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MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs COCTABJICHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢enepaibHOi pabodeid mporpaMMel
Bocniutanus U Konnenuuu npenogaBanus yueOnoro npeamera «dusmkay.

Copgepxanue mporpaMMbl 1o (U3HMKE HaIpaBleHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
rPaMOTHOCTHU 00YYAIOIIMXCS U OpraHU3aIUIo n3ydeHus (GU3KUKH Ha AeITeIbHOCTHOM ocHOBe. B mporpamme
1o (U3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOTO mpeamera B peanu3anuu tpedoBannii ®I'OC OO0 k
IUTAHUPYEMbIM JINYHOCTHBIM ¥ METANIPEIMETHBIM PE3yJIbTaTaM 00yUYEHHs, a TAKKE MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa30BaHMUS.

[TporpamMma 1o (U3HKE yCTAaHABIMBACT paclpeaeliceHue y9eOHOro MaTrepuaa 1mo rogaM oOydeHus
(mo xyaccam), mpejularaeT IPUMEPHYIO MOCJIEI0BAaTEIbHOCTh HM3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTMKE
pa3BUTHUS IPEIMETHOTO COAEPKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYHUTETIO B
co3anuu pabodel mporpaMMel 1o y4eOHOMY MTPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB W SIBJICHUMN, N3y4aeMbIX XUMHEH, ONOJIOTHEH,
acTpoHOMHeHd W (Qu3Wdeckoi reorpaduell, BHOCHT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MUDA,
npefocTaBsieT Hanbosee sicHbIe 0Opa3Ibl MPUMEHEHHUSI HayYHOTO METOJa MO3HAHMA, TO €CTh Crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna u3 TIaBHBIX 3a7a4 Qu3ndeckoro o0pa3oBaHUs B CTPYKType 00IIero o0pa3oBaHusl COCTOUT B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00y4JaroluXcs.

Wzyuenne ¢usukun Ha  0a30BOM  ypOBHE  IMpEAINOJIaraeT  OBJIAJCHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTB:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® MHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BATh HAYYHBIE J10KA3aTEIbCTBA IJIs IOIYYECHHUS
BBIBOJIOB.

[enn m3yyeHus: PU3NKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHusi omnpeneneHsl B Konnenuu
npenofaBaHus ydyeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHu3anusax Poccuiickoit
®Denepalyy, peaqu3yoluX OCHOBHbIE 00II€00pa3oBaTeIbHbIE MPOTPAaMMBbl, YTBEPKAEHHON pelIeHHEM
Komnerun Munuctepcta npocenienus Poccuiickoit ®@eneparun (nmporokon ot 3 gekadpst 2019 r. Ne
I1K-4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHne HMHTepeca U CTPEeMJIEHHMs] OOYyYaroIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBDI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METO]Ie O3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa W3y4eHHs] OCHOB CTPOEHHUS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE TNpPEICTaBICHUH O ponu (U3MKM JUISL Pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;



® pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX chepax Oymaymiei nmpodeccHoHaIbHONW AEITeIbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JIAJIbHEHIIIEMY O0YyUEHHIO B STOM HalpaBJICHUH.
JlocTrokeHre 3TUX IIeJied MporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
00eCIieYrBaeTCsl PEIICHUEM CIICIYIOIINX 3a1a4:
® [pUOOpPETCHHE 3HAHMW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHYECKHX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
e [pUOOpETeHHE YMEHHH OMUCHIBATh M OOBACHATH (PU3UUECKUE SIBJICHUS C HCIOJIH30BAHUEM
MIOJTYYCHHBIX 3HAHHIA;
® OCBOCHHME METOJIOB PELICHHS MPOCTEHIINX PACUETHBIX 33]ad C HCIOJIb30BAaHHEM (PH3UUECKUX
MoJieieil, TBOPYECKUX M MTPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUN HAOIIOAATH IPUPOTHBIC SIBJICHUS U BHITIOIHSITD OMBITHI, Ta00paTOpHBIE pabOThI
U 3KCTIEPUMEHTAIIbHBIC CCIIEOBAHNUS C UCIIOIB30BAHUEM U3MEPUTENLHBIX IPHOOPOB;
® OCBOEHHE IPUEMOB PaOOTHI ¢ HH(pOpMAIHEH (PU3UIECKOTO COJICPKAHUS, BKITFOUAsk HH()OpMAIHEO
0 COBPEMEHHBIX JOCTIKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
e 3HAaKOMCTBO co cepamu NpodecCHOHAIBHONW NEATEIbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKECHHSIX (PU3UUICCKON HAYKH.
Ha m3ydenne ¢usuku (0a30BbIii YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUS OTBOJIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HezIel0), B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce
— 102 yaca 3 qaca B HEJZIEI0).

[Ipennaraemeiii B mporpamme mo (uU3MKE MepedyeHb JTabOpaTOpHBIX PabOT M OIBITOB HOCHT
PEKOMEH/IaTeNbHBIN XapakTep, YUUTENb JeNaeT BHIOOP MPOBEACHHUS JT1a00paTOPHBIX PaOOT U OMBITOB C
yu4€TOM HHIUBUIYaIbHBIX OCOOEHHOCTEH OOydarolmuxcsi, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHuM,
npeiaraeMbIx B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3neua 1. ®dusuka u e€ posib B NIO3HAHUHN OKPY/KAIOIIEro MUpa.

®dusuka — Hayka o npupoje. fBneHus npuponsl. Ousndeckue SABICHUS: MEXAHUYECKUE, TEIIOBBIC,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

@dusnueckue Beln4MHbL. M3mepenue Qusnueckux enuunH. Pusnueckue npudopsl. IlorpemHocts
u3MepeHuil. MexnyHapoaHas cucTtemMa eJMHULL.

Kak ¢usuka um gpyrue ecTecTBEHHBbIE HAyKH HU3Y4arOT NPHUPONy. EcTecTBEHHO-HAaydHBIH METO.
IIO3HAHUS: HAOJII0/IEHUE, IOCTAHOBKA HAyYHOT'O BOIPOCA, BHIABM)KEHUE TMIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE
TUI0TE3, 00BsICHEHNE HAa0I0aeMOoro aBieHus. Onucanne GU3NIECKuX SBJICHUN C ITOMOIIBIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC IBJICHHUS.

2. ®uznyeckue NpuOOPHI U IpoLeypa NPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIM(POBBIM IPUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenesnenue LEeHbl JeJIeHUs IKalbl U3MEPUTEIbHOT0 proopa.

N3mepenue paccTossHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETa.

Omnpenenenre pa3sMepoB MaJIbIX TEl.

N3mepenue temneparypsl Ipy NOMOIIHU KUIAKOCTHOTO TEPMOMETPA U JaTUYHKA TEMIIEPATYPBI.
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[IpoBenenue uccrneoBaHMs MO MPOBEPKE TUIOTE3bI: AANBHOCTh MOJNETA IHIApUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JbIlIe BHICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHbIe CBEeHUS 0 CTPOCHUHU BellleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHHE
BEIIeCTBA.

JIBmxkenue dactuil BemiecTBa. CBsi3b CKOPOCTHU ABWKEHHUS YaCTUIl C TeMIeparypou. bpoyHoBckoe
nekenue, nuddysus. BzanmoaencTBre yacTUIl BEECTBa: MPUTHKEHNE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJAKOCTEH M TBEPABIX (KPUCTAIUIMUECKHX) TEI.
B3anMocBs3b MEXTy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSX M UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcOOEHHOCTH arperaTHhIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. Habmopaenue nuddysun.

3. HabGmronenwue siBeHUH, OOBSICHSIOMIUXCS MPUTSIKCHHEM HITU OTTAIKHBAHUEM YaCTHI] BEIIESCTRA.

Jlabopamopuvie pabomsl u onvimol.

1. Omenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHKEM (hoTorpadmii).

2. OnsITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe ABuxkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE BMXeHHE. CKopocTh. CpenHsisi CKOPOCTh
MIPY HEPAaBHOMEPHOM JBMKEHUH. Pacyér myTH v BpeMEeHH JBUKCHHUS.



SlBnenne wHepUMHU. 3aKOH WHEpUUU. B3auMoJelcTBHME Tel KaK MPUYMHA H3MEHEHHUS CKOPOCTH
IBUOKEHMs Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHocTh BeniecTBa. CBsA3b INIOTHOCTH C KOJIMUYECTBOM
MOJIEKYJI B €JUHHIIE 00hEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3aumojeicTBus ten. Cuna ynpyroctu u 3akoH I'yka. 3mepenue cuisl ¢
IIOMOUIBIO TUHAMOMETpA. SIBIEHME TArOTEHUS U crila TskecTH. Cuila TSyKeCTH Ha ApYyrux Iuianerax. Bec tena.
HesecomocTs. CioxkeHue cuil, HalpaBJ€HHBIX MO OJHOW Npsamoil. PaBHoneicTByromas cui. Cuiia TpeHwusl.
Tpenue ckonbxeHUs U TpeHHe MoKos. TpeHue B IpUpOe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MmexaHn4eckoro JIBUKEHUS Tena.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHUS.
HaGnronenue siBleHUsI HHEPLIUH.

Habnronenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU Tell.
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CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEJL.

CrnosxeHue cull, HapaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue cKOPOCTH PABHOMEPHOTO ABMKEHUS (IIIApUKA B KHUIAKOCTH, MOJAEIHU IIEKTPUIECKOTO
aBTOMOOWJISA U TaK Jajee).

2. OmpeneneHue cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa MITH IIapHKa 10 HAKJIOHHOH TIOCKOCTH.

w

Onpenenenye MIOTHOCTU TBEPJOTO TeENA.
4. OrBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsDKEHHS (J1eopManiy) Ipy>KUHBI OT MPHUIIOKESHHOM
CHJIBI.
5. OnbIThl, J€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJBKEHHUS OT Beca Tejla U Xapakrepa
COIIPUKACAIOLINXCS [TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHbIIIEHUS U YBEJIIMYEHUs JaBieHus. [laBieHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza ot o0béma, temneparypsl. Ilepenada naBiaeHus TBEPABIMU TEIaMH, KHUJIKOCTSIMU MU ra3aMH. 3aKOH
[Tackans. IIlneBMaTHueckue MalIMHbl. 3aBUCUMOCTh JAaBJICHUS KUAKOCTU OT IIyOMHBI. ['MapocraTuueckuii
napaaokc. CooOmraromuecs: cocyabl. [ uapapinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe naBneHue. [IpUyuHBI CylIeCTBOBaHHUS BO3AYIIHOM OOOJIOYKU
3emuu. OnbiT Toppuueru. Mizmepenne atmochepHOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 1t n3MepeHust aTMoc(hepHOro JaBiaeHHUs.

JlelicTBUE KUJIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apXxuMe10Ba) cuiia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYPH.

[Tepenaya naBieHUs KUJIKOCTHIO M Ta30M.

Coobmarommuecst CoCybl.

I'mppasnnueckwmii npecc.

[TposiBinenue neficTBus aTMOCGHEPHOTO JaBIEHHUS.

3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa ¥ TNIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BHITECHEHHON KUKOCTH.

VYcnoBue 1uiaBaHus Ted: IUJIaBaHWE WM TOTPYXKEHHE Tel B 3aBUCUMOCTH OT COOTHOUICHHUS
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IUTIOTHOCTEH TeJla U )KUIKOCTH.
Jlabopamopuvie pabomol u onvimol.



1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEéMa MOTrpyKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Onpenenenre BITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.
3. TIpoBepka HE3aBUCMMOCTH BBITATKUBAIOIIEH CHIIBI, ICHCTBYIONICH HA TEJIO B )KHJIKOCTH, OT MACChI
Tena.
4. OnbIThl, NEMOHCTPUPYIOLIUE 3aBUCHUMOCTbH BBITAJIKUBAIOUIEH CHIIBI, ACUCTBYIOLIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMa MOrpyKEHHOH B KUAKOCTh YACTH TeJa U OT INIOTHOCTHU >KUJKOCTH.
5. KoncrpyupoBanue apeomerpa WM  KOHCTPYMpPOBAaHME JIOAKM UM  olpeneineHue  eé
Ipy30M0bEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanunueckast pabota. MOITHOCTb.

IIpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTh. [lpaBmio paBHOBECHs pblyara.
[IpumeHenne mpaBuiIa paBHOBecHsl pbhluara K On0Ky. «3omoroe mpaBuio» mexanuku. KIIJ| mpocTsix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHermdeckas M noreHuuanbHas 3Heprus. [IpeBpaimienue onHoro Buia
MEXaHMYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs DHEPIUH B MEXaHUKE.

/emoncmpayuu.

1. IIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenne pabOTHI CHIIBI TPEHHS MPHU PABHOMEPHOM JIBIKCHHH Tella 10 TOPU3OHTAIBHOMN

ITOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHii paBHOBECHS pblUara.
3. Hsmepenne KIIJl HakIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOH SHEPIHH.
8 KJIACC

Pasnen 6. TenuioBble siBJIeHHS.

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUN CTPOEHUs BelecTBa. Macca 1 pa3mepbl
ATOMOB U MOJICKYII. OHI)ITI)I, MMOATBCPIKAAIOIINE OCHOBHBIC ITOJIOKCHUSA MOHCK}’HﬂpHO-KI/IHCTH‘ICCKOI\/JI TCOpHUH.

Monenu TBEpIOTO, KHUIKOTO M Ira3000pa3HOro cocTossHui BemecTBa. Kpucrannuueckue u amopdHbie
tena. OOBsICHEHHE CBOMCTB Ta30B, JKUIAKOCTEH M TBEPIABIX TEI HA OCHOBE IOJIOKEHHH MOJEKYJIsSpPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KaIWUISIPHBIC BJICHUS. TEeMI0BOE paCUIMPEHHUE U CKaTHUE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEMIOBOTO ABUKEHUS YaCTULl. BHYTpeHH I sHEeprusi.
CrniocoObl M13MEHEHUs1 BHYTPEHHEH SHEpIrUuu: TeIuIonepeiaya U coBepiieHre padoTel. Bunsl Teronepeayn:
TEIIONPOBOJHOCTD, KOHBEKIMS, U3ITYyYCHHUE.

KonnuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermaooOMEH M TEMIOBOE paBHOBECHE.
VYpaBHenue TemoBoro 6ananca. [lnasnenue u oTBepAeBaHie KPUCTAIMYECKUX BEILIECTB. Y IeJIbHAS TEIUIOTa
nmnaBieHus. [lapooOpazoBanne u koHaeHcamnus. Ucnapenue. Kunenue. Y nenpHas TerioTa mapooOpa3oBaHMsI.
3aBUCUMOCTh TeMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO AaBIICHUS.

Brnaxxnocts Bo3ayXa.

DHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPAHUS.

[Tpunnmme! padoTse TeroBkix aurareneii KI1/] teruioBoro asurarens. TennoBsie ABUTATETH U 3alTUTa
OKpY>Karollen Cpeibl.

3akoH COXpPAaHCHUA U IPEBpAICHUS SHEPIrUK B TCIUIOBBIX MPOLIECCax.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmoienne SBICHUI CMAaYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.

Habiroienre TemioBoro pacimpeHus Ted.

W3meHeHue naBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HAarpeBAaHUH WU OXJIXKICHHH.
[IpaBuiia u3MepeHus TeMIIepaTyphl.

Buel Terionepenaym.

OxJaxIeHre IpU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHCITHUMH CHJIAMHU.
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. CpaBHEeHuE TEMIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

[
[

. HaGnronenue kunenus.
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. HabmroteHue mocTostHCTBa TeMIIEpaTyphl MPH TUIABIICHUH.

13. Mojenu TeIIoBBIX IBUTATEICH.

Jlabopamopuusie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM WM caxapa.

OnbIThI 10 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUKOCTEH U TBEPABIX TE.
Ormpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
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OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUSI BO3JlyXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIQKICHUSI.
6. IIpoBepka rumoTe3bl JIMHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphbl.
7. HabmoneHue M3MEHEHUs BHYTPEHHEHM SHepruu Tejaa B pe3yibTaTe TeIulonepeaadd U paboThl
BHEIIHUX CHUIIL.
8. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpH TEMI00OMEHEe C HarpeTbiM
METAIITNYECKUM LIUITUHAPOM.

10. Onpexnenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mpoiiecca HCapeHHUsL.

12. OnpeneneHre OTHOCUTENEHOM BIAKHOCTH BO3TyXa.

13. Onpeznenenue yaenbHON TEMIOTHI MIaBIECHUS JIbJA.

Pa3nes 7. JiiekTpuyeckue 1 MATHUTHBIC SIBJICHHS.

Onexrpuszanus Tel. J[Ba pona 3lEKTpUUYECKUX 3apsloB. BzanMopelicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXKAY
TeIamu).

Onextpuueckoe 1mone. Hanpsok€HHOCTh  dnekTpuueckoro mnoss. [IlpuHIun — cyneprno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn osnexkrpuyeckux 3apsaoB. OJNEMEHTapHbIA JJIEKTpHueckuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsia.

DNEKTPUUECKU TOK. Y CJIOBHS CYIIECTBOBAHUS AIIEKTPUUECKOrO TOKA. MICTOUHMKM MOCTOSIHHOTO TOKA.
JIeHCTBUS AJIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUUYECKOE, MarHUTHOE). DIIEKTPUUYECKHM TOK B KHUJIKOCTIX U
rasax.



OnekTpuyeckas 1enb. Cuna Toka. DyeKkTpuyeckoe HampsikeHne. CONnpoTHBIECHHUE IPOBOJIHUKA.
YILCJIBHOQ COIIPOTUBJICHHUC BCIICCTBA. 3akon Oma IJId ydacTKa ILCIIN. HOCJIe,Z[OBaTCJIBHOC U MMapajuICIIbHOC
COEJMHEHHE ITPOBOJHUKOB.

PabGota u MoOIIHOCTH »3JEKTpUYECKOro Toka. 3akoH JIxoyms—JleHna. DleKkTpuyeckue Lenu Hu
MOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOpoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3aumoielicTBUE OCTOSHHBIX MAarHUTOB. MarHuTHoe nojie. MarautHoe nose
3eMiM U €ro 3HaueHue Juisl Ku3HM Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne 53JIEKTPOMAarHUTOB B TEXHUKE. JleMCTBME MArHUTHOIO MOJS HAa MPOBOJHUK C TOKOM.
DNeKTpoABUTaTellb NOCTOSHHOIO TOKa. Mcrnonap30BaHNe 3JIEKTPOJABUTaTENEH B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTeE.

Oneitel @apanes. SABnenue snekTpoMarHuTHOM WHAYKIMU. [IpaBuno Jlenma. DiekTporeHeparop.
CriocoObI IOTyYeHUS NEKTPUICCKON SJHEPTUU. DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

DNeKTpoCTaTUYECKask NHIYKIHUSA.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

HpOBOI[HI/IKI/I N IUSJICKTPHUKHU.

MOI{GJH/IpOBaHI/Ie CHJIOBBIX JIMHUH QJICKTPHUYCCKOTI'O I10JIA.

HcTOoYHMKH MOCTOSHHOTO TOKA.
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JIeMCTBUS AIIEKTPUUECKOTO TOKA.
. DNEKTPUUECKUN TOK B KHUJIKOCTH.
. ['a30BbIi1 pa3psia.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 3JIeKTpUYECKOrO HaNPSKEHUSL BOJIBTMETPOM.

N o =
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. PeoctaT u Mara3uH cCOnpOTUBIEHUN.

[ERY
ol

. B3anmMmoneiicTBiie MOCTOSIHHBIX MAarHuTOB.

[ERY
»

. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHUA IMOJIFOCOB MAarHuTa.

-
\‘

. MOI[CJ'II/IpOBaHI/Ie MarHATHBIX TT0JIEH ITOCTOSTHHBIX MArHUTOB.

=
oo

. OnbIT Dpcrena.

. MarauTHO€ noje Toka. DIeKTPOMarHur.

. JleficTBE€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOJABUTATENb OCTOSSHHOTO TOKA.
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. UccnenoBanue gBieHUS 3JIEKTPOMAarHiTHOM MHTYKIIUH.

N
w

. OnbiTel @apajes.

N
~

. 3aBUCUMOCTE HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKAa OT YCJ'IOBI/Iﬁ €ro BOBHUKHOBCHUSI.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeTl HHIYKIIMEH U PU COMPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH M TUIIICKTPUKH.
COopka u mpoBepKa padOoThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

W3mepenue u peryJimpoBaHHe CHITBI TOKA.
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N3Mepenune u peryiampoBaHue HAPSAKEHUS.



6. HccrnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, HIYIIETO YEPEe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
U HaINpsDKEHUS Ha PEe3UCTOope.

7. OnBbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPHUECKOTO COMPOTHBIICHHS MPOBOJHHKA OT €ro
JUIMHBI, IIJIOLIAIM [TONEPEYHOI0 CEYEHUS U MaTepuaa.

8. IlpoBepka mpaBWiia CIIOXKEHHUS HANPSHKCHUH TPU  TOCIEIOBATEIBHOM COEAMHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Jyis CUIIbI TOKA IPH NapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpexnenenue paboOThI AIEKTPUUECKOIO TOKA, UIYILIETO Yepe3 PE3UCTOpP.

11. Onpenenenrie MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha HEH.

13. Onpenenenne KIIJl narpeBarens.

14. VccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB PU UX OObEMHEHUH U Pa3/ICIICHUH.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa oT
CHJIBI TOKA U HalpaBJIEHHs TOKa B KaTYILKE.

18. N3yueHnue neiicTBUS MAarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue 1 u3y4eHne padOThI JJIEKTPOABUTATEIIS.

20. Usmepenne K1/ anexkTpoaBuraTrenbHON YCTAaHOBKH.

21. OnBITEI IO WCCIICAOBAHUIO SBICHHS DJIEKTPOMATHUTHOM WHIYKIIMH: HMCCIIEOBAaHUE W3MEHEHHH
3HA4YCHUs ¥ HAIIPABJICHUS WHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexanuueckoe naBwkeHue. MarepuanpHas Touka. Cucrema  orcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOro ABWXKEHUA. PaBHOMEpHOE IpsMOJIMHEWHOEe ABMkKeHUE. HepaBHOMEpHOE MPSAMOIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE NMpsMoIuHeiHOe nBmkeHne. CBoOoHoe maenue. OnbiTel [anmies.

PaBHOMepHOE nBHKeHUE 1O OKpyXHOCTH. [lepmon m wactora oOpaimieHus. JluHeiiHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

Ilepsbiit 3akoH HeroTona. Bropoii 3akon HerotoHa. Tpernii 3akoH Herotona. [Ipunnun cynepnosunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: cuila TPEHHS CKOJIb)KEHHUs, CUJIa TPEHUS MOKOsI, IPYyTHe
BU/IbI TPEHHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEeHHE CBOOOJHOTO MaieHus. [IBuKeHue miaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopocTb. HEBECOMOCTh 1 Meperpy3Ku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEPAOE Tenmo. PaBHOBecwe TBEPAOro Tela ¢
3aKpEIUIEHHON OCBIO BpameHus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynec tena. 3menenne umnynsca. MMmynbe cuiibl. 3aKOH COXpaHEHUs MMITylbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctd, TpeHus. CBsi3b dHEPrUHM U
paGotsl. [ToTeHnanbHas SHeprus Tela, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiid. [loTeHlumanbHas 3Heprus
ckaroil mpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETHUECKOM SHEPrUU. 3aKOH COXpaHEHHs
MEXaHWYECKON IHEPTUN.



Hemoncmpayuu.

1.
2.
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Ha6JIIO,Z[€HI/Ie MCEXAaHHNYECCKOI'0O ABUXXCHUS TCJIa OTHOCUTCIBbHO pa3H1>1x TSI OTC‘IéTa.

CpaBHeHME TIyT€W W TPAGKTOPUM JBUIKEHUSI OJTHOTO M TOTO € TeJa OTHOCUTEJIBHO Pa3HBIX Tel
oTCcuYéTa.

N3mepenne ckopoCcTy U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHHS.

HalGmronenue aBrKeHUs Tena Mo OKPY>KHOCTH.

HaGmronenne MexaHWUYecKHX SIBJICHUH, MPOUCXOMAIIUX B cHUcTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JABMKEHUH OTHOCHUTEIHLHO KaOnHeTa (PU3UKH.

3aBUCHMOCTbh YCKOPEHHUS TeJla OT MacChl Tejia U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaGumroienne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TElL.

N3menenue Beca Tena Npu yCKOPEHHOM JIBHOKCHUH.

. Ilepenada nmmysnbca Ipu B3aMMOJIEHCTBUU TEIL.

. IlpeoOpa3oBanus SHEPrUK IPU B3aUMOJICHCTBUH TEII.

. CoxpaHeHue UMITyJIbca IpU HEYNIPYTrOM B3aUMOJIECHCTBUH.

. CoxpaHenue uMIysbca Ipu abCOIIOTHO YIIPYroM B3aUMOJEHCTBUY.

. HaOxronenue peakTMBHOTO JIBUKEHUS.

. CoxpaHeHnue MEXaHUYECKOH SHEPTHH MTPH CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHue MEXaHU4YECKON SHEPTUH NPH IBUKEHUU TeJla M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.
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10.

11.

KonctpyupoBanue Tpakrta Uis pasroHa W JajJbHEWIIEr0 PaBHOMEPHOTO JBIKCHHS IIapHKa WA
TEJICKKH.

OmpeneneHue CpeaHeil CKOPOCTU CKOJBKEHHS OpycKa WM JIBH)KEHHS IIapUKa MO HAKIOHHOW
TUTOCKOCTH.

Omnpenenenue yCKOpeHUs Teja MpHU paBHOYCKOPEHHOM JBM)KEHHH M0 HAKJIOHHOMN IIIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHHH 0e3 HadabHOMN
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TP PABHOYCKOPEHHOM JBIKCHHHM 0€3 HAdalbHOM CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE IIPOMEXYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne ko3 duiineHTa TpeHUs! CKOIbKEHHSL.

Onpenenenne )XECTKOCTU TPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBWXKEHMM Tella 1O TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

Omnpenenenne pabOTHI CHITBI YIIPYTOCTH TIPH MOIBEME T'Py3a C UCIOIB30BAHUEM HENOIBH)KHOTO U
MOJIBUKHOTO OJIOKOB.

H3ydenue 3aKkoHa COXpaHEHUS SHEPTHUH.

Paznen 9. Mexanuuyeckue KoJ1e0aHusl H BOJIHBI.

KonebarenpHoe apmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUMU: MEPHOJ], YacTOTa, aMILTUTY/A.
Matematuueckuil U pyKUHHBIN MasTHUKH. [IpeBpaliieHre sHeprun npu KoiaedaTeIbHOM JABIKESHUU.

3aryxawmue kojebanus. BeiHyxkaeHHble koneOaHus. Pezonanc. Mexanuueckue BosHBL. CBoiicTBa
MEXaHUYECKUX BOJIH. [IpoosibHBIE U MONEepeUHble BOJIHBI. [[1HA BOJHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.

MexaHn4eckre BOJHBI B TBEPIOM TeJE, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbicOTa ToOHA. OTpakeHue 3ByKa. IHppa3Byk U yIbTpa3ByK.



Hemoncmpayuu.

Habntonenue xoneOaHuil Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmronenne BBIHYXIEHHBIX KoJeOaHUI U pe30HaHCca.

PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HaGntoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBI.
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AKYCTHYECKUH PE30HAHC.

Jlabopamopnuvie pabomot u onvimel.

Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acToThl ¥ Mepro/ia KoineOaHui Mpy>KUHHOTO MasiTHHKA.

UccnegoBanue 3aBUCUMOCTH Meproa KoJieOaHUN MOABEIICHHOTO K HUTHU TPy3a OT JIJIMHBI HUTH.
UccnepoBanue 3aBUCUMOCTH Neproa KojieOaHUN MPYKUHHOTO MAaITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOBEIIEHHOT0 K HUTH, OT MacChl rpys3a.
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OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh MepHoJa KOJIeOaHU MPYKUHHOTO MAasTHUKA OT MacChl
rpy3a U *KECTKOCTHU MPYKUHBI.

7. VI3mepeHue yckopeHusi CBOOOJIHOTO MaIeHUS.

Paznen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHuTHbIe BOJHBI. CBOMCTBa 3yIeKTpOMarHUTHBIX BOJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHNE 371€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

1. H3yueHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C MOMOILBIO MOOMIIBHOTO Tesie(oHa.

Paszpnen 11. CBeroBbIe sIBJICHUS.

JlyueBass mozmens cBera. Mctounuku cBera. IlpsimonuHeiliHOoe pacmpocTpaHeHUE cBeTa. 3aTMEHHUS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpakKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpeiaoMieHHs cBeTa. llogHoe BHYTpeHHEE OTpakK€HUE CBeETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nyueit B muH3e. Ontudeckas cucreMa ¢goroarnapara, MUKpOCKOINa U Teneckona. a3 kak
ONITUYECKAs CUCTEMA. BIN30pyKOCTh U JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CriokeHne creKkTpaabHbIX BETOB. Jucnepcus
CBETa.

Hemoncmpayuu.
[IpssMonuHENHOE pacIIPOCTPAHEHHE CBETA.
OtpaxeHue cBeTa.
[Tonydyenne n300pakeHUii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHnue cBera.
OnTHyeckuii CBETOBO.
Xon nydeit B cobuparoleit TuH3e.
XoJ J1y4eit B pacCeuBarolen JTUH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[Tpunnmn neficTBus gporoanmnapara, MUKPOCKONA U TEIECKOIIA.
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10. Mogens riasa.

11. Pa3noxenne 6eoro cBeTa B CIIEKT.

12. TTony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopmuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJla NaJCHHUs.
2. V3yueHue XapakTEpUCTUK M300paKEHUS MPEAMETa B IIIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTU yIJia MPEOMJICHUS CBETOBOTO Jiyya OT yIUia MaJCeHUsS Ha TPaHHULIe
«BO3J1YX—CTEKJIO».

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHJIBI COOMPAIOIIEH JINH3BI.
OMnBITH IO PA3JIOKEHHUIO OETIOTO CBETA B CHEKTP.

N o g s

OMNBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUITBTPEHI.
Pa3zgen 12. KBanTtoBbIe sIBJEHMS.
OmnsiTel Pesepdopaa u mnanerapHas mojens aroma. Monens aroma bopa. Mcnyckanue u norsiomnieHue

cBera aroMoM. KBaHTEI. JImHeiiuaTeie CIICKTPBHI.

PannoakTUBHOCTE. AJ'IL(ba—, Oera- raMma-us3JjIydCcHUus. CTpOCHI/Ie ATOMHOTI'O AApa. HYKJ'IOHHaH MOACIIb

ATOMHOI'O d1pa. H3otonkl. PaguoakTuBHbBIC IIpCBPaAlICHHA. Hepnoz[ Inojrypacimazga arTOMHBIX A1CP.

saep.

SAnepHble peakiuu. 3aKOHbI COXpPaHEHUs 3apsS0BOTO U MACCOBOTO YHCENI. DHEPrusi CBSI3U aTOMHBIX
CBs13b Macchl 1 sHeprun. Peakiuu cuntesa u nenenus saep. Mcrounuku sueprun ColiHIA U 3BE3.
SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHs U HOTJIOLIEHUS.

CrexTpsbl pa3au4HbIX T'a30B.

CrnexTp BomopoJa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTurika HOHU3UPYIOLIUX U3TYyYEHUH.

I

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M IMTPOJIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOnromeHue CIIONIHBIX M TMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpPHTE/NIBLHO-00001IAK0 NI MOLYTb.

[ToBTOpUTENBEHO--0000IIAOIIMKA  MOAYJIb TpEIHA3HAYeH JUIsl CHCTeMaTH3allud M 000O0IIeHHs

NpEeaAMETHOI'O COACPKaHUA U OIIbITa ACATCIBHOCTH, HpI/IO6peTéHHOFO IIpU U3YYCHHUU BCCT'O KYypCa (I)I/I3I/IKI/I, a

TaKKe JJIS TOJATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3JK3aMeHy M0 (GU3HKe I 00yJaromuxcs,

BBIOpABIINX ATOT yYEOHBIN MPEIMET.

HpI/I HU3YUCHUU JAaHHOI'0 MOAYJIA PCATU3YIOTCA U CUCTEMATU3UPYIOTCA BUABLI ACATCIIBHOCTH, HA OCHOBC

KOTOPBIX o0ecreynBaeTcs AOCTHXKCHUEC MPECAMETHBIX H MCTAIIPEAMCTHBIX IINIAHUPYEMBIX PE3YJIbTAaTOB

O6yLICHI/ISI, (I)OpMI/IpyeTCH CCTCCTBCHHOHAaYy4YHasd I'paMOTHOCTh: OCBOCHHC HAYYHBIX MCTOHNOB HCCJICIOBAHUSA
SIBIICHUI nopupoabl U TCXHUKH, OBJIAACHHUC YMCHUSAMU 0OBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUA, IMPUMCHSA
IMOJIYYCHHBIC 3HAHUS, pCIIATDh 3a/la4l, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

HpI/IHI_[I/IHI/IaJIBHO JIeSITeIbHOCTHBIN XapaKkTep HAaHHOI0 pasacia pealnu3yCTCsa 3a CUéT TOTO, YTO

o6yqa}0mnecsl BBITIOJHAIOT 3alaHWA, B KOTOPBIX UM IMPEAIaracTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUN pacro3HaBaThb W HAYYHO OOBICHATH (PU3MUEcCKHe SBICHUS B
OKpY>Karollel NpUpoJIe U MOBCEAHEBHON KU3HH;
WCIIOJIb30BaTh HAyYHBIE METOJbI UCCIICAOBAHMS (DU3MYECKHUX SIBJICHHA, B TOM YHCJE ISl POBEPKH
TUIIOTE3 U MOJIYYEHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HaydHbIE OCHOBHI HambOoJiee BaXKHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHH, HampuMep,
MIPAKTUYECKOr0 MCIOJIb30BaHUSl PA3JIMYHBIX HWCTOYHMKOB SHEPIMM HA OCHOBE 3aKOHA MPEBPALLCHUS M
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE

OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue (Qu3NKM Ha YpPOBHE OCHOBHOTO OOILIEro 0oOpa3oBaHMs HANPABICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, MCTAIMTPCAMETHLIX U IPCIMCETHBIX O6pa3OBaTeJIBHLIX PE3YyJIbTATOB.

B pesynpraTe n3yuyeHus (U3MKU HAa YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs y 00y4aromierocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIbTAThl B YACTHU:

1) naTPHOTHYECKOT0 BOCIIUTAHUS:

- IPOSIBJICHNE MHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSHUIO POCCHICKON (pU3MUeCcKOl HAyKH,

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJ€HUH OOIIECTBEHHO 3HAYMMBIX U ATHYECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MMPUMEHEHHEM JOCTHKCHUHN (PU3UKH;

- OCO3HAHHME BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPUSITHE ICTETUICCKUX Ka4eCTB (PH3UUECKON HAYKU: €€ TAPMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HaHUE I[EHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBanus KyJbTYPbl 310POBbS M IMOIUOHAIBHOIO 0JIArONOJIYYHS:

- OCO3HAHHWE IICHHOCTH Oe30IMacHOro oOpas3a JXKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BOKHOCTU TIpaBUJ 0O€30MacHOrO TOBEACHUS Ha TPAHCIOpPTE, Ha JOpPOTax, C AJIEKTPUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B TJOMAIITHUX YCIOBUSX;

- cOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MpU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa y
JPYTOTo YeI0BEKa;

6) TpyaoBOro BOCIUTAHUS:

- aKTHUBHOE Yy4YacThe B pEIIeHWH TMpaKTUYeCKUX 3aJad (B paMKax CeMbH, O0Opa3oBaTEeNbHOM
OpraHM3alliy, TOPOJa, Kpasi) TEXHOJIOTUYECKOW U COLMAIbHONW HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3nUecKnX 3HaAHUM;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:

- OpHEHTAIUsl Ha MPUMEHEHHE (PU3MUECKUX 3HAHWM IS pelIeHUs 3a/1ad B O00JACTH OKpYyXKaromien
Cpelbl, TUIAHUPOBAHUS TTOCTYIKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUM ISl OKPYXKAIOIIEH CPEJIbl;
- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelieHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOAHOM Cpe/bl:

- MOTPeOHOCTh BO B3aWMOJCHCTBMU TIPHU BBITIOJIHEHHH HCCIEAOBAHUN M TIPOCKTOB (PU3UUECKOU
HaIpaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO ACATEHHOCTb;

- OTpeOHOCTh B (DOPMHUPOBAHHHM HOBBIX 3HAHWUW, B TOM 4YHclie (OpPMYyITUpOBATH HJIEH, MOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

- OCO3HaHHC ,ZLC(I)I/II_II/ITOB COOCTBEHHBIX 3HAHHH M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/I3I/IKI/I;



® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

¢ - CTPCMJICHUC AHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3H IMPUPOIHI, 06H_[€CTB21 U 3KOHOMHKH, B TOM

YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

® - OILICHKAa CBOUX JIEHCTBUN C Y4ETOM BIMSHHUS Ha OKPYXKAIOLIYIO CPENy, BO3MOXHBIX TJ00abHbBIX

HOCJIEICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOeHHsS mporpamMmbl 1o (U3MKEe Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHUS Y
oOyuatomerocsi OyayT cpopMupoBaHbl MeTanpeIMeTHbIe pe3yJ/bTaThl, BKIIOYAIOINE TT03HABaTeIbHbIC
yYHHUBEpCalbHble y4yeOHbIE JEWUCTBUSA, KOMMYHHMKATHBHbIE YHUBEpCAJlbHble Yy4eOHbIE JeicTBUS,

peryasTUBHBIC YHHUBEpPCAIbHbIE yuyeOHbIC AEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC y'leﬁﬂble JeHCTBUS

Ba3oBrble J1ornuyeckue qefcTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KiIACCU(UKAIMK, OCHOBaHHS /s OOOOICHHS H
CpaBHEHMUS,

BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOpPEYMS B paccMaTpuBaeMbIX (akTax, OaHHBIX U
HaOJIOJCHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBJISTH IPUYMHHO--CJICJICTBEHHBIC CBSA3H MPH M3YYCHUH (PU3MUECKHUX SBICHHUH M IPOIECCOB,
JIeTIaTh BBIBOJIBI C MCIIOJIB30BAHUEM JICAYKTHBHBIX U HHIYKTHBHBIX YMO3aK/IIOUCHUH, BBIIBUTaTh
THITOTE3bI O B3aUMOCBSI35X (PM3MUECKUX BEITHUYHH;

CaMOCTOSITENIbHO BbIOMpaTh C€Hoco0 peleHus ydyeOHoOW Qu3nmueckol 3aaayu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHMs, BHIOOp Hambosee MOIXOJIIEro ¢ y4éTOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBatTe/bLCKHe 1elicCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOXKHBIA (PU3NUEeCKUil
HKCIIEPUMEHT, HEOOBILIOE UCCIIEeI0BaHIE (PU3NYECKOTO SBIICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMALMIO, TMOIYYEHHYIO B XOJ€
VCCJIEI0OBAHMS I DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyNIHpoBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJlbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs, ONIBITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeiliee pa3BuTHe (U3NYECKUX TIPOLIECCOB, a TaKXkKe
BBIJIBUTATh TPEATOIOKEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHSATH PA3IUYHbIE METOJIbl, MHCTPYMEHTHI M 3alIPOCHI NIPH MOUCKE U 0TOOpe MHPOPMALIUU
WIN JaHHBIX ¢ YYETOM MpPeAIoKEeHHON yueOHol pusnueckoii 3a1auu;

aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMALIUIO Pa3IUYHBIX BHJIOB U
(bopM npencTaBIeHUS;



CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANbHYIO (QOpPMY TpEACTaBICHUS HUHPOPMALUU |
WUTIOCTPUPOBATH peliaeMble 33a4H HECIOKHBIMHU CXEMaMH, JUarpaMMaMy, HHOW rpadMKoi n
UX KOMOMHAIUSAMHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0/€ OOCYXJeHHs yuyeOHOro marepuana, pe3yJbTaToB JIaOOpaTOpHBIX padOT U IMPOEKTOB
3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKAa3blBaTh WJCH, HAlleJICHHbIE Ha
pelLeHre 3a7aui U oJiep)kaHue OsiaroxkenareaIbHOCTH OOLIeHNUS;

COIIOCTABJISITh CBOM CYXJAEHHUS C CYXAECHUSAMH APYIMX YYaCTHMKOB JUajiora, oOHapyXHuBaTb
pas3ianyne ¥ CXOACTBO MO3HULINN;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3yJIbTAaThl BBITOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPHMEHTA,
UCCIJIEIOBAHMsL, IPOEKTA);

[OHUMaTh M MCIIOJIb30BaTh INPEUMYIIECTBA KOMAHJHOM W HHAMBHUIYaIbHOH pabOThl IpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH JIEHUCTBUSA IO €€ JTOCTHIKEHUIO:
pacrpenesaTe poiH, OOCYXKAaTh MPOLECCHl M pe3ylbTaTbl COBMECTHOH paboThl, 000011aTh
MHEHHS HECKOJBKUX JIIOICH;

BBINOJIHATH CBOIO YacCTh PabOThI, JOCTUTrasi KAUECTBEHHOI'O Pe3ysbTaTa [0 CBOEMY HaIlPABICHHIO
Y KOOPAMHUPYS CBOU IEUCTBUA C APYTUMU YJI€HAMH KOMAaH/bI;

OLICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOUIMI MNPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIbHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryisiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBHSA

Camoopranu3anusi:

BBISBIIATH TMPOOJIEMBbI B JKU3HEHHBIX M YUYEOHBIX CHUTYyalUsiX, TPEOYIOIIMX Ui PpeIIeHUs
(bu3nUecKrux 3HaHUMH;

OpPUEHTHUPOBAThCS B Pa3IMYHBIX MOJXOAaX MPHUHATUS PELIeHUH (MHAMBHUIYyalbHOE, MPUHATHE
pEILIEHNUs B IpyMIe, IPUHATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellieHus: GU3NYECKON 3a/1a4l WK TJIaHA UCCIIEIOBaHMS
C yu€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpPOBaTh
IpeJiaraéMble BapMaHThl PELICHUH;

JiesaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U IpeJyIaraTh IjiaH €€ U3MEHEeHMUS,

OOBSICHATH MIPUYHHBI TOCTUKEHHUS (HETOCTHKEHUS) Pe3yIbTaTOB JIEATEIILHOCTH, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHMUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHMBIIUXCS CHUTYyalUH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM AUCKYCCHHM Ha HAy4HYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;



NpU3HABaTh CBOE MPABO Ha OUMIMOKY IpHU pelieHHH (GU3UUECKUX 3a7a4 WIK B YTBEPKACHUSAX HA
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEJAMETHBIE PE3YJIbTATbBI

K koHily oOy4yenusi B 7 KJjiacce IpeIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXaTh

c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

UCIONIb30BaTh MOHATHS: (U3MUECKHEe U XUMHUYECKHE SBJICHMs, HaOJIOACHHE, SKCIIEPUMEHT,
MOJIeJIh, THIOTE3a, CIUHUIBI (U3MUECKUX BEITUYHMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPJOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE MABMKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHs, pPAaBHOACHCTBYIOMAs Cuia, aedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOUINECS COCY/IBI;

pa3znuuath sBieHUs (nuddysus, TEIUIOBOe MBIKEHHWE YACTHI[ BEUIECTBA, PaBHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE JIBUKCHHE, MHEPIUS, B3aUMOJICHCTBUE TEJl, PAaBHOBECHUE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHONW OCBIO BpaIlleHUs, Tiepeada JaBJICHUS TBEPABIMU TEIIaMH, KUJIKOCTIMHU H
razamu, atMoc(epHoe IaBJ€HUE, IJIaBaHUE TeJ, MPEBPAIICHUS MEXaHMYECKOH SHEpruu) Mo
OMHMCAHUIO HMX XapaKTePHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX TaHHOE
buznuecKoe sBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3UICCKUX SIBJICHUN B OKPY)KAIOIIIEM MUPE, B TOM YHCIIE
dbuznueckue sBICHUS B MPHUPOJE: MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOH U
HEXXHBOW MPUPOJE, NECUCTBUE CUIIBI TPEHHSI B MPHUPOJAE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JABJICHUSI HA KUBOM OpraHu3M, IjaBaHue pbIO, pplYaru B TEJE YEIOBEKa, IIPH 3TOM NEPEBOAUTD
MPAKTHUYECKYIO 3a7[auy B yueOHYI0, BBIIETATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKU) (PU3UUECKIX
SIBIICHHI;

OTIHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUYECKHUE SIBICHUS, UCTIONB3Ys PU3NUYECKUE BETUIUHBI
(Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS, IMyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHIIA
VIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUJIa TPEHUS, AaBlieHue (TBEPIOTO Tela, KUJAKOCTH, ra3a),
BBITAJIKMBAIONIAS CHJIa, MEXaHW4Yeckas paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI,
KOA((UITUEHT IOJIC3HOTO JICWCTBUS MEXAHM3MOB, KHHETHYECKAsl W TOTCHI[MAIBbHAS YHEPTHS),
IpPH ONHWCAaHWUU TPABWIBHO TPAKTOBATh (U3WYCCKUH CMBICI HCIIOJIB3YEMbIX BEIIMYUH, WX
0003HaYeHHs M €IUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMH BETUYHMHAMH, CTPOUTH IPaQUKu U3y4YEHHBIX 3aBUCUMOCTEH
bu3NYECKUX BENNYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3WYECKUE SIBIICHUS M TIPOIECCHI, HCIOJB3Ys IpaBUiIa
CIIOEHHMsI CUJ (BAOJIb OJHOU MpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUIIO
paBHOBecHs peruara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPruM, TpPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTHUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKUE SBIICHUS, MPOIECCHl U CBOWCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBISBIATh NPUYUHHO--CIEACTBEHHBIE
CBSI3H, CTPOUTH O0BsICHEHHE U3 1—2 JIOTMUECKUX IIaroB ¢ OMOpoi Ha 1-2 M3ydeHHBIX CBOMCTBA
bU3HYEeCKUX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3a7aud B 1—2 AEWCTBUS, UCMONB3Ysl 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
dbusznyecKkrue BENMYMHBI: HA OCHOBE aHalN3a YCIOBUS 3aJauyd 3alHChIBATh KPAaTKOE YCIIOBUE,



HOJCTABIATH (PU3MUECKUE BETUUUHBI B (POPMYJIBI U IPOBOIUTH PACUEThI, HAXOAUTh CIIPAaBOYHbBIE
JaHHbIe, HEOOXOAWMMBIE JIsl pEIIeHHs 3a/Jady, OLEHUBATh PEATUCTUYHOCTH IOJIYUYECHHON
(U3HYECKON BETMIMHBL;

pacrio3HaBaTh IPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB, B
ONMCAHNUU HCCIIEI0OBAHUS BBLACIATH MPOBEPSEMOE NPEAIOJIOKEHUE (TUIIOTE3Y), pa3ivyaTh U
UHTEPIPETHPOBATH MOJIYUYCHHBIH Pe3yIbTaT, HAXOAUTh OIIUOKH B XOZE OIBITA, JAEJaTh BHIBOJIBI
II0 €ro pe3yJbTaTam;

IPOBOJUTH ONbBITHl MO HAOIIOAECHUIO (U3NYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TeI:
dbopMynHupoBaTh TpPOBEpsSEMBbIE MHPEANONIOKEHUS, COOUPATh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMbBITa U (POPMYITUPOBATH BHIBOJIBI,

BBIIOJIHATh MpPSIMblE HM3MEPEHHs] PACCTOSHUS, BPEMEHH, Macchl Tejna, 00bEMa, CHIIBL U
TEMIIepaTypbl C UCTIOIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, 3aAMUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

IPOBOJIUTH HCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (M3MYECKOH BEIMYUMHBI OT JApPYrod ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PABHOMEPHO JBMIKYILErOCs Tejla OT
BPEMEHM JBW)KECHUS Tella, CUJIbl TPEHUS CKOJBXKEHMs OT Beca Tena, KadecTBa oOpabOTKu
MOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbI TPEHHS OT IUIOLIaJN CONPUKOCHOBEHMSI TEJ, CUJIBI
YIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyXKEHHON YacTu
TeJa U OT IUIOTHOCTH JKUJAKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO IOTPY>KEHO TEJIO, YCIOBUH IJIaBaHUs TeN, YCJIOBHI paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IIJIAHMPOBAHUM Y4eOHOI'O HCCIIENOBAHUSA, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, ClleAysl NpeJIOKEHHOMY IUIaHy, (UKCUPOBaTh pe3yJbTaThl IOJYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE IPEJIOKEHHBIX TaOJIUI U rpauKOB, Je1aTh BBIBOBI
10 pe3yJibTaTaM UCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJWYMH (IJIOTHOCTh BEILECTBA >KUJIKOCTU U
TBEPAOrO Teja, CUla TPEHMsI CKOJIBKEHUS, [aBICHUE BO3[yXa, BBITAIKUBAIOLIAs CHIIA,
JeICTBYIONIAs Ha MOTPYKEHHOE B KUAKOCTh TEJI0, KO3 (PUIIMEHT OJI€3HOT0 IEHCTBUS POCTHIX
MEXaHHU3MOB), CJeaysl MPEAJIOKEHHON MHCTPYKLMU: MPHU BHIIOJHEHUH H3MEPEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBL;

co0uTr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
yKa3blBaTh MPUHLUIBI JEHCTBUS NMPHUOOPOB M TEXHUUECKUX YCTPOWCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIUECS COCY Ibl, OapOMETp, phlyar, MOJABUXKHBINA U HETIOABUKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapakTepu30BaTh MPHUHLUIBI JEHCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWUCTB C
OMopol Ha WX omnucaHus (B TOM 4Hcie: NOAIMIHUKH, YCTPOHCTBO BOAONPOBOJA,
THJIPaBIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HCIOJIb3Ys
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH M HEoOXOJuMble (QHU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTE MPUMEPH! (HAXOIUTh MHGOPMALUIO O MPHUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
¢u3nUecKrx 3HaHUH B OBCEAHEBHOM >KM3HHU JUIs oOecrieueHus: 6e30MacHOCTH pu 00paleHun
¢ mpubopaMyu M TEXHUYECKHUMH YCTPOHMCTBAMHU, COXPAHEHMs 37J0POBbSI U COOIOJEHHUS HOPM
HKOJIOTMYECKOTO MOBEJECHUS B OKpYKaIOLIEeH cpene;

OCYILECTBIISATh OTOOpP MCTOYHHMKOB HMH(popMmanuu B VMHTepHETE B COOTBETCTBUU C 3aJlaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCS 3HAHMM U NMYTEM CpaBHEHHUS pa3IMYHbIX



UCTOYHUKOB BBIJICNIATh MH(YOPMALMIO, KOTOpas SBJIAETCS MPOTUBOPEYMBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCMOJb30BaTh IPU BBHINOJIHEHUM YYEOHBIX 33JaHUN Hay4yHO--TIONMYJSPHYIO JIMTEpaTypy
(GU3M4EeCKOro CoAep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetd HTepHer, Bnajersb
npuéMamMu KOHCIIEKTUPOBAHMSA TEKCTa, NmpeoOpa3oBaHusi MH(POpPMAIMKM M3 OJHOW 3HAKOBOM
CHCTEMBI B APYTIYIO;

CO03/1aBaTh COOCTBEHHBIE KPATKUE IIMCbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE 2—3 UCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPKAaHUS, B TOM YUCIIE ITYyOJIUYHO JIEJIaTh KPaTKUE COOOLICHHUS O
pe3yibTaTtax MNPOCKTOB HIIN y’-Ie6HBIX I/ICCJICI[OBaHI/II\/JI, Ipru 3TOM TI'PaMOTHO MHCIIOJIB30BATh
W3y4CHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHECH;
IPY BBIIIOJHEHUHU Y4EOHBIX ITPOEKTOB U UCCIEI0BaHUN paclpesensaTh 00s13aHHOCTH B IpYIIIE B
COOTBCTCTBHMH C IIOCTABJICHHBIMHU 3aJadyaMM, CJIICAUTH 3a BBIIIOJHCHUEM IIJIaHa I[CI\/JICTBI/II;’I,
aCKBATHO O CHHUBATh COOCTBEHHBIH BKJIaad B JCATCIBHOCTb TI'PYIIIbI, BbICTPpAUBATH
KOMMYHUKATHBHOC B3aI/IMOI[€I\/JICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXKAIOUIUX.

K xoniy o6yuenus B 8 kiacce npenMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHpIe COCTOSHHS BEIIECTBA, KPUCTAUIMYECKHE W aMop(HbIE Tena, HACHIIEHHBIA |
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOU
JIBUraTelb, 3JEMEHTApHBIA JJIEKTPUUECKUI 3apsiji, 3JIEKTPUYECKOE II0Jie, MPOBOAHUKU U
JIUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T0JIE;

pasnuyath SABJICHUS (TEIUIOBOE PACIIMPEHUE U CXKATHeE, TeIUIoNepeada, TEMI0BOE paBHOBECHE,
CMayuBaHUE, KallWJUISIPHBIC SIBJICHUS, UCIApPEHHE, KOHJEHCALUs, TUIABICHUE, KPUCTAIIIU3ALIMS
(oTBepmeBaHue), KHUIEHHE, TeIulonepeaada (TEIIONPOBOIHOCTh, KOHBEKLIHS, HW3Iy4YEHHE),
NIEKTpU3aLUs TeJl, B3aUMOICHCTBHE 3apsiioB, IEHCTBHS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MAarHUTOB, AEHCTBUE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHasE MHAYKIIHS) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3yYEHHBIX (DU3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM UUCIIE
dbusnyeckue SBIEHUS B TPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE W KAMWULIPHBIC SBJICHHS B
pUpoJie, KpUCTAIbl B IpUpojie, u3itydeHue ConHIa, 3aMep3aHrue BoI0EMOB, MOPCKUE OpH3bI,
o0Opa3oBaHHe POChI, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKUE SIBJICHUS B aTMOCc(epe, IIeKTpUYECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJH, Apel( MoNr0CcCOB, PO MarHUTHOTO MO JUIS
JKU3HU Ha 3eMJie, OJSIPHOE CUSHUE, IIPH ITOM MEPEBOIUTh MPAKTUYECKYIO 3a/1ady B yUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI;,

OTHCHIBATh N3YUYECHHBIE CBOICTBA TeJl U PU3NUYECKUE IBIICHUS, UCIIONB3YS (PU3NUEeCKIe BETUUNHBI
(TeMIiepatypa, BHYTPEHHSS SHEPTHUs, KOJIMYECTBO TEIJIOTHI, YAeIbHas TEIUIOEMKOCTh BEILIECTBa,
yaenbHas TEIIOTa IUIABJICHHS, YAelbHas TEIUIoTa MNapooOpa3oBaHMsl, yAeTbHas TeIuioTa
CrOpaHHs TOIUIMBA, KOI(PPHUIMEHT MOIE3HOrO JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQKHOCTb BO3AYyXa, JJIEKTPUYECKUN 3apsi, CHIAa TOKa, DJIEKTPUUECKOE HAIPSIKEHUE,
COIIPOTHBIIEHUE MPOBOJHUKA, YIEIbHOE CONPOTUBICHHE BELIECTBAa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO0 TOKa), MpPH ONHCAHWU TPABWIBHO TPAaKTOBaThb (UIWYECKUH CMBICI
HCIOJIb3YEMBIX BEIMUYMH, 0003HAYECHUS U €IUHUIBI PU3NYECKUX BETUYNH, HAXOIUTh (GOPMYIIbI,



CBSI3BIBAIOIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH Tpa(uKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUMH;

XapakTepu3oBaTb CBOWCTBA Tell, (PU3MYECKHE SIBJICHUS U IPOLECCHI, HCIOJIb3Yysl OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA, IPUHIIHII CYTIEPIO3ULIUT
noJjel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa ais y4yacTka Liend,
3akoH Jxoynsa—JleHna, 3akOH COXpaHEHMs DSHEPruM, IpU H3TOM JaBaTh CIOBECHYIO
(GbopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTHUECKOE BBIPAXKEHUE,

OOBSCHATh (PU3MUECKHE MPOLIECCHl U CBOMCTBA Ted, B TOM 4YHMCIE M B KOHTEKCTE CUTYaIUii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH PUYMHHO-CIEACTBEHHbBIE CBS3H, CTPOUTH
oO0bsicHeHue U3 1—2 JIOTMYECKUX IIaroB ¢ Omnopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiath pacy€THble 3ajaud B 2—3 AEHCTBUS, UCHOJb3Yd 3aKOHBI M (DOPMYJIBI, CBSA3bIBAIOILNE
¢u3nueckre BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a/lauM 3alMCBhIBaTh KPATKOE YCIIOBHE,
BBISIBIISITh HEOCTATOK JAaHHBIX Ui pEIIeHHs 3a/Ja4yd, BHIOMpATh 3aKOHBI M (OPMYIIHI,
HeoOXoauMble AJisi €€ pelIeHUs, NPOBOAUTH PAacyE€Thl U CpPaBHUBATh MOJTYYEHHOE 3HAUCHUE
(bu3M4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PELIMTH IPH IMOMONIM (PU3HUECKUX METOIOB,
UCIIOJIb3YSl OIMCAaHUE MCCIEN0BAaHUsSA, BBIIEISTH IPOBEPSEMOE IPEAINOJIOKEHUE, OLIEHUBAThH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€1aTh BEIBObI;

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DM3WYECKUX SIBICHUNH WM (PU3MUYECKHX CBOMCTB Tel
(KanmWJUIApHBIE SIBJICHUS, 3aBUCHMOCTH JABJICHUS BO3IyXa OT ero o0béMa, TemIepaTypsl,
CKOPOCTH TIpOIlecCa OCTBIBAHWSA W HAarpeBaHUs IpU M3IYYEHHHM OT I[BeTa H3JIydarollen
(morzjomaroeif) MoBEpPXHOCTH, CKOPOCTb HCHIAPEHMs BOJBI OT TEMIEpaTypbl >KUJIKOCTH U
IIOIAAN €€ MOBEPXHOCTH, DJIEKTPU3ALUsA Tel U B3aUMOJCHCTBHE 3JEKTPUYECKHUX 3aps/IOB,
B3aMMOJICMCTBUE TIOCTOSIHHBIX MAarHWTOB, BHU3yaJM3allisl MarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHuToB, ACWCTBHMsSI MarHUTHOIO TOJS Ha IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA  DJIEKTPOJBUraTeNis  IMOCTOSIHHOIO  TOKa):  (opMynMpoBaTh  IpPOBEpsieMble
IPENIOJIOKEHNs, cOOUpaTh YCTAHOBKY M3 IPEJIOKEHHOIO0 OOOpYJOBaHMSI, OMUCHIBATH XOJ
omnbITa U (POPMyYIHPOBATH BHIBObL;

BBITOJIHATH NIPSIMBIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTENIBHOM BIIQXKHOCTH BO3/1yXa, CUJIBI TOKA,
HANpsDKEHUS. C UCIOJIb30BAaHUEM AHAJIOIOBBIX NPUOOPOB U JATYMKOB (PU3MUECKUX BEJINYMH,
CpPaBHMBATh PE3yJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON a0CONIOTHON MOTPELIHOCTH;
NPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTU OJHOM (U3MYECKON BEIMYUHBI OT JApPYrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCMOCTh COMPOTHUBIICHUS IPOBOJHUKA OT €T0 AJIMHBI,
IUIONIA/IM TOTEPEYHOI0 CEUEHHUsl U YJENbHOIO CONMPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHUJIBI
TOKa, WJIYIIEro uepe3 TMPOBOJHUK, OT HANpPsXKEHUS Ha MPOBOJAHHMKE, HCCIEeI0BaHUE
H0CJIEI0BATENIBHOTO U MAPAJUIEIbHOIO COEJMHEHNI IPOBOJHUKOB): IUIAHUPOBATh UCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY U BBINOJIHATh U3MEPEHUS, CIIEAys NMPEIJIOKEHHOMY IUIaHy, (PUMKCHPOBAThH
pe3ybTaThl MOJYYEHHOM 3aBHCUMOCTH B BHMJE TaOMUI] U Tpa(uKOB, JeiaTh BBIBOABI IO
pe3yJpTaTaM MCCIIEI0BaHNus;

MIPOBOAMTH KOCBEHHbIE M3MepeHus (pU3nueckux BeauuuH (yelbHas TEIUIOEMKOCTh BEIIEeCTBa,
COIIPOTHBJIEHUE IPOBOJHUKA, pab0oTa M MOIIHOCTh DJEKTPUYECKOrO TOKA): IJIAHUPOBATh
U3MEpPEHUsi, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeys MPEAI0OKEHHON HHCTPYKIIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,



co0III01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;
XapaKkTepu30BaTh MPHUHLUIBI JACHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHHUYECKHX YCTPOMCTB C
OMOpOil Ha WX omucaHusg (B TOM YHUCIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJbTMETP, CUETUUK IJIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETHTEIbHBIC
npuOOpBI, HArpeBaTeNIbHbIE JIEKTPONPHOOPHl (IPUMEPHI), FIEKTPUUYECKUE MPEIOXPaHUTEIH,
3JIEKTPOMArHuT, JIEKTPOABHUraTeNb IOCTOSHHOIO TOKa), MCIOJb3ysl 3HAaHUS O CBOMCTBax
(bu3nueckux sBICHUH U HEOOXOqUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIC TEXHUYECKHE YCTPOHCTBA M HM3MEPUTENbHbIE MPUOOPHI 10 CXEeMaM U
CXEMaTHUYHbIM pHUCYHKaM (KHMJKOCTHBI TEepMOMETp, TEpPMOC, IICUXPOMETp, T'MIPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIISTh CXEMbl IJIEKTPUUYECKUX
Lenel ¢ Mociael0BaTelbHbIM U MapajuleIbHbIM COEIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIE
0003Ha4YEeHMsI DJIEMEHTOB AJIEKTPUUECKUX LIENEH;

IPUBOAUTEH NMPUMEPH! (HAXOJUTh MHPOPMALKIO O IMPUMEPax) MPAKTUYECKOI'O HMCIIOJIb30BaHMS
(du3nUecKrux 3HaHUH B OBCEAHEBHOM >KHU3HHU JUIsl oOecrieueHus: 6e30MacHOCTH Ipu 00paleHun
¢ mpubopaMy W TEXHUYECKHMH YCTPOHCTBAMM, COXPAHEHHS 30POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOr0 MOBEJICHHS B OKPYKAIOLIEH CPeLeE;

OCYILECTBIIATh MOMCK HMH(OpManuu (U3NYecKoro coiepxanus B lHTepHeTe, Ha OCHOBE
UMEIOIUXCAd 3HAHUH UM NOyTEM CpaBHEHUS JONOJIHUTEIbHBIX HCTOYHHKOB BBIACIATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITh HEIOCTOBEPHOM;
UCMOJIb30BaTh IPU BBHINOJIHEHUM YYEOHBIX 33JaHUN Hay4yHO--TIONYJSPHYIO JIUTEparypy
(GU3UUECKOro CoAep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetd HTepHeT, Bianersb
npuéMaMyl KOHCIEKTHUPOBAHHUS TEKCTa, NpeoOpa3oBaHMs WMH(OpPMaLKUKd U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMUCBMEHHbBIE U KPAaTKUE YCTHBIE cOOOIIEeHuUs, 000011ast nH(popMaLuio
U3 HECKOJIBKMX MCTOYHHUKOB (PU3UYECKOTrO CO/AEPKAaHUs, B TOM YHUCIIE MyOJIUYHO MPECTaBIATh
pe3yabTaThl TMPOEKTHOW WIIM HCCIENOBATENbCKONW JIEATEIILHOCTH, TIPH 3TOM TPaMOTHO
UCTIOJIF30BaTh M3yYCHHBIM MOHATUIHBIN anmapat Kypca (PU3HMKH, COTPOBOXKIATH BHICTYIICHHE
MPE3EHTALNEH;

IPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEOBaHUIN (PU3HMUECKUX MPOIIECCOB paclpeiesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/]a4aMH, CJICINUTh 32 BHITOJHEHUEM
IUTaHA JIEHCTBHI W KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIH BKJIAJ B
NeSITeTPHOCTh ~ TPYIBL,  BBICTPAUBAaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, IPOSBIISSA
TOTOBHOCTb pa3pelatbh KOH(PIUKTHI.

K koH1y o0ydyeHus B 9 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHSA: CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, TPACKTOPHUS, OTHOCUTEIHLHOCTh
MEXAHUUYECKOTO JBUKECHMUS, nedopmarus (ynpyras, IJIACTUYECKAs ), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJI0€ TEIO, IEHTP TSHKECTH TBEPJOTO TEJla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHNs U BOJHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, NEKTPOMArHUTHBIE BOJHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJIOLIEHUS, albda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbI, epHas YHEPreTHKA;

pa3nuuaTh  sABJIEHUSA (PaBHOMEPHOE W  HEPABHOMEPHOE IPSAMOJUHENHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE JBUXXEHHE, CBOOOJHOE TMaJleHue TeJl, pPaBHOMEpPHOE



JBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJCHUCTBUE TeJl, PEaKTHUBHOE [BUXKEHUE, KosebaTeabHOe
JBIDKEHUE (3aTyxalolllie M BBIHYXJEHHBIE KOJeOaHus), pPEe30HAHC, BOJHOBOE JIBUKCHHE,
OTPaXEHUE 3BYKa, IPSIMOJMHEMHOE pacCIpOCTpaHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTPAKEHUE CBETa, pa3joKeHHEe Oenoro cBera B CIEKTP U CIO0XKEHUE
CIIEKTPAJIbHBIX IL[BETOB, IJUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBECHME
JMHEWYaTOro CIeKTpa N3Iy4eHHUs) [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBICHUI B OKpYKarOIeM MUpE (B TOM YHCIIe
(du3nyeckue sSBIECHUS B IPUPOJIE: NPUWINBbI U OTIIUBBI, ABUKEHHE I1aHeT COHEUHON CUCTEMBI,
PEaKTUBHOE JBUKCHME KMBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB JKHBOTHBIMH, 3€MIIETPSICEHUE,
celicMu4ecKkue BOJIHBIL, LlyHaMH, 3X0, LIBETa TeJI, ONITUYECKUE ABJICHUS B IPUPOJIE, ONOIOTHIECKOE
JeficTBue BUAMMOTO, YIbTPa(UOIETOBOIO U PEHTIEHOBCKOI'O H3IYyYEHHUH, €CTECTBEHHbIN
pPaIuOaKTUBHBINA (POH, KOCMUYECKHE JTY4H, PaJIMOAKTUBHOE U3Ty4eHHE MPUPOIHBIX MUHEPAIOB,
JEICTBUE pPaJMOAKTUBHBIX M3JIYy4EHUH Ha OpraHU3M 4YeJOBEKa), MpPU STOM IEPEBOAUTH
NPaKTUYECKYIO 3a/1a4y B y4€OHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH ) (PU3UIECKUX
SIBIICHHI;

OIKCBIBATh N3YYEHHBIE CBOMCTBA TeJ U (PU3NUECKUE SBICHUS, UCTIONb3Ys (PU3HMUECKUE BEINYHHBI
(cpenHsit M MrHOBEHHass CKOpPOCTb Tejla IPU HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHUE,
IIEpEMEIICHUE, IIyTh, YIJIOBAasg CKOPOCTb, CWJIA TPEHUSA, CHJIA YIPYTLOCTH, CHJIA TSKECTH,
yCKOpeHue CBOOOJHOIO MaJieHus, BEC Teja, UMITYJIbC Tela, UMIYJbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, NOTEHIMAJIbHAS 3HEPrus Tesla, NOJHATOrO HajJ MOBEPXHOCTHIO 3E€MIIH,
NOTEHLIMAIbHASL DHEPIUs C)KATOW NMpPYXKUHBI, KHHETHYECKAs DHEPrus, IOJIHAs] MEXaHHYECKas
SHeprus, NepuoJ M 4acTroTa KoyieOaHWHM, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpOCTh CBETa, IOKa3aTeib IMPEIOMJICHHSI Cpelbl), NPU ONUCAHUU NIPABUIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUILbI GU3NYECKUX BEIUYMH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE JTAHHYIO (PU3UYECKYIO0 BETUYMHY C IPYTMMH BETUYMHAMU,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBa Ten, (U3MUYECKUe SBICHHUS U IPOLECCHI, HCHOJIb3Ysd 3aKOH
COXPAHEHHUsI DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUs, MPHUHIMI CYNEPIIO3ULUN CHJI, IPUHIINII
OTHOCHUTENBHOCTH ['anmmnesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJIbCA, 3aKOHBI
OTPaKEHUs W NPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsA0BOTO M MAacCOBOTO YMCEI IPH
AJIEPHBIX PEaKIUsAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATh €ro
MaTE€MaTU4YeCKOEe BBIPAKECHHUE;

OOBSACHATH (PU3MUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE€ U B KOHTEKCTE CHUTyalul
IIPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBIABIATH IPUYUHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BsiCHEHHE U3 2—3 JIOTMYECKUX IIIaroB C ONMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 331a4H (OMHMPAIOIINECs] Ha CHCTEMY U3 2—3 ypaBHEHHH ), HCITONB3YsI 3aKOHBI
u Qopmynbl, cBs3bIBaroMe (U3MYECKHUE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a7auu
3aMMChIBaTh KPaTKOE yCJIOBHE, BBIABIATH HEJOCTAIOIINE MM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBI M (OpPMYJbl, HEOOXOAWMBIE JUISI DELICHHs, IPOBOAUTH pacy€Tbl U OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacro3HaBaTh MNPOOJEMBbl, KOTOPbIE MOXHO PEHIMTh MpPU MOMOLIM (U3UYECKUX METOOB,
UCIIONIb3Ysl ONMCAHME MCCIIEJOBAHUs, BBIACIATH IIPOBEPSAEMOE IIPEAINOIOKEHHUE, OLEHUBATH



IPaBUIBHOCTh MOPAIKA INPOBEICHUSI MHCCIEIOBAaHUSA, J€1aTh BbIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

IPOBOJUTH OIBITHl 10 HAOMIOAEHUIO (PU3MYECKUX SIBJICHUNH WM (PU3MUYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs SHEPIUH, 3aBUCUMOCTh IEPHUOAA
KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MAaCChI IPy3a M )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTMTYIBI MaJIbIX KOJIEOAHUM, MPSMOIMHEHHOE pacIpOCTPAHCHUE CBETA, pa3liokeHue 0eIoro
CBETa B CIIEKTP, U3YYCHUE CBOMCTB M300paXECHUS B IUIOCKOM 3€pKaJie U CBOMCTB M300paKEHHS
npeaMeTa B coOuparolie JIMH3€e, HaOJI0IeHUE CIUIOLUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IyUEHHUS):
CaMOCTOSTENILHO cOOMPATh YCTAaHOBKY M3 U30BITOUHOrO HabOpa 000py10BaHMsI, OIUCHIBATE X0/
OIIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPHI0 MPSAMBIX HW3MEPEHUH, OIpeNelsis CpeaHee 3HaueHHe
u3MepsaeMoil BeMMUYMHBI ((POKYyCHOE paccCTOsHUE cOoOMparomieil J1H3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

POBOJUTH HCCJICIOBAHNE 3aBHCUMOCTEH (DU3MYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSMBIX
U3MepeHuil (3aBUCIMOCTh IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KCHUHU 0€3 Ha4aJbHON
CKOpOCTH, I1epH0/1a KoJIeOaHUI MaTeMaTHYEeCKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIja
OTpa’KeHHsI CBETa OT yrja MHaJeHus U yIila MpeJoMIIeHUs OT yrja NajJeHus): IUIaHupOBaTh
UCCIIEIOBAaHHE, CAMOCTOSTENIBHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJIY4YECHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUE TaOJIUI U IpaMKOB, 1€1aTh BHIBOJIBI I10 PE3YJIbTaTaM
UCCJIEIOBAHUSI,

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PM3NUECKUX BEITUUUH (Cpe/lHss CKOPOCTh U YCKOPEHUE Tesa
IIPU PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJHOrO MajeHus, KECTKOCTb MPY>KUHBI,
KO3(QULMEHT TPeHMs CKOJIbKEHHsI, MEeXaHudeckas padoTa M MOLIHOCTb, YacTOTa U IEPUOJ
KOJICOAHWH MaTeMaTW4eCKOro M TPYKHHHOTO MAasTHUKOB, ONTHYECKAas CHja COOMpAaroien
JWH3BI, PAJAMOAKTHBHBIN (OH): IJIAHUPOBATH HM3MEpPEHHs, COOMPATh JKCIEPUMEHTAIBHYIO
YCTAHOBKY ¥ BBITIOJHATH U3MEPEHHUS, CIIeNYS PEI0KEHHOW HHCTPYKINH, BEIYUCIISTH 3HAYCHNE
BEJIMYMHBI W aHAJIM3UPOBATH TOJTYYECHHBIC PE3YJNbTAaThl C Y4YETOM 3aJaHHOH IOTPENTHOCTH
U3MEPEHHUI;

coOiroaaTh MpaBuiia TEXHUKU 0€30IaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;
pa3in4yaTh OCHOBHBIE NPU3HAKKM H3YYEHHBIX (U3MYECKHX MOJeNeil: MarepuanbHas TOYKa,
a0COIOTHO TBEPIOE TEJI0, TOYEUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, [IJIaHETapHasi MOJIEJIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Spa;

XapakTepu3oBaTh MPHUHLUIBI JACHCTBUS HM3YYEHHBIX NPHOOPOB U TEXHHUUECKUX YCTPOICTB C
OTOpOil Ha WX omucaHus (B TOM YHCIE: CHUIOMETpP, NATYUKH TOJOXKEHHUsS, PACCTOSHUS |
YCKOPEHHUs, pakKeTa, O5XOJOT, OYKH, TIEPUCKOIN, (oToanmapar, ONTHUYECKHE CBETOBOJEI,
CHIEKTPOCKOII, TO3UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHHS O CBOWCTBAX (DM3MYECKHUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIONIF30BAaTh CXEMbl W CXEMATHYHBIE PHCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TNPHOOPOB W  TEXHOJOTHMUYECKMX TIPOIECCOB TPHU PEHICHHH Yy4eOHO--
NPaKTUYECKHUX 3aJ1a4, ONTHYECKUE CXEMBI JIJISl TOCTPOCHHS H300paKEHUH B IJIOCKOM 3epKajie U
cobuparotiei TMH3e;

NPUBONUTH TPUMEPHI (HAXOIUTh WHPOPMALAIO O TMPHUMEPax) MPAKTUIECKOTO HCIIOb30BAHMS
(bu3nyecKnX 3HaHUN B MOBCEIHEBHOM KHU3HU ISl o0ecrieueHns 0e30MacHOCTH MpU 00palieHun



¢ npubopaMM U TEXHHYECKHMHU YCTPOHCTBAMM, COXPAHEHUS 3[0POBbS U COOIIOAEHUS HOPM
HKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIIATh MOUCK MH(POPMaLUU (U3NUECKOro cojepxkanus B VIHTepHeTe, caMOCTOSTENbHO
bopMynupys HMOUCKOBBIM 3alpoc, HaXOAUTh IYTH ONpEAETeHHUs AOCTOBEPHOCTU MOIY4YEHHOU
uH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCMOJIb30BaTh IPH BBHINOJIHEHUM YYEOHBIX 3aJaHUN Hay4yHO--TIONMYJSPHYIO JIMTEparypy
(GU3MYECKOro CoAep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetd HTepHer, Bnajersb
npuéMaMl KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHbIE IUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE HMH()OpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MUYECKOIO COAEp)KaHUs, MYOJINYHO MPEICTaBIATh PE3YIbTAThI
IIPOCKTHOM MWJIM MCCIIEIOBATEIbCKON JEATENBHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIb30BAThH
W3y4CHHBIN MOHATUWHBIN amnmapar u3y4aeMoro pasjena (GU3uKu U COPOBOXKIATh BBICTYIJICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThbI
Pasnen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAIOLIEr0 MUpa
bubmuorexka [JOK
1.1 ) - 2
MISHIE © HayKa © fipupone https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
HSHHCCICHE BETITHIE https://m.edsoo.ru/7£416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS htts://m.edsoo.ru/7f416194
Hroro mo paszneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHIE BEMeCTBa https://m.edso00.ru/7f416194
99 JIBH>KeHWE 1 B3aUMOJICMICTBAE YaCTHI] 5 1 bubnuoteka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTOAHILL BeMectna https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBukeHue u B3aumMo/ieiicTBue e
bu6mmorekxa [JOK
3.1 M 3
CXATITICCKOC ABIDRCHHC https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.2 4 4 1
HEPIULE, MACEa, IDIOTHOCTS 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
JleiicTBHE KUIKOCTH U Ta3a Ha bubmmoreka [JOK
4.4 . 7 3
MOTpY>KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeEpPrUs
bu6mmoreka [IOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 . https://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME
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https://m.edsoo.ru/7f416194
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8 KVIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrtposbusie IIpakrunyeckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIe PeCypChl
padoThI padoTshI
Pa3neu 1. TenioBble siBIeHUSA
. bu6nmoreka [IOK
11 (CTpocHue 1 CBOHCTBA BellecTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tertosbie mpouecch! 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 DJEKTPUYECKHUE 3aps/Ibl. 3apsHKESHHBIC Tea 7 1 bubmmoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6nuoreka [IOK
23 MarHiTibe AB1eHI 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DUICKTPOMATHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoaundecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/m Konrposbusie  IIpakrnyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. Mexann4yeckue siBJIeHHUS
11 Mexannueckoe IBUKEHHUE U CITOCOOBI €0 10 1 bu6nuoreka [IOK
' OIUCAaHUS https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.2 B 7 20 1 3
SAMMOZICHCTRHE Te https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 10 3
3aKOHBI COXAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexanndeckne Koj1e0aHusi U BOJIHBI
bu6nuoreka [IOK
2.1 M 7 3
CXAHMYECKUE KONeOaHA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M . 8 1 3
CXBHHUECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 9 bubnmnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbBIE SIBJIEHUS
but6mmoreka [IOK
4.1 6 2
3aKOHBI PACTIPOCTPAHCHHSI CBETA https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6nuoteka LIOK

4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6numoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBBIE SIBJICHHS
bu6nmoreka [IOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
52 CTpoeHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001aK0IIUIT MOAY/Ib
[ToBTOpEeHME U 00001IEHUE COAEPHKAHUS bubnuoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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