKTPOMAarHuTHas MHIYKIIHS) TI0 OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PU3NICCKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUECKHUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
quciie (pU3NIecKue SIBICHUS B IPUPOJIC: IIOBEPXHOCTHOES HATSHKCHHUE W KANWJLISIPHBIC SBIICHUS
B TPHUpOJE, KPUCTAIUIBI B mpupoje, uznydeHue ConHia, 3amep3aHue BOJOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHEra, JJCKTPHUYSCKHE sIBIICHUS B aTMmocdepe,
ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE ToJe 3eMiid, Jpeid MoICcoB, pPOIb
MarHWTHOTO TIOJS JUIS JKM3HU Ha 3eMie, TOJSIPHOE CHSHHE, TPH 3TOM IEePEBOJIUTH
MPAKTUYECKYI0 3a/lady B Y4eOHYIO, BBIJIEISITH CYIIECTBEHHBIE CBOWMCTBAa (MIPHU3HAKHU)
(bu3NUYeCKUX SIBICHUN;

® ONUCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3MUYECKUE SBICHUS, WUCTOJIB3ys (usndeckue
BEJIMYMHBI  (TeMIiepatypa, BHYTPEHHSSI DHEPIus, KOJIWYECTBO TEIUIOTHI, yAelbHas
TEIUIOEMKOCTh ~ BENIECTBA,  yJeidbHAs  TEIUIOTa  IUIABJICHWS,  yJelbHAas  TEIJIoTa
napoo0Opa3oBaHus, yaelbHas TEIOTa CTOPaHUs TOTUINBA, KOA(D(UIIMEHT MOJIE3HOTO EHCTBUS
TEIJIOBOM MAITMHBI, OTHOCHUTEIIbHAS BIIAXKHOCTH BO3/yXa, dJEKTPUUCCKHMA 3apsjl, CHJa TOKa,
ANEKTPUYECKOE HAMpsHKEHUE, COMPOTHUBIECHHUE TMPOBOAHHUKA, YIEIbHOE COMPOTHBIICHUE
BEIeCTBa, pad0oTa ¥ MOIIHOCTH JICKTPHUUECKOTO TOKA), TP OIMMCAHUH TPABHIBLHO TPAKTOBATh



(Gu3MUeCKUi CMBICI HWCIOJB3YEMBIX BEIUYHMH, OOO3HAYCHHS W EIMHULBI (U3NYECKUX
BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3BIBAIOLINE AAHHYIO (PU3WYECKYIO BEIMYUHY C JAPYTUMHU
BEJTMYUHAMU, CTPOUTH IPapUKU H3ydEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH;
XapaKTepu30BaTh CBOMCTBA Tej, (hU3MUECKHUE SIBICHUS U IPOLECCHI, UCIOJIb3ysd OCHOBHBIC
MOJIOKEHUS  MOJIEKYJISIPHO--KUHETUYECKOW  TEOpUM  CTPOCHHUS  BELIECTBA,  IPUHIUI
CYIIEpIO3UIIMH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsijaa, 3akoH Oma Jyis
ydacTtka 1enu, 3akoH Jlxoyms—JleHla, 3aKOH COXpaHEHUsI HSHEPruud, HpU 3TOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3NYCCKUE MPOIIECCHl M CBOMCTBA TEN, B TOM YHCJIE€ U B KOHTCKCTE CHUTYaIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOpOd Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3UYCCKUX
SIBJIICHUH, PU3NICCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiars pacuéTHble 3a7aud B 2—3 AEWCTBUSA, UCIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
¢u3nuecKkre BETUYMHBI: Ha OCHOBE aHANM3a YCJIOBUS 3aJaud 3alKChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISTh HEIOCTATOK JAHHBIX IS PEHICHHs 3a/add, BBIOMpATh 3aKOHBI W (DOPMYIIHI,
HeoOXonuMBbIe Ui €€ pellleHus, TPOBOAUTH PacuéThl U CPaBHUBATh MOJYYECHHOE 3HAYCHHUE
(U3HYECKOI BEIMIMHBI C H3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MHPU MOMOIIM (PUIUYECKHX METOMOB,
UCIOJIb3YSl ONKCAHUE MCCIENIO0BAaHUsS, BBIICIATH MPOBEPSEMOE MPEIIOJIOKEHHE, OLIEHUBATDH
MPaBUIILHOCTh TOPSAJIKA MPOBECHUS UCCIEAOBAHUS, I€JIaTh BHIBOIBI;

MIPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DU3MUYECKUX CBOWCTB TEl
(KamuUIsipHBIE SBIICHUS, 3aBHCHMOCThH JABJICHHS BO3[yXa OT €ro o0béMa, TeMIeparyphl,
CKOpPOCTH TIpOllecca OCTHIBAaHMS W HArpeBaHMsl TPH H3JIYYCHHUH OT IBETAa H3Iy4YarolieH
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJABI OT TEMIIEpaTyphl >KUIKOCTH U
IJIomaau € MOBEPXHOCTH, AIEKTPU3ALMs Tl U B3aUMOACHCTBUE AJIEKTPUUYECKUX 3apsi/IOB,
B3aMMO/ICIICTBIE TMOCTOSIHHBIX MAarHUTOB, BU3yallM3allMsi MArHUTHBIX IOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBHSI MarHUTHOTO TOJIs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  OJIEKTPOABUTATENS  IOCTOSHHOIO  TOKa):  (OpPMYyIUpOBaThH  IMPOBEPSEMBIC
MIPEATNONOKEeHHS, COOUpPATh YCTAHOBKY W3 TPEMAJIOKEHHOTO 00OPYIOBaHUSI, OMHUCHIBATH X0
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH TPSIMbIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIHHOU BIQKHOCTU BO3yXa, CHIIBI
TOKa, HAMNPSHKEHUS] C KCIOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB U NATYMKOB (PU3UUECKHUX
BEJIMYMH, CpaBHUBATh pE3yabTaThl H3MEpEeHUH ¢ y4€TOM 3aJaHHOW  aOCONMIOTHOMU
MOTPEUTHOCTH;

MPOBOANTh HCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PHU3MYECKOW BEIMYMHBI OT JIPYrod ¢
WCIOJIb30BaHUEM TMPSMBIX H3MEpPEHUil (3aBUCHMOCTH COIMPOTUBIEHUS MPOBOJAHHKA OT €ro
JUTHHBI, TIJIOIIAIU TIOTIEPEYHOTO CEYCHUSI M YIEIHHOTO CONPOTUBIICHUS BEIIECTBA MTPOBOJIHUKA,
CWJIBl TOKA, MAYIIETO 4epe3 IMPOBOJHMK, OT HANpPSHKEHHS Ha IMPOBOJHHUKE, UCCIEIOBAHME
MOCJIEZI0BATENBHOTO W TapajyieIbHOTO  COEIUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCCleIoBaHue, coOUpaTh YCTAaHOBKY M BBITIONHSATH W3MEPEHHS, CIeAys MpPeII0OKECHHOMY
mIaHy, (UKCUPOBATh PE3YNbTaThl MOJYYCHHOW 3aBUCMMOCTH B BHJE TaONHI] U TpaduKoB,
JieaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3HUECKUX BEJIMUMH (yIeTbHAs TETUIOEMKOCTD BEIIECTBA,
COMPOTUBIIEHUE TMPOBOJIHUKA, Pab0oTa W MOIIHOCTh DJEKTPUUECKOTO TOKA): TUIAHHPOBATH
HU3MEpeHus, COONPaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, CIIEIYs MPEAI0KEHHOU HHCTPYKIUH,
Y BBIYHCIIATH 3HAYCHUE BETMYUHBL;

COOJTIOAATh MpaBUIa TEXHUKHM 0€30MaCHOCTH MpHU padoTe ¢ JIabopaTOPHBIM 000PYAOBaHUEM;
XapaKTEepPU30BaTh MPUHIIMIBI JEHCTBUS M3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOM Ha WX OMHUCaHWs (B TOM YHCIIE: CUCTEMAa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOHMHA, aMIIEPMETpP, BOJIBTMETP, CUETUHUK DIEKTPHUUECKON IHEPTHH, HIEKTPOOCBETUTEIbHbBIE



npuOOpHI, HarpeBaTeNbHbIC JIEKTPONPUOOPHI (IPUMEPHI), dIEKTPUUECKUE NPEIOXPAHUTEIH,
JIEKTPOMArHuT, NIEKTPOABHUraTelb IOCTOSHHOIO TOKA), HMCIOJb3Yysl 3HAHUSA O CBOMCTBAax
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTENIbHBIE NMPHOOPHI 10 CXeMaM M
CXEMaTHUYHBIM PHUCYHKaM (KUJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUraTellb ~ BHYTPEHHEIO  CrOpPaHUs, JJIEKTPOCKON, PpEeocTaT), COCTaBIATh  CXEMbl
AJIEKTPUUYECKUX LENEeH C TMOCIeAOBaTeIbHBIM U TMapauIeIbHBIM COEJAMHEHHEM 3JEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

® TPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO MCIIOIb30BAHUS
¢u3NYeCKUX 3HAHUM B TMOBCETHEBHOM JKM3HM Il oOecreueHUs OE30MacHOCTH TpU
oOpalieHun ¢ NOpubOpaMu U TEXHUYECKUMH YCTPOHCTBaMH, COXPAHEHUS 3]10pOBbs U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH Cpeie;

® OCYUIECTBJIATh NOUCK HMH(OpManuu (U3N4YecKoro cojepxkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHUH W NyTéM CpaBHEHHsS JIOMOJHUTENIBHBIX HCTOYHUKOB BBIIENATH
nH(POPMAIIHIO, KOTOPAsi SBJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEIOCTOBEPHOM;

® CIIOJIB30BaTh IPU BBIIOJHEHUM YYEOHBIX 3aJaHU HAy4HO--IIONMYJSPHYIO JIUTEpaTypy
(GU3MYEeCKOro cojep:KaHus, CIpaBOYHBbIE MaTepuaibl, pecypchbl ceth VIHTepHeT, BianeTh
npuéMamM# KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3zoBaHus MH(POpPMAIMM U3 OIHON 3HAKOBOU
CHCTEMBI B IpYT'YIO;

® co3/7aBaTh COOCTBEHHBIC MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIEH s, 00001as nHdpopMaruio
13 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHUS, B TOM YHCIIE ITYOJIUYHO MPEICTABIISATh
pe3yabTaThl IMPOEKTHOW WM HCCIEI0BaTEIbCKOW JEATENbHOCTH, IPU 3TOM TI'PaMOTHO
WCTIOJIH30BATh U3YYSHHBIH MOHATUWHBIN anmapar Kypca (GU3MKH, COPOBOXKIATh BBHICTYIIICHHE
Mpe3eHTalNEH;

® [IpH BBIOJHEHUN YYEOHBIX IPOCKTOB U UCCIIEIOBAHUN (PU3MUECKUX MPOIIECCOB PACTIPEACTATD
0053aHHOCTH B TpYIIe B COOTBETCTBHM C TIOCTABJICHHBIMH 3a/ladyaMH, CIEIUTHh 32
BBINOJIHEHUEM IJIaHa JIEMCTBUM M KOPPEKTUPOBATh €ro, a/leKBaTHO OLIEHUBATh COOCTBEHHBIH
BKJIQ/I B JICITEIILHOCTD TPYIIIbI, BBICTPAauBaTh KOMMYHUKATHBHOE B3aHMMO/ICHCTBHE, TPOSIBIISS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K konmy oOyuenuss B 9 KJiacce TpeIMETHBIE pPe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpPa)aTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUH:

® CIIONIB30BATh  TOHSATHA: CHCTEMa  OTCuéTa, MarepHajbHas TOYKa, TPAaCKTOpHS,
OTHOCHUTEIIEHOCTh MEXaHHMUECKOTO JBMKEHUS, eopmanus (ynpyras, IiiacTudeckas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTh U NEPErpy3KH, LEHTP TKECTH, aOCOIOTHO
TBEPIIOE TENO, IEHTP THKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJeOaHUsS |
BOJIHBI, 3BYK, MH(pa3BykK M  YJIbTPa3BYK, OJICKTPOMarHuTHbIE  BOJHBI,  IIKajia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAIILHO30PKOCTH, CIIEKTPHI UCITYCKaHHUS U
MOTJIOIIEHUs, anb(a-, 0eTa- U raMMa-u3IydeHus, U30TOIbI, si7iepHast SHEPreTUKa;

e pa3nuuaTh SBIEHHUS (PaBHOMEPHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBHKCHHE,
PaBHOYCKOPEHHOE TNPSMOJMHEHHOE JABMXKEHHE, CBOOOJHOE NaJeHUE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOCWCTBUE TEN, PEaKTUBHOE JBIKEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyxarolllue M BBIHYXJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaXEHHE 3BYKa, NMPSMOJMHEWHOE pPACIpPOCTPAaHEHHE, OTPaXKCHHWE W IPEIIOMJICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpaK€HHE CBETa, PasjioKeHHe OeJoro cBera B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX IIBETOB, TUCIEPCHs CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHEWYAaTOTO CIEKTpa HM3JIyYeHHs) N0 ONHCAHHWI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B OKpYXaroleM Mupe (B TOM
qucie (Gpu3nuecKue sIBICHUs B MPUPOJIE: IPWINBBI U OTJIUBBL, ABIKeHHE M1aHeT ColHeuHoU
CHCTEMBI, PEaKTHBHOE [BUKCHHE J>KUBBIX OPTraHW3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,



3eMJIETPSACEHNE, CEHCMHYECKHE BOJHBI, I[YHAMM, 3XO, LBETA TEJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMyeckoe MAEWCTBUE BHIUMOIO, YIbTPAapHUOJIETOBOTO U PEHTI€HOBCKOIO
W3IYyYCHUH, €CTECTBEHHBI pPAJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, DPaJHOAKTUBHOE
U3Iy4eHUE TNPUPOJHBIX MUHEPAJOB, JEHCTBHE pAJUOAKTUBHBIX H3IYyYEHHUH HAa OpPraHu3M
YeJoBeKa), MPU OITOM T[E€PEBOAMTH MPAKTHYECKYI0 3amady B y4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOIMCTBA (pU3HAKN) (PU3MUECKUX SIBICHUM;

OINMCHIBATh H3YYEHHBIC CBOMCTBA Tel W (PU3MUYECKHE SBJICHUS, WCHONB3ysd (PHU3NUYECKUe
BEIMYMHBI (CPEIHsSsI W MIHOBEHHAs CKOPOCTb Tejla NP HEPABHOMEPHOM JIBUXKCHMH,
YCKOpEHHUE, NEpPEMELIECHUE, yTh, YIJIOBas CKOpPOCTb, CHJIa TPEHHS, CUJa YINPYroCcTH, CHJIA
TAKECTH, YCKOPEHHE CBOOOJHOIO MAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHIIBI,
MexaHudeckas paboTa W MOIIHOCTh, TNOTCHLIMANbHAs »JHEPrus Tena, MOTHSATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, MOTEHLUAIbHAS SHEPrHUsl CXKATOM NMPYXKUHBI, KUHETHYECKasi SHEpPIus,
MOJTHAsT MEXaHWYEeCKasi HEprus, MEpUo] M 4YacToTa KoJeOaHWH, IJIMHA BOJIHBI, TPOMKOCTH
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTellb MPEJIOMJICHHsI CpeAbl), PH ONUCAHUU
NPaBUIBHO TPAKTOBaTh (DU3UYECKHH CMBICI HCIIONB3YeMbIX BEJIMYHMH, OOO3HAYCHUS H
eMHULIBl (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEITUYMHAMHE, CTPOUTH IPa(UKN N3YIEHHBIX 3aBUCHMOCTEH (PU3MUYECKIX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS M TPOLECCHI, HCIOIb3Ys 3aKOH
COXPAHEHHUS YHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIO3ULIUU CUJI, IPUHLIMII
otHocuTesnbHOCTH [anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHbI
OTPaXEHUS U IPEJOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiIOBOTO M MacCOBOI'O YHUCEN IPU
SJICPHBIX PEaKUUAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €T
MaTeMaTHUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE MPOLECCHl U CBOWCTBA T€Jd, B TOM YHUCIIE M B KOHTEKCTE CUTyaLUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh PUYUHHO--CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKHUX IIAaroB ¢ ONOpPOMl Ha 2—3 M3Y4YEHHBIX CBOMCTBA
(bu3nYeCKUX SIBICHUH, PU3NUYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3ajadyu (omuparollvecs Ha cucTteMy U3 2—-3 ypaBHEHHM), HCIHOJB3YS
3aKOHBI U (OPMYJIBI, CBSI3bIBAIOLIME (DU3MUECKHE BEIMUMHBI: Ha OCHOBE aHalIM3a YCIIOBUS
3aJjaud 3alKChIBaTh KPAaTKOE YCJIOBME, BBISBIATH HEJOCTAIOIIME WM M30BITOUHBIE JaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE [UIsI PELICHHs, MPOBOAUTH pacd€Tbl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NIECKON BETUUNHBI;

pacrno3HaBaTh IpPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MPU MOMOIIM (PUINYECKHX METOMOB,
UCIOJIb3YSl OMHCAHUE MCCIIENOBaHUS, BBIACNATH MPOBEPSEMOE IPEIIOJI0KEHNE, OLEHUBATh
[IPaBWIBHOCTh TIOPSiAKA IPOBEACHMSI MCCIEAOBaHUA, IENaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHNUH U OIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUM WM (PU3MUECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMs SHEPIrUH, 3aBUCHUMOCTb MEpUoJia
KoJ1e0aHui MPYKMHHOIO MasgsTHUKA OT MaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYJIIl MaJlblX KojeOaHWH, MpsSMOJIMHENHHOE pacnpoCTpaHEHHE CBETa, pa3jiokKeHHe
0enoro cBera B CIIEKTpP, M3y4eHHE CBONCTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB
n300pakeHUs] MpeaMeTa B coOHMparoliel JIMH3e, HaOJIIoJeHUE CIUIOMIHBIX W JIMHEWYaThIX
CIIEKTPOB HW3JIYYCHHS): CAMOCTOSITEIbBHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyZI0BaHUs, OIHMCHIBATH XOJ OMBITA U €r0 PE3yIbTaThl, (POPMYIUPOBATH BHIBODI;
MIPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, OMpEeNss CpeaHee 3HauYeHUe
u3MepsieMoil BeNM4YHHbI ((POKYCHOE paccTOsHUE cOOMparoliel JUH3bI), 000CHOBBIBATH BHIOOD
crioco6a u3MepeHus (M3MepUTeNTbHOro Ipudopa);

MIPOBOANTH UCCIIEJOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C UCHOJIb30BAHUEM MPSIMBIX
u3MepeHuil (3aBUCMMOCTh TYTH OT BPEMEHHM IpU PaBHOYCKOPEHHOM JBWXEHMH 0e3



HAYabHOW CKOpPOCTH, TEpUOAa KOJNEOAHW MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HHTH,
3aBUCHMOCTH yIJIa OTPaKEHUS CBeTa OT YIJla MaJeHUs U yIia MpejoMJIeHHs OT yria
NaJIeHus): TUIAHUPOBATh MUCCIICAOBAHHUE, CAMOCTOSTENILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTH (M3UYECKUX BEJIMYUH B BHJE TAOIUI] U TI'padUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

MIPOBOANTH KOCBEHHbIE M3MEpPEHUsS (PU3MUECKUX BEIMYUH (CpeIHss CKOPOCTh U YCKOpPEHHUE
Tela TpPH PAaBHOYCKOPECHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO TMaJeHUs, >KECTKOCTh
MPYXUHBI, KOAPGUIIUEHT TPEHUS CKOJIbKEHUS, MeXaHndeckasi paboTa U MOIIHOCTh, 4YacTOTa U
nepuosl KojeOaHM MaTeMaTHYecKoro M TNPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHIIa
coOuparomield  JUH3bL, PATUOAKTUBHBIA (OH): TIJIAHUPOBATH HM3MEPEHUs, CcoOUpaTh
OKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBIOJNHATH HM3MEPEHHs, CIEAys MpeIIoKeHHON
WHCTPYKLWHU, BBIYMCIATh 3HAUEHUE BETUYMHBI U aHAJIU3UPOBATH MOJIYYCHHBIE PE3YJIbTAThI C
Y4E€TOM 33JIaHHOW MOTPEIIHOCTU U3MEPEHHUI;

coOJro1aTh MpaBUiia TEXHUKK OE30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
pa3nuyaTh OCHOBHBIE NMPHU3HAKK H3YYEHHBIX (PU3WYECKUX MOJeNel: MaTepuajibHas TOUKa,
abCoMIOTHO TBEPAOE TENO, TOUYECUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JWH3a, IUIaHETapHas
MO/IENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIMUIBI EHCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpod Ha WX omucaHus (B TOM YHCIE: CIUIOMETP, JATUYUKH MOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHS, pakKeTa, dXOJIOT, OYKH, MEpUCKOIN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, J03UMETp, Kamepa BuiibcoHa), MCIONB3ysd 3HAHHUS O CBOMCTBAX (PU3NYECKUX
SIBJIGHUN ¥ HEOOXOIUMbIEe (PU3NUECKHIE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIe PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEpPUTENIbHBIX MPUOOPOB W TEXHOJOTMYECKUX TMPOIECCOB MpPH PEIICHUU YueOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JIJISl TOCTPOSHHS N300paKEHHH B IJIOCKOM 3€pKaJie
1 coOuparolei JIMH3E;

MIPUBOJIUTEH TPUMEPHI (HAXOAWTh HH(DOPMAIMIO O IPUMEpaxX) MPAKTHIESCKOTO UCIIOIb30BaHUS
¢u3NYeCKUX 3HAHWM B TOBCETHEBHOM IJKM3HM sl oOecredeHus OE30MacHOCTH TpU
oOpaiieHuu ¢ TpUOOpPaMHU U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHUS 30POBBbS H
COOITIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH Cpejie;

OCYILECTBIATh MOUCK HHPOpMALMU (U3NIECKOTO coepkaHus B IHTepHETEe, caMOCTOSTEIBHO
(dbopMynupys MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH OMPEENICHUs JOCTOBEPHOCTH MOIYUYEHHOU
nH(pOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUN M JIOTTOJTHUTEIHHBIX NICTOYHUKOB,;

WCIONIb30BaTh TIPU BBHIMOTHEHUH YYE€OHBIX 33JaHU HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3NIECKOTO COZIep)KaHus, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VIHTepHET, BianeTh
npuéMaMu KOHCIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HMHpOpManuu u3
HECKOJIbKUX UCTOYHHKOB (PU3UUECKOTO COMEpKaHUsl, MyOJUYHO MPEACTABIATH PE3yiIbTaThl
MIPOEKTHOM WJIM MCCIEeNOBATEIbCKON NEATENBHOCTH, TP STOM T'PAMOTHO HCIOIH30BAThH
W3YYCHHBI TOHSATUMHBIA ammapaT u3yd4aeMoro pasiena (U3WKM ©  COMPOBOXKIATH
BBICTYIICHHE TIPE3CHTAINEH C YIETOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB
KonTp
Ne HaumeHoBaHue pa3iesioB U TeM 0JIBbHBI I JyekTpoHHbIE (HU(PPOBBIE)
n/n NMPOrpamMMbl Bcero e pakTiraecKkue o0pa3oBaTe/ibHbIE pecypchbl
padoThI
pador
bl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
12 DH3MICCKHUC BETHUHHEI 2 1 https://m.edS(I)J(:).ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 bubmiorexa [JOK
https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHHH BellleCTBA
2.1 Crpoenue BemiecTra 1 bubmaorexa [JOK
https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubmuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 Enbmiorexa IOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexarrieckoe ABIXCHAE 3 https://m.edscﬂa.ru/?f4l6194
bu6nmoreka [JOK
32 Hneptuts, macca, mIoTHOCTS 4 1 https://m.edS(I)_E).ruﬂf416194
3.3 Cuna. Buael cun 14 1 2 bubmorexa [TOK

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

Hroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPAbIMU 3 bu6mmoreka [JOK
' TeJIaMH, JKUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH S https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 AmnmocepHoe raBieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE v 3 bubmuoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmuoreka [JOK
51 PaboTa u mommoCTE 3 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
53 Mexanueckas sHeprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pasnen 1. TenJioBble sIBJICHUA
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 ﬁgg;?/(;rfee%as,(i()ﬁ/? £4181ce
bubnuoreka IIOK
12 Tennoseie nponeccet 21 1 S https://m.edsg).ruﬂf418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIM 27€KTpUUYECKUN TOK 20 1 7 ﬁgggl;l/(r)geelcc;(])f)or{f/? f4181ce
bu6mmoreka [JOK
2.3 MarsuTibie AB1eHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
2.4 DNIEKTpOMarHuTHask UHIYKIUS 4 https://m.e dsg).ru 7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BsanvopericTare Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro o pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE COepKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

7 KJIACC

KoauuyecTBO 4acoB

Kour IIpak
Ne 0J1b THYeC Jata DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka p H3y4e
n/n Bcero  Hble KHe st o0pa3oBaTe/bHbIE PecypChl
pador  pabort
bl bl
1 ®dusuka — HayKa O pupoze. JABieHus NPUPOIBI 1 05.cen
2 Ou3nyecKue sIBICHUS 1 07.cen
3 ®dusnyecKue BETUYHHBI U UX H3MEPCHUE 1 12.cen
4 Jlabopamopnas paboma « Onpedenenue yeHul 1 1
OeJleHusl WKAIbl U3MepUmebHo20 npubopay 14.cen
5 Mertoas! Hay4yHOrO 1o3Hanus. OnucaHue 1 bu6nuoreka [IOK
(U3MYECKUX SBJICHUI C IIOMOILBIO MOJIEIEH 19.cen = https://m.edsoo.ru/ff09f72a
Ypok-uccneoosanue «llposedenue uccieoosanus no
5 npogepke 2unomesvl: 0AIbHOCMb NOIEMA WAPUKA, 1 1
NYWEHHO20 20PU3OHMAILHO, meM bobuie, Yem
bonvue gbicoma nyckay 2l.cen
v Crpoenue BeniecTBa. ONbITHI, JOKA3bIBAIOIINE 1 bubnmnoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA 26.cen  https://m.edsoo.ru/ff09fe0a
8 JIBMKEeHHE YacTHIl BEIISCTBA 1 bubmorexa LJOK
28.cen | https://m.edsoo.ru/ff0a013e
9 Jlabopamopuas paboma «Oyenka ouamempa amoma 1 1
MemoooM ps008 (¢ ucnoab3osanuem ghomoepaguii)» 03.0kT
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1 05.0kT
OCOoOeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
11 O06o0menue mo ;)azjleny <<HepBOHa'-IaJ'ILHHLIe 1 bubmorexa LIOK
https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOCHUH BELIECTBAY 10.0xT
12 Mexannueckoe n1BuxeHue. PaBHoMepHoe u 1 12.0kt = bubanorexa [OK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEPaBHOMECPHOC ABHUXKCHUC

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHUITEI CKOPOCTH BH6H_HOTeKa LOK
17.okr  https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu u BpeMeHH JIBHIKCHHS bubsmorexa LIOK
19.0kt  https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TN 24 oKT ﬁ:tlgg:l;l/(;rf.e;j%s(%?rﬁ/fanOclO
16 IInotHoCTH BemecTBa. PacueT Maccel u 00beMa Tea bu6nuoreka [IOK
110 €r0 IUIOTHOCTH 26.0kt  https://m.edsoo.ru/ff0a0fee
17 Jlabopamopnas paboma « Onpedenenue niomuocmu
meépooco menay 07.H0s
18 Pemenne 3agaq mo teMme "IlnorHoCTh Belecta" bubmaorexa LIOK
09.mos1  https://m.edsoo.ru/ff0al23c
Curia Kak XapaKTepUCTHKA B3aUMOJICHCTBHUS TEI.
19 Cuna ynpyroctu. 3akoH ['yka 14.Hos
Jlabopamopnas paboma «H3yuenue 3agucumocmu
20 pacmsidicenus (Oeghopmayuis) NPYICUHbL OM
NPUTIOJNCEHHOU CUTIbLY 16.HO4
21 SIBnenue tarorenus. Cuma TsHKECTH 21.Hos
) CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec bubnmnoreka [JOK
tena. Pemenne 3a1a4 mo teme "Cua Tsokectn" 23.H0s  https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux ranerax. duznyeckue bubnmnoreka [JOK
XapaKTePUCTHKH TUIAaHET 28.00s1 | https://m.edsoo.ru/ff0a1502
bubmuotexa [JOK
24 Mswepenne ci. Autamomerp 30.H05 https://m.edsc]i).ru/ff0a18cc
bubnmoreka [JOK
25 Bec rema. Hepecomocts 05,10 hitps/im edso0 /01778
26 CrokeHue AByX CHJI, HAPABJIEHHBIX MO OJTHON bubmuoreka [JOK
npsiMoid. PaBHOIEHCTBYIOIIAS CUTT 07.mex  https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHozelicTByronas cui'” 12.1ex
28 Cwita TpeHus u e€ BuAbL. TpeHue B IPUPOJC U 14.nex = bubmmoreka [IOK
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TCXHHUKE

https://m.edsoo.ru/ff0alb9c

Jlabopamopnas paboma «H3yuenue 3agucumocmu

bu6nmoreka [IOK

29 CUTbL MPEHUA CKOTbIICEHUA OM 6eca mena U https://m.eds00.ru/ff0alccs
Xapakmepa COnpUKacaroujuxcsi HOBEpXHOCme» 19.1ex
30 Peuienue 3amay Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI 21.nex
31 zliglzf(i)lgz;calfoa: ;%ggﬁfﬁpf EEIJIT:Hié’HnH» bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIIAS CUIT» 26.1ex
KonTtponpsHas pabora no Temam: «MexaHudeckoe
32 JBUKEHUE», «Macca, III0THOCThY, «Bec Tenay,
«['padmueckoe n3obpaxxkenue cuiny, «CUb» 28.1ex
33 Jasnenue. CriocoObl yMEHbILICHUS U YBEITHUCHUS bubmuorexa [JOK
JIaBIICHUS 1188 https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT bubnuorexa [HOK
00béMa, TeMIepaTyphbl 16.su8  https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIAMU, KUIKOCTIMHA bu6nuoreka [IOK
u ra3zamu. 3akoH [lackais 18.suB | https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B KUJIKOCTH U T'a3e, BBI3BAHHOE JIEMCTBUEM bubmuotexa [JOK
CHJTBI TSDKECTH 23.quB  https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad mo Teme «/laBieHue B :KUAKOCTH U bu6nuoreka [IOK
raze. 3akon [lackamsi» 25.quB | https://m.edsoo.ru/ff0a2826
bubmmorexa [JOK
38 Coobmaromuecs cocyp: 30.sHB https://m.edscLi).ru/ff0a2970
39 lMunpaBiwgeckwmii mpece BH6H_HOTeKa LOK
Ol.peB  https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. ITopiiHeBo# KUAKOCTHBIN HacOC 06.¢peB
41 ATMocdepa 3emMiu 1 IPUUYHUHBI €€ CYIIeCTBOBAHUS EH6H_HOTeKa LOK
08.pes | https://m.edsoo.ru/ff0a2b5a
bubnuotexa [JOK
42 Bec Bo3nyxa. ATMochepHOe AaBiieHIe 13.¢eB https://m.edsc%}).ru/ff0a2b5a
43 N3mepenue armocheproro gaBieHus. OnbIT 15.beB  bubmmoreka [IOK
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Toppuuennu

https://m.edsoo.ru/ff0a2da8

a4 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI bubmuorexa [JOK
HaJl YypPOBHEM MOpSI 20.¢peB  https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepounsa. ATmochepHoe qaBieHne Ha bubmmoreka [IOK
Pa3IMYHBIX BBICOTAX 22.¢eB | https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o reme " AtmocdepHoe napieHue" 27.deB
47 JlelicTBrE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bubmuorexa [JOK
Teno. ApXuMeI0Ba criia 29.¢peB  https://m.edsoo.ru/ff0a3276
18 aamamouen et octemaouen na meio BuGanorera LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
HOCPYIHCEHHOE 8 HCUOKOCTDLY 05.map
Jlabopamopnas paboma no meme «Hcczz:edoeaHue Bubnmorexa LIOK
49 3a6UCUMOCMU 6eca meia 6 6o0e om 00vbéma }
. https://m.edsoo.ru/ff0a3514
NOCPYIHCEHHOU 8 JHCUOKOCMb YaACmU mejlay 07.map
bubmuorexa [IOK
S0 [nagatue en 12.map  https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma "Koucmpyuposanue
51 apeomempa uiu KOHCMpyupoeaHue J100Ku U
onpeodeneHue eé epy30nooveémuocmu” 14.map
2 Bovmyonmasamicr, ¢Tunnerme roepin en Bubmorera LIOK
N ’ ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B» 19.map
53 KonTponbhas pabota nmo teme «/laBneHue TBepabIx
T€J1, JKUJIKOCTEH U ra30B» 21.map
bubmmoteka [IOK
>4 Mexanuueckas padora 02.amp | https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 MoIHOCTE. EXMHHIE! MOMIHOCTH O4.anp  https://m.edsoo.ru/ff0a3f82
56 Ypok-uccneoosanue "Pacuém mownocmu,
passusaemot npu noovéme no recmuuye” 09.amp
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha
pbryare 11.amp
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Poruaru B TexHuke, ObITY U nipupoje. JlabopamopHas

58 paboma «Hccnedosanue ycnosutl pagHosecus 1 0.5 ]F?tI/tISSJ,I:I;I/(r)rTLe;JaS(]J—EJ.OrIlf/fan 478e
poluazay 16.amp
59 Pemienue 3amad no teme «Y ciioBHsl paBHOBECHS 1 bu6nmoreka [IOK
pblyara 18.anp  https://m.edsoo.ru/ff0a48a6
Koaddunment nmonesnoro neiicTBus MexaHu3ma.
60 Jlabopamopnas paboma «Hzmepenue KI1/[ 1 0.5
HAKJIOHHOU NJIOCKOCMUY 23.amp
61 Pemenue 3agau no reme "Pabota, momnocTh, KIT/T" 1 25 anp Eggi?;g%;iiﬂﬁlﬁ% 4048
62 Mexanunueckas sHeprusi. Kunernueckas u 1 bubnmnoreka HOK
NOTCHIUAbHASL DHEPTHSI 02.mait = https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1 bubmmorexa LIOK
07.mait  https://m.edsoo.ru/ff0a4360
Ypok-sxcnepumenm no meme "Oxcnepumenmanvroe
64 onpeoeneHue UsSMeHEHUA KUHemu4eckou u 1 1
NOMEHYUATbHOLL IHEP2UU NPU CKAMbIBAHUY Teld NO
HAKAOHHOU niaockocmu” 14.mait
KonTponbhas pabota mo Teme «PaboTa 1 MOIIHOCTb.
65 1 .
DHeprus» 16.mait
66 Pesepenviii ypox. O6o6maromiee nopropenue. Pabora 1 bubmmoteka [IOK
C TEKCTaMH I10 TeMaM Kypca Gpu3uKH 7 Kiacca 21.maif = https://m.edsoo.ru/ff0adee6
67 Peszepsnvuii ypok. O6061matomiee nosropenue. Pabora 1 bubmuoreka [JOK
C TEKCTaMHU IO TeMaM Kypca Gpu3uku 7 Kiacca 23.maii | https://m.edsoo.ru/ffOa4ffe
68 Pesepenbiii ypox. 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 12
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOT'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., UBanos A.U., AkiimoHepHOoe 00111€CTBO
«M3parenscTBO «lIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00I1IECTBO
«M3narenscTBO «lIpocBemenue»

» ®usuka, 9 xnacc/ [eperimkun .M., I'yrauk E.M., UBanoB A.H., [TerpoBa M.A.,
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
[Iporpamma: @enepanbHas padodas nmporpamma o pusuke (IIpuka3z MuHIpocBemeHUs
Poccun ot 18.05.2023 N 370 "O06 yrBepx)aeHuu deaepaibHOi 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOT'O 00111eT0 00pazoBanus’ (3apeructpupoano B Munrocte Poccun
12.07.2023 N 74223))

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. bubmmoteka I1OK https://m.edsoo.ru/

2. PDIII https://resh.edu.ru/

3. caut ®I'BHY «®enepanbHplii HHCTUTYT IEAATOTMYECKUX U3MEPEHUIN».
https:/fipi.ru/.

4. OO6pa3oBarenbHbIN TOPTAJ AJIs IOATOTOBKU K FTOCYAAPCTBEHHOW HTOTOBOM
arrectanuu 1o ¢usuke. https://ege.sdamgia.ru/, https://oge.sdamgia.ru/.

5. LearningApps.org — 6ecruiaThiii tuppoBoit pecypc,
https://learningapps.org/register.php .

6. HoBas oTkpbITas 3HIUKIIONE NS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B0

7. Yuurensckuit noprai. Meroanyeckue MaTepraisl o (PU3MKe U aCTPOHOMUU
https://www.uchportal.ru/load/38

8. Bce o Hayke B MockoBckux mkosnax http://nauka.mosmetod.ru/

9. WNHuTepakTuBHBIE 1a00paTOpHbIE pabOTHI IO PU3UKE
http://seninvg07.narod.ru/004_fiz_lab.htm

10.  Odwusuueckuii kinacc. dusnka I CTAPIICKIACCHUKOB U HE TOJbKO. https://fizclass.ru/

11.  OOpa3oBarenbHas 3kocuctema B3nanus https://vznaniya.ru/

12.  Tlonwurexauyeckuii my3eit https://polymus.ru/

13. I"'ocynapcTBenHbIi My3ei kocMoHaBTHKM M. K. O. [{uonkosckoro. BupTyanbHsie
nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

14.  Myz3eit kocMoHaBTUKH. BupTyanbHas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

15.  bBuodwusuka https://postnauka.org/themes/biofizika

16.  HexomMmepuecKkHii HayYHO-TIOMYJSIPHBIA MTPOEKT «JIEMEHTHI OOJBIION HAYKI)
https://elementy.ru/

17.  bubnumoTteka KHUT IO MOMYJISPHOIN 3JIEMEHTapHOU pu3uKe
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

18.  DnexTpoHHBINA yuyeOHUK 1O (hU3HKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D
1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0
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%B5%D0%B1%D0%BD%D0%B8%D0%BA %D1%84%D0%B8%D0%B7%D0%B8%D0
%BA%D0%BS8

19.  ®wuswuka B mkoie. Pucynku o ¢pusmke http://markx.narod.ru/pic/

20.  Apxus xypHana «Hayka u sxu3ub» https://www.nkj.ru/archive/

21.  Bces ¢usuka http://www.all-fizika.com/article/index.php?id_article=110

22.  BuptyanbHbIi My3eil Gu3HUIECKOro 000pya0BaHUS My3€HHO-TIEAArOrH4ecKOro
komiurekca «Penukcy https://fiz-muz-spb.ucoz.net/

23.  Csepx3samaua. Caiit aus yunreneiidusuku. http://sverh-zadacha.ucoz.ru/index/0-9
24.  «®U3TEX peruonamy» https://os.mipt.ru/#/

25. caiit 'BOY JITO PK KPUIIIIO B pa3nene «B moMors yuauTeatoy»
https://www.Krippo.ru/.

26. caiit ®I'BHY «M1CPO PAO»y. PazmMelieHsl 1€eMOHCTpAllMOHHbIC BAPUAHTHI 3aJJaHUI
o BceM BuzaM @I, oTKpBITHINA OaHK 33aJaHMii, MaTepHuaibl KOH(pepeHnii, CeMUHAPOB,
dbopymos http://skiv.instrao.ru/support/demonstratsionnye-materialya/

27.  wmarepuansl Bebunapa AO «3narensctBo «lIpocBemienne» no reme
«DyHKIIMOHANIbHAS TPAMOTHOCTH Ha YPOKaxX (PU3UKU»;—
https://www.youtube.com/watch?v=d2esgt5u24Y —

28. «DyHKIMOHATbHAS TPAMOTHOCTBY.: https://krippo.ru/index.php/14-moduli/2190-
funktsionalnaya-gramotnost.

29. «B nmomours yuutento». Ctpanuna «Mexaynapoausie uccnenoanus TIMSS, PIRLS u
PISA». Pexxum noctyma: https://krippo.ru/index.php/v-pomoshch-
uchitelyu/mezhdunarodnye-issledovaniya-timss-pirls-i-pisa.

30.«®DuHaHCOBask TPaMOTHOCTHY. Peskum moctyma: http://cenfingram.rul/.
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