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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no (puszrke Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHuUsl COCTABICHA HA OCHOBE
MOJIOKEHUH U TpeOOBAaHUMN K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeAcTaBieHHbIX B PI'OC OO0, a Takxke ¢ yaéToM
benepanbHO paboueit mporpammbl BocuTanus v KoHnenmuu npenojaBaHusi yaeOHOTro
npeaMera «Pusukay.

Copneprkanue mporpamMMsl 1o (pU3MKe HAIPaBIeHO HAa (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYAIOLINXCS M OPTaHU3aLMUI0 N3ydeHHs (PU3UKU Ha JesITeIbHOCTHON OCHOBE. B
nporpaMmMe 1o (pU3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO pEeIMETa B peaiu3aliu
tpedoBanuit ®I'OC OO0 K mIaHUPyEMbIM JIUYHOCTHBIM U METANPEAMETHBIM pE3yJIbTaTaM
00y4yeHMs], @ TAKXKE MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHbIX yUEOHBIX MPEJAMETOB Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.

[Tporpamma 1o ¢u3MKe yCTaHABIUBACT PACIIPECIICHUE YISOHOTO MaTeprasa mo rojaam
oOyueHus (110 Kaccam), IpesiaraeT NPUMEPHYIO MOCICI0BATEIIBHOCTD U3YUEHHSI TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJICPIKAHUS U YIETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Iporpamma o ¢usuke pazpaboTaHa ¢ HEIbI0 OKa3aHUS METOINYECKON IIOMOIIY YUUTENIO B
co37aHUU paboydel MporpaMMBbl 110 Y4EOHOMY ITPEIMETY.

®u3rKa ABISETCS CUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SBIICHUH, U3y4aeMbIX XUMHUEH,
Ouosorueii, actpoHoMuel U (Hu3NUECcKOil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUPa, IPEJO0CTaBIISIET Hanbosee sICHbIe 00pa3Ibl MPUMEHEHHS] HAYYHOTO METO/1a
MO3HAHUS, TO €CTh CIIOCO0a MOYUYeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna 13 raaBHBIX 33734 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00LIero o0pa3oBaHUsi COCTOUT
B ()OPMHUPOBAHNHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HAYKe Y 00yJarOIIuXCsl.

I/I3y‘{eHI/IC (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE MpeAIoIaracTt OBJIaACHUC CICAYIOIMNMU
KOMIIECTCHTHOCTAMU, XaPaKTCPHU3YIOINMU €CTCCTBCHHO-HAYUYHYIO I'PaAMOTHOCTD:

® HAy4HO O00BACHATH SABJICHUA,
® OICHHUBATHh U ITIOHHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUAA,

® HWHTCPHPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JI
IMOJIYYCHH A BBIBOOOB.

[enn nzydenus GpU3MKA HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus onpenenaeHsl B Konmnenuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit
®denepaliny, pealu3yonuX OCHOBHbIE 00111e00pa30oBaTelIbHbIE IPOTrPaMMBbI, YTBEPKIAEHHOM
pemenueM Konnernn Munucrepctsa npocsemienus Poccuiickoit @enepanuu (mpoToko oT 3
nexadps 2019 r. Ne [TK-4BH).

Henu n3yyenus pu3nku:



npruoOpeTeHre HHTEpeca U CTPEMIICHHS 0OYUYaIOIIUXCs K HAYyYHOMY U3Y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (OPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK Pe3yJibTaTa U3y4eHUs] OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE IPEICTABICHUN O posid (U3HUKH JUTsl pA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE IPECTABICHUN O BOBMOXKHBIX cpepax Oymyuieit mpodeccuoHaIbHOM
JESITEIbBHOCTH, CBSI3aHHOU C (PM3MKOM, MOJArOTOBKA K JajbHEiIeMy 00y4eHUIO B 3TOM
HaIlpaBJICHUHU.

JlocTikeHue ITHX 1eJiei MporpamMMel 1o (pU3MKEe Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHUs
o0ecIieunBaeTCs PEIICHUEM CIICAYIOIINX 3aa4:

IpUOOpETEHNE 3HAHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAaHUUYECKHUX,
TEIJIOBBIX, HIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npruoOpeTeHne YMEHNH OMUCHIBATh U OOBSICHATH (PHU3UUECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

OCBOCHHEC MCTOJI0OB PCIICHHUA HpOCTGﬁHIHX paCLIéTHI)IX 3aaa4 ¢ UCII0JIb30BaHHUECM
(bHSI/I‘leCKI/IX MO,Z[CJICI‘/'I, TBOPUYCCKHUX U IMPAKTUKO-OPHUCHTUPOBAHHLIX 3a14a4;

pa3BUTHE YMEHUN HA0JII01aTh IPUPOJIHBIE SBJICHUS U BBIIOJIHATD OIBITHI,
nabopaTopHble pabOThI U AKCIIEPUMEHTAIbHBIE UCCIEA0BAHNS C UCTIOIB30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HH(MOpMaIuel (U3UIECKOTO COCP KAHMS, BKIIIOYas
MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKH, AaHATIN3 U KPUTUUYECKOE
OIlICHMBaHHE WH(OPMALINH;

3HAKOMCTBO €O cpepamu MpodhecCuOHATBLHOMN NeITebHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha uzydenue gusuku (6a30BbIil ypoBeHb) Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs
otBojuTCcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleni0), B 8 kiiacce — 68 yacos (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemslii B mporpaMMe o Gpu3uke nepeyeHs J1abopaTOpHBIX padOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKTep, yYUTeIb JellaeT BRIOOp MPOBEAEHUS J1aO0OpaTOPHBIX padboT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOCHHOCTENH 00yJaroInXcsl, CIIMCKA SKCIIEPUMEHTAIBbHBIX
3aJJaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®u3uka u eé POJIb B IO3HAHUHU OKPYKAKOIIECTro MUpa.

duzuka — HayKa O IIpHUpoJac. SIBeHus IIpUpOAbI. duznyeckue SIBICHUA: MEXaHHNYCCKHC,
TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnueckue BenuurHbl. M3mepenne ¢puznyeckux BenuunH. Ouznyeckre npubopsl.
[TorpemHocTs H3MepeHnil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIC HAYKH U3YYarOT IPUPOy. ECTeCTBEeHHO-HAyUHBII METOT
MO3HAHU: HAOII0eHHEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABUKEHHE TUIIOTE3, IKCIIEPUMEHT
10 TIPOBEPKE TUIOTE3, 00bsICHEHHE HaOI01aeMoro siBiieHus. Onucanue GU3NIeCKuX SBJICHUHN C
TTOMOIIBbIO MOJEIICH.

Hemoncmpayuu.
1. Mexanunueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusudeckue MpuOOPHI U MPOLEAYpa MPSMBIX U3MEPSHHU aHATOTOBBIM M IIU(PPOBBIM
puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

1. OmpenencHue MEHBI IEICHUS IKAIbI U3MEPUTEIHLHOTO MPUOOpAa.
W3mepeHne pacCTOSHUM.
N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TEN.
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N3mepenne TemMneparypsl IPU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA
TeMIepaTypsbl.

6. HpOBeI[eHI/Ie HCCIICA0BAaHU: 110 IPOBCPKE I'NITIOTE3bI: AJIBHOCTD noJyi€Ta 1rapuka,
MYIECHHOT'O TOPU30HTAJIBHO, TEM 60J'II)III€, yeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. IleppoHavyaibHbIe CBEJCHHA O CTPOCHHMH BeILECTBA.

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITLI, JOKa3bIBAOIIHE TUCKPETHOC
CTPOCHUE BCUICCTBA.

JBmxenune yactuil Beniecta. CBsi3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATYPOU.
BpoynoBckoe nmxkenue, nuddys3us. BzaumoaecTBrue YacTHI] BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPBIX (KPUCTATINYECKUX )
Tel. B3anMocBs3b MEX/ly CBOMCTBAMH BEILIECTB B PAa3HBIX arperaTHBIX COCTOSHUSX U UX
ATOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.



Hemoncmpayuu.
1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHS.
2. HaGnmronenue nuddys3un.

3. Ha6JIIOI[eHI/Ie HBHCHHﬁ, 06’b$ICH$IIOH_[I/IXCSI MPUTAKCHHUEM WA OTTAJIKUBAHUEM YaCTUIL]
BEIICCTBA.

Jlabopamopnusie pabomot u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIoIb30oBaHueM (hoTorpaduwii).
2. OmbIThl IO HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OmbITHI 10 0OHAPYKEHUIO ACHCTBHS CHUII MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe 1BukeHue. PaBHoMepHOe 1 HepaBHOMepHOE JiBUkeHue. CkopocTb. CpenHsis
CKOPOCTh IPY HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMeHU ABUKECHHUS.

SIBneHue HHCPLUMU. 3aKoH 1505(510200%05 8 B3aHMOﬂeﬁCTBHe TCJ KaK IIPUYHHA UBMCHCHHA CKOPOCTHU
JIBMOKEHMS Tell. Macca Kak MCpa HHCPTHOCTH TCJIA. IInoTHOCTH BelecTBa. CBs13b IIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B CIUHUILIC 00BéMa BCIICCTBA.

Cuna xak xapakTepuCTHKa B3auMoaencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepenue
CHJIBI C IIOMOIIIBIO AMHAMOMETpPA. SIBineHue TAroTeHus U cuiia Tsokectd. Crila TSHKeCTH Ha
Ipyrux miaserax. Bec tena. Heecomocts. CroxeHne cuil, HalIpaBICHHBIX 110 OJHOM MPSMOM.
PaBHoneicTByromas cuit. Cuna tperus. TpeHue CKoibKeHus U TpeHue 1nokost. Tpexue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.
1. HabGmroneHne MEXaHUYECKOTO JIBIXKEHUS Tena.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHMUSI.
Habmroienue sSiBJIeHUs] HHEPITUH.
Habmroienue n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUH TeTl.

CpaBHEHHE MAacC M0 B3aUMOJICHCTBHIO TEJI.
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CroxeHue cuil, HalpaBJIE€HHBIX 110 OJHON MPSIMOIL.
Jlabopamopnwvie padbomot u onvimol.

1. OHpCI[CJ'ICHI/IC CKOPOCTH PABHOMCEPHOTI'O JABUKCHUA (maplzuca B XXUJAKOCTH, MOJCIIN
SJICKTPHUYCCKOTO aBTOMOOMIISA M TaK L[anee).

2. OmnpeneneHne CpeaHEN CKOPOCTH CKOIBKEHUS OpycKa Wi IapuKa 110 HAKIIOHHOM
IJIOCKOCTH.

3. Ompenenenne WIOTHOCTH TBEPAOTO TeETA.

4. OMnbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh PaCTsDKEHU (1edhopMaIiii) Npy>KHHBI OT
MPUIOKEHHOMN CHIIBI.



5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKSHHS OT Beca Tena U
XapakTepa COMPUKACAIONINXCS ITOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, (KUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIMUEHUS JaBiieHus. [laBiaeHue ra3a. 3aBUCUMOCTh
JaBJICHUs ra3za oT 00bEMa, Temneparypsl. [lepenava naBneHus TBEPIBIMHU TEIIAMH, KUIKOCTIMH
n razamu. 3akoH Ilackans. IlHeBMaTHUeCKHE MAIIMHBI. 3aBUCHMOCTD JABJIECHHUS KUIKOCTH OT
rnyounsl. ['uapocratuyeckuii mapagokc. CooOmaronuecs cocyabl. ['uapapimuaeckue
MEXaHU3MBI.

ATtmocdepa 3emin u atMmocdepHoe aBieHue. [I[puunHbl CyIecTBOBaHUS BO3AYIIHOW 000I0YKH
3emin. OnbiT Toppuuenu. M3mepenue artMochepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI Ha/l ypoBHEM Mopsl. [IpuGops! 11 u3mepenus aTMOchEpHOro JaBieHUs.

JleiicTBuE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BelTankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBaHue.

Hemoncmpayuu.

1. 3aBuCHMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPHI.
[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.
CooOmraromuecs cocyabl.

I'mppaBinnyeckuii pecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.
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3aBUCHMOCTD BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa HOFPY)KéHHOﬁ 4aCTH TCJ1a U
IIJIOTHOCTH XUJKOCTH.

~

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. VYcioBue miaBaHus TeNl: IIaBaHUE HITH MOrpy>XCHUEC TCJI B 3aBUCUMOCTHU OT
COOTHOILIEHHUS INIOTHOCTEHN Tea U KUIKOCTH.

Jlabopamopnwvie padbomuvt u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPYKEHHOM B KUJIKOCTh
YacTH TeJa.

2. Onpez[eneHI/Ie BBITAJIKUBAIOIIEH CHIJIBI, ,Z[eI\/’ICTBy'I-OI_HeI‘/’I Ha TCJIO, HOFPY)KéHHOG B
KHUAKOCTD.

3. TIpoBepka HE3aBHCUMOCTH BBHITAIKABAIOIICH CHIIBL, ICHCTBYIONICH Ha TEJIO B
JKUJKOCTH, OT MACChI TeJIA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH
JKUJKOCTH.

5. KonctpyupoBanue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONpe/ieeHue eé
Ipy30II0ABEMHOCTH.



Pa3nes 5. PaGoTa m MOIIHOCTB. JHEPrus.
Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 6JI0K, HAKJIIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBeCHS phluara.
[IpumeneHue npaBuiia paBHOBECHS pblyara K 0J10Ky. «30510To€ npaBuiio» Mexanuku. KIT/]
MPOCTBIX MEXaHU3MOB. [IpoCThIie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannaeckas SHEPrus-. Kunernueckas u MOTCHIMAJIbHAA SHCPTH. HpeBpameHI/Ie OJHOI'O BHUJaa
MEXaHUYEeCKOMH OHCPI'vu B ,prrOﬁ. 3aKkoH COXpPAaHCHU DHEPIruh B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenuie pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKCHHUHU TeJa IO
TOPU3OHTAIILHON TTOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. Wsmepenne KITJ] Hak1OHHOHN TIIOCKOCTH.
4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPTHUH.
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Pa3gen 6. TenvioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJI. OMBITHL, MOATBEPK/IAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUIA BelecTBa. Kpucrannuyeckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO--KHHETHYeCKOM Teoprr. CMauMBaHKUE U KalMJUIAPHBIC SBJICHUS. TerioBoe
pacIiIMpeHue U cxxaTue.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTHIO TCIJIOBOI'O ABUKCHUA YaCTHULL. BHYTpeHHHH
SHEPTrH. CnocoObI U3MEHEHUS BHYTpeHHeﬁ OHCPIUuu: TCIUIONCpCaada U COBCPIICHUC pa6OTI>I.
Bugsr TCIIonepeaadyn: TCIJIONPOBOAHOCTb, KOHBCKIUA, U3JTYUCHUC.

KonmuecTBo TeminoTel. Y aenpHas TEIIOEMKOCTD BelllecTBa. Termioo0MeH U TerIoBoe
paBHOBecHe. YpaBHEHUE TEIUIOBOTo OanaHca. [1naBnenre U oTBepAeBaHNE KPUCTAITTHYECKUX
BEIECTB. Y AenbHas TeTuioTa miasieHus. [lapoodpasoBanue u kouaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temnora mapooOpa3oBanus. 3aBUCUMOCTb TEMITEPATypPhl KUIICHHS OT
aTMoc(hepHOTro JaBICHHS.

BrnaxxHocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.



[Tpuntumner padoTs! TeroBeix aurateneit KI1/] TermmoBoro neurarens. TemioBbie ABUTATENN U
3alIUTa OKPYKarolle Cpeibl.

3aKOH COXpaHCHHMSI M ITPEBPAIICHHS SHEPTUH B TEIUIOBBIX IIPOIEccax.
Hemoncmpayuu.
1. HabGmronenune OpOyHOBCKOTO JIBH)KCHHS.
Hab6mronenue nuddys3un.
HaGmroienne sSiBJICHUI CMaYMBaHUS M KAMJUTSIPHBIX SBICHUM.
HaGroieHue TemIoBoro pacimpeHus TeJl.
V3MeHeHre naBlieHUs Ta3a Mpu U3MEHEHUHN 00bEMa U HArPEBaHUH WITU OXJIAXKICHUU.
[IpaBuia U3MEpEeHUs: TEMITEPATYPHI.
Buel Termonepenadm.

OxJaxieHue Ipyu COBEPIICHUH PaOOTHI.
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HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMUHBIX BEIICCTB.
11. HabmroneHre KumeHus.
12. HabnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
1. OmnbIThl O OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.
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OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIAXKJICHHS.

6. IIpoBepka runore3sl JIMHEHHON 3aBUCIMOCTH JUTHHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. Halnronenue n3MeHeHUs BHYTPEHHEH SHEPTUU Tella B pe3yabTaTe Terionepeaadn u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue sBICHUSI TEII000MEHa pu CMCIIMBAaHUN XOJIOJHOM U I‘Opﬁ‘-ICﬁ BOJbI.

9. OHpCI[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, IIOJIYYCHHOI'O BO,Z[OI>'I npu TEIIO0OOMEHE C
Harp€TbiM METATINIMYCCKUM HUJIIUHIAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.



11. UccnenoBanue npouecca uCapeHusl.

12. Onpenenenne OTHOCUTENILHON BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbJA.
Pazgen 7. diiekTpuyeckne 1 MAarHMTHbIE SIBJICHUS.

Onextpuzanys Tel. J[Ba poaa ayeKTpuUYecKuX 3aps10B. B3anMoneiicTBue 3apskeHHbIX TEIL.
3akoH KysoHa (3aBUCHMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiI0B U
paccTOsTHUS MEX]y TEIaMH).

Dnektpuueckoe noje. Hampspk€HHOCTH anekTpuueckoro nois. [Ipuniun cyneprno3uuuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3JIeKTpuueckuii 3apsia. CTpoeHue aToma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.

QHGKTpI/I“IGCKI/Iﬁ TOK. Y CIOBUS CYHICCTBOBAHUA SJICKTPUICCKOT'O TOKA. M cTOYHUKM TOCTOSTHHOTO
TOKa. HeﬁCTBHH QJICKTPHUICCKOI'O TOKa (TCHHOBOC, XUMHNYCCKOC, MarHHTHOG). BHCKTPI/I‘I@CKI/II;'I
TOK B X KHAKOCTAX U ra3ax.

Onekrpuueckas nemnb. Cuia Toka. JnekTpuyeckoe HanpsbkeHrne. ConpoTUBIIEHNE IPOBOIHUKA.
VY nenbHOE conpoTuBieHHe BenecTBa. 3akoH OMa 1u1st ydacTka nenu. [lociaenoBatensHoe u
napaulebHOE COSTMHEHUE MTPOBOIHUKOB.

PaboTa 1 MOIIHOCTb 371€KTpHUECKOro Toka. 3akoH J[xoyns—Jlenua. DinekTpuueckue Lenu u
NOTPEOUTENH IEKTPUUECKOH 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocrosiHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MArHUTOB. MaruuTHoe 1nosie. MarautHoe
noJie 3eMJIM M €T0 3HaueHue I )KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [ [puMeHeHune 31eKTpPOMAarHuTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO ToKa. Mcnonb3oBanue
AIIEKTPOJIBUraTee B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneiter @apanes. SBnenne snekrpomarauTHON nHAyKUuuU. [lpasuno Jlenna.
OnextporeHepatop. CrocoObl MOTyYeHHs! MEKTPHUUECKON IHEPTUU. DIIEKTPOCTAHIUHU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
1. Dnextpuzanus Ten.
JIBa poza NEeKTpUYECKUX 3apsA10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKasT MHTYKIIHSI.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
HpOBO}IHI/IKI/I " JUDJICKTPUKH.

MO)IeJ'II/IPOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOTO ITOJIA.
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M CTOYHHKH HOCTOSHHOIO TOKA.



9. JeiicTBUS 3IEKTPUIECKOTO TOKA.

10. DeKTpUYECKUI TOK B KUIAKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. M3mepenue 31eKTPUIECKOro HAPSXKEHUS BOJIETMETPOM.

14. Peoctar u Mara3us cOnpoTHBIICHUH.

15. B3aumoieficTBUE MOCTOSIHHBIX MarHUTOB.

16. MozaenupoBaHre HEBO3MOKHOCTH Pa3/IEJICHHUS TOITIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnmiT Dpcrena.

19. MarauTHOE 1oJe TOKa. DJIEKTPOMArHUT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DNeKTpoABUTATENb TOCTOSTHHOTO TOKA.

22. UccnenoBanue sIBICHHUS JIEKTPOMArHUTHON HHYKIIHH.

23. OnwiTel Dapajnes.

24. 3aBHCUMOCTH HAIpaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHUSI.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

1. OmnpIThl O HAOJIOIEHUIO IEKTPU3ALINN TEJI UHAYKIMENW U TIPU CONPUKOCHOBEHHUH.
HccnenoBanue AeWCTBUS 3JEKTPUIECKOTO MO HA POBOJAHUKU U TUDIIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.
W3mepeHue U peryJnpoBaHUe CUIIbI TOKA.

I/I3MepeHHe U pCryJInpOBaHUC HAIIPSIKCHUA.
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HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD dJIEKTPUIECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEYEHHs U MaTepuara.

8. IIpoBepka mpaBuia CiI0KEeHUs HANPSHKEHUH MPH MOCIIEI0BATEIbHOM COSIMHEHUH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia Uil CUJIBI TOKA MPH MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Ompenenennie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.



12. VccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUYKY, OT HaNPsHKEHUS
Ha HEH.

13. Onpenenenue KIIJ] narpeBatens.
14. UccnemoBaHue MarHUTHOTO B3aMMO/ICHCTBUS TIOCTOSTHHBIX MarHUTOB.

15. I/I3yquHe MAarauTHOIO ITOJIA MOCTOAHHBIX MArHUTOB ITPU UX O6’beI[I/IH€HI/II/I u
pasaciICHUM.

16. MccnenoBanue ACUCTBUS 3JISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OHBITBI, JACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb CHJIbI B3aHMOHeﬁCTBHH KaTyIIKu C TOKOM U
MardfuTa OT CHJIbl TOKa 1 HaIlpaBJICHUA TOKAa B KaTYIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEISL.
20. Usmepenue KI1/] anexTpoaBurarensHOM YCTaHOBKH.

21. OnbITH 11O HCCIICAOBAHUIO SABJICHHA SHGKTPOMaFHHTHOﬁ HHAYKIHUU: HCCIICAOBAaHUC
W3MCHCHMI 3HAYCHUS U HaIpaBJICHHUA HHAYKIIMOHHOI'O TOKaA.
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Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBMKEHUsA. PaBHOMEpHOE NpsIMOJIMHEWHOE ABrKeHne. HepaBHoMepHOE
npsIMOJIMHEHOe ABMkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb Tejla P HEPAaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE TpsMonHelHoe nBrxkeHne. CBoOoHOe majgeHune. OnbITh
Tlanmunes.

PaBHOMepHOE nBHKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpaiienus. JInneliHas u yrioBas
CKOpOoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipunnmn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: cuiia TPEHUS CKOJIbKEHMS, CUjla TPEHUS ITOKOS,
Jpyrue BUbl TPEHUS.

Cuia TSOKeCTH | 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOPGHI/IG CB060}IHOFO maacHus. ,HBI/I)KGHI/IQ
IJIAaHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHUYCCKasd CKOPOCTh. Hepecomocts u MEPCTrpy3KHU.

PaBHOBecue matepuanbHOi TOUKU. AOGCOMIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO Tela ¢
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

WUmnynsc Tena. I3menenune ummynbca. UMnynbse cuiibl. 3aK0H COXpaHEHHsI UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanundeckas paboTa 1 MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHusi. CB3b YHEPTUH
U paboTsl. [ToTeHnmanpHas SHEpTrHs TeNla, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas sHEPrus cxxaToil npyxkuHel. Kunerndeckas sneprus. Teopema 0 KWUHETUYECKOM
SHEPIruM. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MEXaHUYECKOTro JIBUIKEHUSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyTeH U TPACKTOPHH JBMKEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTEIHHO
pa3HBIX Tell OTCUETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO JIBHXKEHUSI.

4. VccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JABUKCHHUS.

5. HaOGnronenue IBHKEHUS Tela MO OKPYKHOCTH.

6. HaOmromenune MexaHMUYECKUX SIBICHUN, TPOUCXOAAIINX B cucTeMe oTcuéra «Tenexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENBHO KaOWHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MACChI TeNa U ACHCTBYIOIIECH HA HETO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHwue Beca Tella MPU YCKOPEHHOM JIBUKEHUH.

10. [Tepenaya umiynbca Mpu B3aUMOICHCTBUU TEJI.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHenue UMIyabCca IPU HEYIPYTOM B3aMMOIEHCTBHH.

13. CoxpaneHue UMITyJIbca IpH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGmroieHre peakTHBHOTO JBUKECHUSI.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH JIBMKEHUH TeJa O ISHCTBUEM IPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1.

KoHcTpynpoBanue Tpakra 1 pa3sroHa U JAJIbHEHIIEr0 pABHOMEPHOTO JBHKECHUS
HIapuKa WIN TEIEXKKH.

Omnpenenenue cpeHell CKOPOCTH CKOJBKEHUS OpycKa WK ABMKCHUS [IapUKa 1Mo
HAKJIOHHOM ILIOCKOCTH.

Ornpezenenre yCKOPEHUs Tea Mpy PaBHOYCKOPEHHOM JIBIKEHUHU 110 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH TIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBIKEHUU O€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIU PU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaabHOM
CKOPOCTH IYTH OTHOCATCS KaK PSAJl HEYETHBIX YUCET, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.



6. HccnemoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI HOPMAJIbHOTO
JaBJIEHUSL.

7. Omnpenenenue KodhPuIMEeHTa TPEHUS CKOTBKCHHUS.
8. OmnpeneneHue kECTKOCTH MPYKUHBL.

9. Omnpenenennie pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeEJIa 10
TOPU30HTAILHON ITOBEPXHOCTH.

10. Ompenenenuie paboOThI CUIIBI YIIPYTOCTH MIPU MOABEME Ipy3a ¢ UCIOIB30BaAHUEM
HETOJIBIYKHOTO U MOJIBIYKHOTO OJIOKOB.

11. V3ydeHue 3akoHa COXpAHEHUS SHEPTHH.
Pa3zgen 9. Mexannueckue KoJe0aHUsA M BOJIHBI.

KonebatenbHoe nrkenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHMIA: TIEPHO/I, 4aCTOTa,
aMIUIATya. MaTeMaTHUeCKU ¥ IPY>KUHHBIA MasTHUKH. [IpeBpaliieHre SHEPT U PH
KOJIE0ATEIBHOM JIBUKECHUMU.

3aryxaromue koebanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHn4deckre BOJIHEI.
CaolicTBa MeXaHW4YECKUX BOJH. [Ipo10iibHBIC 1 TIOTIepEYHbIC BOTHBI. J{JTMHA BOJTHBI U CKOPOCTH
e€ pacnpoctpaneHus. MeXaHHUECKUE BOIHBI B TBEPJIOM Telle, CEHCMHUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkenue 3Byka. IHGpa3ByKk U yiIbTpa3BYK.
Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIe0aHU U pe30HaHca.
PacnipocTpanenue mpoobHBIX U MOMEPEUYHBIX BOJIH (HA MOJIETIH).

H8.6J'IIO,I[CHI/IC 3aBUCHUMOCTHU BBICOTHI 3BYKA OT YaCTOTHI.
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AKyCTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomuvt u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.
2. OmpeneneHue 4acTOTHI U MIEPHOa KOJICOAHUN TPYKHHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTHU nepuoaa KoJIeOaHMH MMOABCHICHHOT'O K HUTU I'py3a OT
JJIMHBI HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEepHO/ia KOJieOaHHUH MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TIeprUoa KojaebaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnBITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH ITEPHO/Ia KOJICOAaHUH TIPY>KUHHOTO
MasTHUKA OT MACCHI I'Py3a U KECTKOCTU IIPYKUHBI.



7. W3mepeHue yCKOpeHHsI CBOOOIHOTO MaICHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

:‘)J'IGKTPOMaFHI/ITHOC I10JIC. BJ'ICKTPOMaFHI/ITHBIC BoiHbl. CBOMCTBa QJICKTPOMAriMTHBIX BOJIH.
IIkama OJICKTPOMArdHMTHBIX BOJIH. Hcnons3oBanne QJICKTPOMAaruuTHBLIX BOJIH AJIA COTOBOM
CBs3H.

DnekTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIC CBOWCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.

1. W3ydeHwue CBONCTB 3EKTPOMArHUTHBIX BOJH C IMOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBetoBble siBIEHHS.

JlyueBas monensb cBera. Mcrounuku cBeta. [IpsmonuneiiHoe pacripocTpaHeHHe CBeTa. 3aTMEHUS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)KEHUs CBETA.

[penomienue cBeTa. 3aKOH MpesioMIIeHUs cBeTa. [loTHOe BHYTPEHHEE OTPaKEHUE CBETA.
Vcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXXCHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B tuH3e. Ontudeckas cucreMa ¢oToanmnapara, MUKPOCKOIA U TeJIECKOTa.
['na3 kak ontuyeckas cucreMa. baM3opyKkocTh U JalbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATBbHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.
1. IIpsmonuHeitHOE pacnpocTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBera.
OnTH4eckuii CBETOBO/I.
Xon mydeil B cobuparoiiei JuH3e.
Xop Jydeil B paccenBarolel JIMH3E.

[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.
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[TpuntMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mogens riasa.
11. Paznokenue 6emoro cBeTa B CIIEKTP.

12. HOJIy‘ICHI/IC Oenoro ceera IMpU CIIOKCHUUN CBETA Pa3HbIX LIBETOB.



Jlabopamopuwie pabomot u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yIila OTPAKEHUS CBETOBOT'O JIyda OT YIJia MMaJCHHUS.
2. H3yueHue XxapaKTEpUCTUK U300paKEHHS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCUMOCTHU yrjia nmpeJoOMJICHUA CBETOBOI'O Jiyda OT yrjia maacHus Ha
T'paHUIEC «BO3AYX—CTCKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOLIECH JTHH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpPAIOLIEH JINH3BI.

OmBITE IO Pa3JI0KCHUIO Oesoro ceera B CIICKTD.

S

OnBITH 10 BOCHPHSATHIO I[BETA IIPEAMETOB IIPH UX HAOIIOJCHUH Yepe3 [IBETOBbBIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OnsiThl Peszepdopaa u muianerapHast Moziens atoma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoakTUBHOCTD. AJ'IB(I)a—, Oera- 1 raMma-us3JIydCHU:. CTpOGHI/IC ATOMHOI'O d1pa. HYKJ'IOHHaSI
MOJCJIb aTOMHOI'O sAJpa. H3otonbl. PaguoakTuBHbBIE IIpCBpalICHUA. Hepnon noJjrypaciiaga
ATOMHBIX SAACP.

Snepuble peakuy. 3aKOHBI COXPAHEHUS 3aPSI0OBOTO M MACCOBOTO YHCE. DHEPTHUS CBSI3U
ATOMHBIX SAIECP. CBs13b Macchl U OHCPTHUHU. PeaKHI/II/I CHUHTC3a U ACITICHUSA AO€P. HUcrounukn
sHeprun CosHUA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. CnexTpbl U3Ty4eHUS U MOTIOUICHHUS.
CrnieKTphl pa3IMYHbIX I'a30B.
CrnexTp Bogopo/a.
Habmonenune tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHUH.
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Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U TTPOTYKTOB.
Jlabopamopnwvie padbomot u onvimol.
1. HaGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3ZHOMY ITYTH (110
dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.



[ToBTOpHUTENHEHO--0000IAIOIINI MOTYJTH TIPEAHA3HAYECH JJII CUCTEMATH3aIluN U 0000IICHUS
MPEIMETHOTO COJACPIKAHUSI U OTIBITA IEATETHHOCTH, MPUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca
(bU3KKH, a TaKXKe [ TOATOTOBKU K OCHOBHOMY TOCYJIapPCTBEHHOMY dK3aMeHY 1o (pu3uke AJis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpu u3ydeHun JaHHOTO MOAYJIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUbI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeUnBAETCS JOCTH)KEHHUE TPEIMETHBIX U METaIllPeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHusl, POopMHUpYeTCS eCTECTBEHHOHAaYyUHasi TPAMOTHOCTh: OCBOEHUE HAYUHBIX
METOJIOB MCCIIEI0BAHUS SBJICHUI MPUPOIbI U TEXHUKHU, OBJIAZICHHE YMEHUSIMH OOBSICHSTD
buznyeckue sIBJICHUS, IPUMEHSISI TOTYYeHHbIE 3HAHUS, pElIaTh 3a/1a4M, B TOM YHCIIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIEC.

[TpyHIMNIMATBHO AEATENBHOCTHBIN XapakTep JaHHOIO pa3zelia pealu3yercs 3a C4E€T TOro, YTo
o0yyaroIuecs BIIOIHSIIOT 3aJaHKsl, B KOTOPbIX UM IIPEIaraercs:

Ha OCHOBE MOJYYCHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJIC U TOBCETHEBHOMN KU3HU,

HCIIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAaHUA (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, B TOM 4YHCJIC IJIA
IMPOBEPKU TUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

O00BACHATH HAay4YHBIC OCHOBBI Han0o0JIee BaXKHBIX I[OCTI/I)KGHI/If/'I COBPECMCHHBIX TGXHOJ’IOI‘I/Iﬁ,
HaImpuMep, MPaKTUICCKOro UCIIOJIb30BaAHUA PA3JIMYHBIX KCTOYHHUKOB SHCPIrU HAa OCHOBEC 3dKOHA
MMpeBpalICHUA U COXpPaHCHHA BCEX M3BCCTHBIX BUIOB SHCPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

HSyLIeHI/IC (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOT'O O6IH€FO O6p&30BaHI/I5[ HaITpaBJICHO HA JOCTHUXKCHUEC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCETHBIX O6pa3OBaTeJIBHBIX PE3YJIbTATOB.

B pesynbrare u3ydenus (U3MKU Ha YpOBHE OCHOBHOT'O O0IIEro 00pazoBaHus y 00ydaronierocs
OynyT c(OPMHUPOBAHBI CIICAYIOIINE TUIHOCTHBIC PE3YIIbTATHI B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

[l mposiBIIeHNE UHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PH3NUECKOM
HayKH;

[J IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3HKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[] rOTOBHOCTB K AKTUBHOMY Y4YaCTHIO B OGCY)KIIGHI/II/I O6HI€CTB€HHO 3HAYUMBIX U OTHYCCKUX
HpO6J’I€M, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM )IOCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I;

[] oco3HaHME BaKHOCTU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:

] BOCHPUSATHE ICTETUYECKUX KauecTB (PU3HUECKON HAyKU: €€ TapMOHUYHOTO TOCTPOECHMUSI,
CTPOroCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 NO3HAHMA:

[ oco3HaHME LEHHOCTH (PU3MYECKOI HaAYKU KaK MOIIIHOI'O HHCTPYMEHTA [TO3HAHUS MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIEH COCTABIIAIOLIEH KYJIbTYPHI,

[l pa3BUTHE HAY4YHOU JTH0003HATETLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

[l oco3HaHME LIEHHOCTH 0e30I1acHOro 06pa3a JKU3HH B COBPEMCHHOM TCXHOJOTHYCCKOM
MHPE, BAXKHOCTHU ITPABUIT 0e30macHoro MMOBCACHU HA TPAHCIIOPTE, HA JOpoOTrax, €
QJICKTPUYCCKUM U TCIIOBBIM O60py,ZLOBaHI/ICM B IOMAIIHUX YCJIOBUAX;

[ cpopMUpOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMTUOKY M TAKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

[] akTUBHOE y4acTH€ B PEIIEHNH MIPAKTUUECKUX 33/1a4 (B paMKax ceMbH, 00pa30oBaTeIbHON
OpraHM3aliy, ropoJia, Kpas) TEXHOJIOIMUECKON U COIIMaIbHOM HallpaBI€HHOCTH,
TpeOYIOUIMX B TOM YHUCIIe U (PU3NYECKUX 3HAHUA;

[l mHTEpeC K MPAKTUYECKOMY M3YyUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rHYecKOro BOCIIMTAHUS:



e [J opueHTanus Ha MpUMEHEHHE (PU3NYECKUX 3HAHUM JUIs PelIeHus 3a7a4d B 00JIacTu
OKpY>Karollen cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX IOCIIEACTBUN
JUISL OKPY>KarOIEen CpeJibl;

e [J ocozHaHue r100aTBHOrO XapakTepa IKOJOTHUECKUX MPOOJIEM U yTei UX pelIeHus;
e §8) azanTanuM K N3MEHSIIOIIUMCS YCJIOBHSIM COLMAIbHON U NMPHPOIHOI cpeabl:

e [J moTpeOHOCTH BO B3aUMOJICHCTBUY IIPU BBIIIOJHEHUN UCCIEIOBAHUN U IPOEKTOB
¢bu3n4ecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

e [ OBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO ACATEINBHOCTD;

e [J morpeOHOCTH B )OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie HOPMYTUPOBATh UICH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e [J ocozHaHme NeGUINUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
e [J mIaHWpOBaHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

L4 [ CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U NIPUPObI, O6HICCTBa u
O9KOHOMUMKH, B TOM YHCJIC C UCIIOJIb30BaAHHUECM (bHSI/I‘-IeCKI/IX 3HaHI/II71;

e [] olleHKA CBOUX JICHCTBHI ¢ YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOKHBIX
TJI00AIBHBIX TOCIEICTBHH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3synbrare ocBoeHUS TpOrpamMmbl 1o (GU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
obyyaromierocs OyayT chopMUpOBaHBI MeTANPeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONIINE
MMO3HAaBaTCJIbHBIC YHUBCPCAJIBHBIC yqe6HBIC HCﬁCTBHH, KOMMYHUKATUBHBIC YHUBCPCAJIbHBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIE YHUBEPCATbHBIE YUeOHbIC JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:
® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBICHUN);

® yCTaHABIIMBATh CYIECTBEHHBIHN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS JUIsl 0000IIeHUs
U CpaBHEHUS;

¢ BLBIABJIATH 3dKOHOMCPHOCTHU U ITPOTHBOPECUYMNSA B paCCMATPHUBACMBIX (I)aKTaX, JaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, OTHOCAIINXCA K q)HSI/I‘IeCKI/IM SIBJICHUAM

¢  BbBIBJIATH IPUYIUHHO--CIICACTBCHHBIC CBA3U MPHU U3YUCHUU (I)I/I3I/I‘-ICCKI/IX SIBIICHUI 1
mponeccoB, ACJIaTb BbIBOABI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTUBHBIX
yMOSaKHIOquHﬁ, BbIIBUTATh T'KHIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIINYHH,



CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHo# pu3ndecKoil 3a1aun
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PELICHUs, BBIOOp HanboJiee MoAXOISILIEro ¢
y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCJIGIIOBaTeJIbCKI/II;’I HHCTPYMCHT I1O3HAHU,

IIPOBOAUTH 110 CAMOCTOATECIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIHN
(1)H3H‘ICCKI/II>'I OKCIICPUMCEHT, HEOOJIBIIIOE HUCCjIeJ0BaHUC (I)I/ISI/I‘ICCKOFO SIBJICHUA,

OLCHUBATh HA IPUMCHUMOCTE U JOCTOBEPHOCTH I/IH(i)OpMaI_II/IIO, IIOJIYYCHHYIO B X0€
HCCIICOOBAHUS UJIN SKCIICPUMEHTA,

CaMOCTOSITENIbHO (POPMYITUPOBATH 000OIIEHHUS U BHIBOIBI 110 PE3yIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHNUS,

IMPOrHO3UPOBATH BO3MOKHOC JanpHeHIee Pa3BUTHEC (1)I/ISI/IIIGCKI/IX IMpoHeCCOB, a TAKIKC
BbBIABHUI'aTb ITPCAIIOJIOKCHUS 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmanmeii:

MPUMEHSATH Pa3IMYHBbIE METOIbI, UHCTPYMEHTBI U 3aIPOCHI IIPU TTOUCKE U 0TOOpE
uH(pOpMaLIMU WIH JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (POpPMY IIpecTaBIeHHs] UHPOPMALUY U
WUTIOCTPUPOBATh pPeLIacMble 3aa4l HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpaguKoi U UX KOMOMHAITUSMU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

B X0/1€ 00CYX/IeHUs yueOHOro MaTtepuaia, pe3yJibTaToB J1a00opaTOpHbIX paboT U
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00CYk/1aeMO TEMbI U BBICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1auu U MojAJepKaHue 0JaroesnaTeIbHOCTH O0IEHHS;

COIIOCTABJIAITE CBOU CYXXJACHUSA C CYXXKIACHUAMU JPYIrUX YYaCTHHUKOB Xajiora,
O6H3py>I(I/IBaTI:> pa3jinuue u CXoACTBO HOBHHHﬁ;

BBIPpAXKAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

HY6J'II/I11HO MMPEACTaBJIATH PC3YJIbTAThI BBIITOJIHECHHOI'O (I)I/I3I/I‘-ICCKOI“O OIIbITa
(BKCHepI/IMCHTa, HUCCIICA0BaHUs, HpOCKTa);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHIyaIbHON paboThI
IPY PELICHUH KOHKPETHOH (pu3nueckoit mpoOaeMsl;

MPUHUMATSH [[€TH COBMECTHOMU JESITeIbHOCTH, OPTaHU30BBIBATh ACHCTBHUS IO €€
JOCTIIKEHUIO: PACTIPEACIIATE POJIH, O0CYKIAATh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JOICH;



®  BBIIIOJHATH CBOIO 4aCTh paGOTLI, AOCTHUTasA KaUCCTBCHHOI'O pE3YyJibTaTa [0 CBOCMY
HaIpaBJICHUIO U KOOPAHUHHUPYS CBOU I[CFICTBHSI C ApYruMHU 4JICHAMHU KOMAaHIbI;

® OIEHUBATh KAUECTBO CBOETO BKJIAJa B OOIIMIA IPOJIYKT [0 KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

®  BBIIBIIATH MPOOJIEMBI B )KHU3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOUINX /ISl pEIICHUS
(bu3n4ecKux 3HaHUM;

® OPHUEHTHUPOBATHCS B PA3IMUHBIX OJX0AX MPUHITUS pelIeHUN (MHIMBUIYaJIbHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELUICHUHN IPYIIIOii);

® CaAMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUS (1)H3H‘ICCKOI>1 3aJa4Hu HUJIM IIJIaHa
HCCICI0BaHUs C y‘IéTOM HMCIOIIUXCA pECYpCOB U COOCTBEHHBIX BOBMO)KHOCTGfI,
APTrYMCHTHUPOBATH MPEAIaracMbIC BapUAHTBL peIHeHI/Iﬁ;

® JNCJIaTb BLI60p nu 6paTB OTBCTCTBCHHOCTD 3a PCHICHHC.
CaMOKOHTPOJIb, 3MOIII/I0H3JII)HI>II7[ HHTECJIJICKT:
® JaBaTb aJICKBATHYIO OICHKY CUTyalluU U NpCaJiarath IjiaH eé N3MCHCHHUA,

®  OOBSICHATH MPUYUHBI IOCTUKEHUS (HETOCTUKEHUS ) PE3yJIbTaTOB JI€ATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

® BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTH (B TOM UMCIIE B XOJI BBIMOJIHEHUS (PU3NUECKOTO
UCCIIEIOBaHMSI WIIM MTPOEKTa) HA OCHOBE HOBBIX 00CTOSITENHCTB, M3MEHUBILNXCS
CUTYyallul, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

® OLICHHMBATb COOTBETCTBUC PE3YyJIbTaTa LUCIINU U YCIIOBUAM;

e CTaBHUTh ce0s Ha MECTO ApYyroro 4€JI0BCKa B XO0A€ CIIopa WK JUCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBbBI, HAMCPCHHA U JIOTUKY APYyroro,

® [IPU3HABATH CBOE MPABO HA OUIMOKY MPH PelICHUH (PU3NYECKHX 3a/1a4 UM B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00y4enus B 7 Kjacce rpeIMETHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YYAIOIINUXCSI YMEHU:

® HCIIOJIB30BAaTh IIOHATHSA. (1)PI3I/I‘-IeCKI/Ie N XUMHWYECKHEC SABJICHU, Ha6J'II-O)IeHI/Ie,
SKCIICPUMECHT, MOACJIb, TUIIOTE3a, CIMHHUIIbI (bI/ISI/I‘-IeCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,



arperaTHbIC COCTOSTHUS BellecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE
IBUXKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUS,
paBHOAEWCTBYIOMIAs cuia, Aedopmarius (yrnpyras, IIacTHIecKas ), HeBECOMOCTb,
COOOMIArOIIUECS COCYIBI,

paznuyath siBieHus (Iuddy3us, TEII0BOe IBMKEHNE YAaCTUIL BEIIECTBA, PABHOMEPHOE
JBUKECHHE, HEPAaBHOMEPHOE IBUKEHUE, NHEPLUS, B3aUMOJICHCTBUE TEJI, PABHOBECHE
TBEPABIX TEJ C 3aKPEITIEHHON OCBIO BPAILLIEHHUS, IIepeaada JaBiIeHUs TBEPIIMU
TEeJIaMU, KHUJIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JaBlieHUE, TUIaBaHUE TeJI, IPEBPALICHUS
MEXAHUYECKOM HEPIUN) 10 ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PHU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHPE, B
TOM 4Hcie (PU3NYECKHE SBJICHUS B IPUPOE: IPUMEPHI JBHXKEHUS C PA3INYHBIMH
CKOPOCTSIMH B ’KMBOH M HE)KUBOU NPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHMKE, BIIMSIHNUE aTMOC(EPHOTrO JaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO,
pbIYary B TeJie YEI0BEKa, IPU 3TOM EPEBOIUTH MPAKTHUECKYIO 33/auy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh N3YUYCHHBIC CBOMCTBA TE M (PH3UUECKUEC SBIICHUS, UCTIONB3YS (PU3NUICCKUE
BEJIMYHMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSISI
CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CHJIa TPSHHUS, IaBJICHHUE
(TBEpIOTO TeEINa, JKUAKOCTH, T'a3a), BRITAIKMBAOIIAS CHJIa, MEXaHHUECKas padboTa,
MOITHOCTb, TJICYO CHJIbI, MOMEHT CHJIbI, KOO PHUIIMEHT MOJIE3HOTO JCHCTBUS
MEXaHU3MOB, KHHETHUYECKAs ¥ IOTECHIIMATIbHAS YHEPTHUs ), IPH OTMIMCAHUH MTPABUIHHO
TPaKTOBaTh (PU3MUYECKHI CMBICI UCTIONB3YEMbIX BEJIUYNH, UX 0003HAUYCHUS U €JIUHUIIBI
(U3NUECKUX BEITMYNH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3HUYCCKYIO
BEJIMUMHY C APYTUMU BETUYMHAMU, CTPOUTH IPapUKN H3y4YEHHBIX 3aBUCUMOCTEN
(GUBUYECKUX BEIUYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YS
MpaBHIIa CIOKEHUSI CUJI (BIIOJIb OTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon
Apxumesa, MpaBUJIO paBHOBECHS phiuara (010Ka), «30710TO€ IPABUIIO» MEXaHUKH,
3aKOH COXpaHCHUA MeXaHH4YeCKOU OHEPTHHU, NP 3TOM JaBaThb CIIOBECHYIO
(GbopMyITUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

O00BACHATH (PU3UYECKHUE SBICHHUSI, TPOLIECCHI U CBOMCTBA TEN, B TOM YUCIIE U B
KOHTEKCTE CUTYaIlUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh MIPUIHMHHO-
-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHUE U3 |—2 JIOTHYECKUX IIaroB ¢ OMOPOM Ha
1-2 u3ydeHHbIX CBOMCTBa (PU3NUECKUX SBIEHUH, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a7jaui B 1—2 1elcTBUS, UCTIOIb3Ysl 3aKOHBI U (GOPMYIIbI,
CBSI3bIBAIOIME (PU3NUECKUE BETMUNHBL: HA OCHOBE aHaJIM3a yCIOBHS 33aa4n
3aMKChIBaTh KPATKOE YCIOBHE, MOJICTABIATh PU3NUYECKHE BETUYUHBI B OPMYJIIBI U
MIPOBOAMTDH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETMUHHBI,

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOXHO PEIINUTh MPU MOMOIIN (PU3NIECKUX
METO/IOB, B OIIMCAaHUH UCCIEA0BAHUS BBIACIATH IPOBEPSAEMOE IIPEANIOIO0KEHNE



(runotesy), pa3auyaTh U UHTEPIIPETUPOBATH MOTYUYECHHBIN pe3ynbTaT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yibTaTaM;

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NUECKUX SBICHUM UITN (PU3NYECKUX CBOMCTB
Ten: GOpMYITHUPOBATEH MPOBEPSICMbIE TIPEIION0KEHHUS, COOUPATh YCTAHOBKY H3
MPEeJI0KEHHOT0 000PYA0BaHNUS, 3alIMChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBODL;

BBITOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CUITBI U
TEMIIEPATYPHI C UCIIOJI30BAHUEM aHAJIOTOBBIX U MU(PPOBLIX TPUOOPOB, 3AMUCHIBATH
MOKa3aHusi IpUOOPOB C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

IPOBOJUTH UCCIICOBAHIE 3aBUCUMOCTH OAHOM (PU3HUECKON BEIUYHHBI OT JPYToi ¢
UCII0JIb30BaHUEM NPSAMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBMKYILIETOCS
TeJa OT BPEMEHHU JIBUKECHHUS TeJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla, KayecTBa
00pabOTKM OBEPXHOCTEH Te U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IJIOLIa 1
CONPUKOCHOBEHUS TEJ, CUIIBI YIPYTOCTH OT YJUIMHEHHUS NIPYKUHBI, BBITAIIKUBAIOIIECH
CHIIBI OT 00BEMA OTPYKEHHON YaCTH TeJa U OT IIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Jia, OT MIYOMHbI, HA KOTOPYIO MOIPY>KEHO TEJI0,
YCIIOBUH IJIaBaHUS TEJ, yCIOBUI paBHOBECHS pbluara U 0JIOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUU y4eOHOTO UCCIIe0BaHMsI, COOMPATh YCTAHOBKY U BBIIOJIHSATD
U3MEpEHUs, ciaelys NPeJI0)KEeHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl HOJYYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUJE NPEJIOKEHHBIX TaOIHI] U TpapUKOB,
JlenaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHHUS;

MMPOBOANTH KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH (HJ'IOTHOCTB BCIICCTBA
KNIKOCTH U TBépI{OFO T€Jla, CUJIa TPCHUS CKOJIBXKXCHUA, 1aBJICHUEC BO31yXa,
BhITAJIKHMBAKOIIasa Cujia, ﬂeﬁCTBYIOH_IaH Ha HOFPY)KéHHOC B XKHJAKOCTB TCJIO,
KO3(1)(1)I/II_[I/ICHT MOJIE3HOT'O AECUCTBHUS MPOCTHIX MeXaHI/ISMOB), CJICays Hpe)lJ'IO)I(eHHOI\/’I
HHCTPYKIUU: IIPHU BBIITIOJIHCHUN I/I3MepeHI/II71 C06I/IpaTB IKCIICPUMCHTAJIbHYIO YCTaHOBKY
W BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYHHBI,

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH pU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHKEM;

YKa3bIBaTh MPUHIHUIIBI IEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, pblyar, MOBUKHBIA U
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM Ha X ONMUCAHUs (B TOM YHCIIE: MOAUIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THIPaBIMYECKUN IIpecc, MAaHOMETP, BHICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTIONb3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUN U HEOOXOAUMBbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

HPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
WCITOJTh30BaHUS (PU3NYECKUX 3HAHUH B TTIOBCEAHEBHOM XU3HU TSl O0eCTIeUeHUS
0€30MacHOCTH NP 00paleHNH ¢ MTPUOOpaMu U TEXHUUYECKHUMH YCTPOICTBaMH,
COXpaHEHHsI 3I0POBbsSI U COOITIOJICHNST HOPM SKOJIOTHIECKOTO ITOBEICHUS B
OKpYXKarollleH cpese;



OCYILECTBIIATH 0TOOpP UCTOYHUKOB HHPOpMAIK B IHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3al[POCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HH(DOPMALINIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIOJIb30BaTh NPU BHIMOJIHEHUH YU€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
buznyecKoro cogepxkaHus, ClipaBOYHbIe MaTepUabl, pecypchl cetu MuTepHer,
BJIa/IETh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUH U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpMAIUN (PU3NIECKOTO COAEPKAHMSI, B TOM YUCIIE MyOIUYHO J1eaTh
KpaTKHe COOOIIEHUs O pe3yabTaTaxX MPOEKTOB WIH y4eOHBIX HCCIEA0BaHUMN, IPU ITOM
rPaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH,
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIpX BBIITOJIHCHHUHU y‘Ie6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/II‘/'I pacpeacisiTb 00513aHHOCTH B
Tpynie B COOTBETCTBHUU C IOCTABJICHHBIMU 3aa4aMH, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
I[GI\/JICTBI/If/'I, aJICKBATHO OLICHHUBATHh COOCTBEHHBII BKJIaad B ACATCIIBHOCTD I'PYIIIIbI,
BBICTPAaNBATb KOMMYHHUKAaTUBHOC BSaHMOHCﬁCTBHC, YUYUTBIBASI MHCHUC OKPYKAIOIIUX.

K xonmy o0yuenus B 8 ki1acce nmpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

HCITIOJIB30BATh IIOHATHUA. MacCa U pasMepH MOJICKy.]I, TCIIJIOBOC IBUXKCHUEC aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTALTMUECKUE U aMOP(]HBIE Tea,
HACHIIIICHHBINA ¥ HEHACHIIIEHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPECHHSS
SHEPTUs, TEIUIOBOM JBUTATEIh, SJIEMEHTAPHBIN JICKTPHUUYCCKHI 3apsijl, SIEKTPUICCKOE
TI0JI€, TPOBOTHUKY U JMAJIICKTPUKH, TOCTOSIHHBIHN AJIEKTPHUUECKUI TOK, MATHUTHOE
ToJIe;

pas3nnyath sBJICHUs (TEIUIOBOE PACIIMPEHUE U CKaTHe, Terulonepeaaya, TemioBoe
paBHOBECHE, CMAYUBAHKE, KAIIUJUIAPHBIC SIBJICHUS, UCIIAPEHHUE, KOHICHCALIMS,
IUIaBJIeHHE, KpUCTAJUIM3alus (OTBEpeBaHue), KUIIEHHE, Teryionepeaaya
(TerIonpOBOHOCTD, KOHBEKIIHS, U3TYUE€HHUE), HIEKTPU3ALIUsS Tell, B3aUMOICHCTBHE
3aps10B, JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBUE
MarHuTOB, I€UCTBUE MATHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIINS) IO OIMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YUEHHBIX (DU3MUYECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B
TOM YHCIIe (PU3NYECKUE SIBJIICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHKEHHUE U
KaMUISIPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI B Mpupoie, n3nydenrne ColHia,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SABJICHHS B aTMOC(]eEpe, ITEKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJjie 3eMJId, Aped MOI0COB, POJIb MATHUTHOTO TIOJIS JJIS )KU3HU Ha
3emute, TOJSIPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUIECKYIO 3a/1a4y B YUEOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,



OTMCHIBATh U3yUCHHBIE CBOMCTBA Te U (PU3UUYECKHE SBICHUSA, UCTIONb3Ys (pU3HMUEcKue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHsIS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yIebHas
TEIJIOEMKOCTD BEILIECTBA, yAEIbHas TEIIOTA IUIABJICHUs, YAEIbHAs TEIIOTa
napooOpa3zoBaHus, yAelbHas TEIUIOTa CrOPaHUs TOIIMBA, KOA(PGUIMEHT M10JIE3HOTO
JEUCTBUS TEILUIOBOW MAIIMHbI, OTHOCUTENIbHAS BIAXXHOCTh BO3yXa, dJICKTPHYECKUN
3apsl, CUJIa TOKA, dJICKTPUYECKOE HAMNPSIKEHHUE, COIIPOTUBIICHUE ITIPOBOJIHMKA,
yJIelIbHOE CONPOTUBIIEHUE BELECTBA, paO0Ta U MOLIHOCTb IEKTPHUUECKOro TOKa), IPU
ONKCAaHUM IIPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICIT UCIIOJIb3YEMbIX BEIUYHH,
0003HaueHMSI U €AMHULIBI (PU3MUECKUX BEIMUYHMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLIME
JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BEIMYMHAME, CTPOUTDH I'paduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIIMYMH;

XapakTepu3oBaTh CBOMCTBA Tell, (pU3nUecKue ABICHUS U MPOLECCHI, UCIIOIb3YsI
OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO--KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA,
IPUHLIMII CYNIEPIO3UIINU 1T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsza, 3akoH OMa Juis ydacTKa Leny, 3akoH J[xoynsa—JIeHna, 3akoH coxpaHeHus
SHEPTUH, IIPH STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NUECKHE TIPOLIECCHI M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalui IPAKTUKO-OPUEHTUPOBAHHOIO XapaAKTEPA: BBISBIIITh
NPUYHHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH O0BACHEHHE U3 1—2 JOrMYECKHX IIaroB C
OTopoii Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUHN, PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3aa4l B 2—3 1€WCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYJIbI,
CBSI3bIBAIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33aa9n
3aMMCchIBaTh KPaTKOE YCIOBUE, BBISBIATh HEIOCTATOK JaHHBIX JJISl pELIEHU 3a/1auH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleHus], TPOBOIUTH Pacu€Thl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh ITPHU MOMOIIY PUZNYECKUX
METO/I0B, UCIIO/b3Ys ONMCAHUE UCCIIEIOBAHNUs, BBIIEIIATH IIPOBEPIEMOE
IIPEATNOIIOKEHNUE, OLIEHUBATD IIPABUIIBHOCTD MOPsIKa IIPOBEICHUS UCCIENOBaHUA,
JienaTh BBIBOJIBL;

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3UIECKUX SBICHUHN MU (PU3NIECKUX CBONCTB
Ten (KanuJUISIpHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bheéMma,
TEMIIepaTypbl, CKOPOCTHU MPOLIECCA OCTHIBAHUS U HArPEBaHUs IPU U3IYyUYEHUHU OT IBETA
U3ITy4aromiei (MoTrIoaroIiei) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT
TEMIIepaTyphl )KUIKOCTH U IJIOIIAIA €€ TOBEPXHOCTH, SJIEKTpU3ALUs TEN U
B3aUMO/ICCTBUE AIIEKTPUUECKHUX 3apsi/I0B, B3aUMO/ICCTBUE TTOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3alisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, I€UCTBUSI MArHUTHOTO MOJIS
Ha IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOIBUTATENS
MOCTOSTHHOTO TOKa): JOPMYJIUPOBATH MTPOBEPSIEMBIE MTPETIONI0KEHUS, COOUpATh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, OTTUCHIBATH XOJ OIBITA 1
(dbopMyITHUpOBaTh BHIBOJIBI;



BBITIOJIHATL IMMPAMBIC U3MCPCHUSA TCMIICPATYPhI, OTHOCHUTEIBHOMN BIAXXHOCTH BO3yXa,
CHJIBI TOKA, HANIPSDKEHMS C UCTIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U TaTYHKOB
(u3MYEeCKUX BEJIMYHMH, CPABHUBATDH PE3YIbTAaThl H3MEPEHUH C YUETOM 3a1laHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTHU OJTHOM (PU3NUECKON BEJIMUUHBI OT JIPYTOl C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCMOCTh COIIPOTHUBIICHUS MPOBOIHUKA OT
€ro JUTMHBI, TUIONIA/IA OMIEPEUHOr0 CEUEHUS U YACIbHOTO COMTPOTUBIICHHS BEIIECTBA
MIPOBOJHMKA, CUJIBI TOKA, UYLIETO Yepe3 IPOBOJAHUK, OT HAMPSKEHUs Ha TPOBOIHHUKE,
MCCJIETOBaHKE MOCIIEIOBATEILHOTO U MapalIeIbHOTO COEAMHEHUI TPOBOJHUKOB):
IUIAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CeYs
MPeJI0KEHHOMY IIaHy, (PUKCHUPOBATh PE3YJIbTAThl MOJIYYEHHOMN 3aBUCUMOCTH B BUJIE
TabNIuI ¥ rpaduKoB, AeJaTh BHIBOJBI 10 PE3yIbTaTaM UCCIIEeI0OBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUUH (yIesbHas TeMI0EMKOCTh
BEILIECTBA, CONPOTUBIICHNE IPOBOAHMKA, PA0OTa U MOLIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYNHBI,

coOiroaaTh NnpaBuiia TEXHUKU 0€30I1aCHOCTU U padoTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

XapaKTeprU30BaTh MPUHIUIIBI ACUCTBUS H3YYCHHBIX IIPHOOPOB M TEXHUIECKUX
YCTPOMCTB € ONMOPOM Ha MX ONMCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS JJOMOB,
TUTPOMETP, [1apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK JIEKTPUUECKON
SHEPIruH, FIEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATEIBHBIE JIEKTPOIIPUOOPHI
(mpuMepBbl), ANEKTPUUYECKUE PEJOXPAHUTEIH, JEKTPOMArHUT, JIEKTPOJBUTATEh
MIOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUN U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI 1O
CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, PEOCTAaT), COCTABIISTh
CXEMBI DJIEKTPUYECKUX LENEHN C MOCIEA0BATEIbHBIM U MTapalIeIbHBIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIENel;

IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIHIO O TPUMEPaX) IPAKTHUECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU 7151 00ecreueHus
0€30I1acCHOCTH IIpU OOpALeHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH,
COXpPaHEHHMs 3I0pOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTHYECKOT 0 MOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIIATH MOUCK MH(OpMAIK (PU3nYecKoro coaepkanus B IHTepHeTe, Ha
OCHOBE UMEIOLIUXCS 3HAHUU U ITYyTEM CPABHEHUS JOIOIHUTEIBHBIX HCTOYUHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpAs SIBIISIETCS IPOTUBOPEUNBOM UM MOKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJIHEHUH YU€OHBIX 3aJaHUH HAyYHO--TIOMYJIAPHYIO JIUTEPATYPY
($u3uUecKoro coxepkaHus, CIpaBOUYHbIe MaTepHabl, pecypchbl ceTi MHTepHeT,



BJIa/IeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUHU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEHUs, 0000111as1
UH(OPMALINIO U3 HECKOIBKUX UCTOUHUKOB (PU3HMUECKOTO COJICPKAHUSA, B TOM YUCIIE
yOJIMYHO NMPEACTABIAT PE3YIbTaThl IPOEKTHOM MM UCCIIEI0BATEIbCKON
JIeATEIbHOCTH, IIPYA 3TOM I'PaMOTHO HCIIOIb30BATh U3yYEHHBIN IOHATUIMHBINA arapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE IIPE3CHTAL[EH;

IIPY BBIIOJIHEHUH y4EOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3NYECKHX MPOLIECCOB
pacrpenensaTs 0053aHHOCTH B TPYIIIE B COOTBETCTBHHU C IIOCTABJICHHBIMH 33JauaMH,
CJIEUTH 3a BBINOJIHEHUEM IUIaHA JEMCTBUIM U KOPPEKTUPOBATH €0, aJIeKBaTHO
OLICHUBATHh COOCTBEHHBII BKJIAJ B JICSITEILHOCTD TPYIIIbI, BEICTPAUBATH
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, TPOSBIISiA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koH1y 00ydeHus B 9 Kkj1acce npeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

HCIIOJB30BaTh INIOHATHA: CUCTCMA OTC‘{éTa, MaTcpHalibHasa TOYKa, TPACKTOPH,
OTHOCUTCIBHOCTb MCXaHHNYCCKOI'O ABUXKCHUAI, z[e(bopMauI/m (ynpyraﬂ, HJ'IaCTI/I‘IeCKaH),
TPEHUC, HICHTPOCTPEMHUTECIIBHOC YCKOPCHNE, HCBECCOMOCTb U NEPCTPY3KH, HCHTP
TAXKECTH, a0COJIIOTHO TBépI{OG TCJI0, OCHTP TAXKCCTHU TBépI[Ol"O TCJIa, paBHOBCCHUC,
MeXaHUYECKHE KOJIEOaHHus U BOJIHBI, 3BYK, I/IH(I)paSBy'K U YJIbTPA3BYK,
QJICKTPOMAaruruTHLIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6HH30pyKOCTB n
AAJIbHO30PKOCTD, CIICKTPBI UCITYCKAHUA U NOTJIOICHUA, am)(ba-, OeTa- ¥ ramMMa-
H3JITYyUCHUS, U30TOIIbI, AACpHAs SHCPICTHKA,

pas3nnyath sBJICHUS (paBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHNE,
PaBHOYCKOPEHHOE MPSIMOJINHEIHOE JIBUXKEHNE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBW)KEHUE 110 OKPYKHOCTH, B3aUMO/JICHCTBHE TEJl, PEAKTUBHOE JIBM)KECHUE,
KoJIeOaTeNbHOE IBUKEHUE (3aTyXaloIlUe U BBIHYK/ICHHbIE KOJIe0aHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKa, IPAMOJIMHEITHOE paclpoCTpaHEHHE,
OTpa’K€HHE U MPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro CBeTa B CIEKTP M CIOKEHUE CIIEKTPAIILHBIX IIBETOB, AUCIIEPCHUS CBETA,
€CTEeCTBEHHAS PaIUOAKTHBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTpa H3ITyUCHHS)
10 OTIMCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHPYIOIIIX
JaHHOE (pr3HYecKoe SIBICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hcie (PrU3NUYEecKHe SBICHUS B IPUPOE: IPUIUBBI U OTIUBBI, IBUKEHUE TJIAaHET
ConHeuHOM cucTeMbl, pEaKTUBHOE ABM)KEHUE )KMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO0, LIBETA TEJI,
ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHUECKOe ACHCTBUE BUIUMOTO,
yABTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIy4eHHil, €CTEeCTBEHHBIN paJiiOaKTUBHBIHI
¢boH, KOCMUYECKHE JIyuH, paliOAKTUBHOE U3TydeHHUE TPUPOJIHBIX MUHEPAJIOB,
JieiicTBUE paJIMOaKTUBHBIX M3TYYEHUH Ha OPraHU3M YeJIOBEeKa), IPU ITOM MEePEBOAUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bu3NYECKUX SIBICHUM;



OTKCHIBATh U3yYCHHBIE CBOMCTBA TN U (PU3MUYECKUE SABJICHUS, UCTIONb3YS (PH3NUECKUe
BEJIMUMHBI (CPEIHsS U MTHOBEHHAs! CKOPOCTh TeJla PU HEPaBHOMEPHOM JIBHKEHUH,
YCKOPEHHE, IEpEMELLEHNE, TyTh, YIJIOBas CKOPOCTh, CUJIA TPEHUS, CUjla YIPYTOCTH,
CHUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUs, BEC TeJa, UMITYJIbC Tella, HMITYJIbC
CHWJIBI, MEXaHU4ecKasi paboTa U MOIIHOCTh, IOTEHIHANIbHASL SHEPTHS Tella, MOIHATOrO
HaJl IOBEPXHOCTBIO 36MJIM, TIOTEHIIMAIbHAS SHEPIUS CKATOM NPYKUHBI, KHHETUYECKast
SHEprus, MOoJHasi MeXaHU4ecKas SHEPrusl, Iepuo/l U 4acToTa KojeOaHui, 1IuHa
BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTelb IPEIOMIICHHUS
Cpelibl), MPU OMKMCAHUU MPABUILHO TPAKTOBATh PUIUUECKHUI CMBICI UCTIOTIB3YEMBIX
BEJIMYHMH, 0003HAYCHHS U €TUHUIIBI (PH3UUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTHMHU BEIUYHMHAMU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIMYMH;

XapaKTEpHU30BaTh CBOMCTBa TECII, (1)I/ISI/I‘I€CKI/IC SABJICHUS U NIPOUCCCHI, UCITOJIB3Yys 3aKOH
COXpPAaHCHUSA SHCPIrur, 3aKOH BCCMUPHOT'O TANOTCHHUA, IPUHIMII CYIICPIIO3UIINU CHUJI,
IMPUHIMIT OTHOCHUTCIBHOCTH Fam/me;{, 3aKOHBbI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCA,
3aKOHBI OTPAKCHUA U ITPCIIOMIICHUA CBCTA, 3aKOHBI COXPaHCHHA 3apsaJ0BOro 1
MacCCOBOI'0 YUCCII IPU AACPHBIX PCAKIUAX, [TPU 3TOM AaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA 1 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC,

OOBSICHATH (PU3NUECKHE TIPOLIECCHI 1 CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYalui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISTh IPUYMHHO--
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX I11aroB ¢ OIOPOM Ha 2—
3 U3y4EHHBIX CBOMCTBA (PU3UYECKUX SABICHHUN, PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemarh pacyéTHbIe 3aJa4u (ONMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIOIb3Ys
3aKOHBI M OPMYJIbI, CBA3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3aJ]a4 3alIUChIBaTh KPATKOE YCIOBHE, BBIABIIATH HEOCTAIOIINE WIIH
U30BITOYHBIE TAHHBIE, BEIOMPATH 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE [T PELICHHUS,
IIPOBOAMTD PACUETHI U OLIEHUBATH PEATMCTUYHOCTD ITOJTY4EHHOTO 3HAYCHMUS
(U3UYECKON BEITMYUHBIL;

paciio3HaBaThb HpO6JIeMLI, KOTOPBIC MOKHO PCIIUTH IIPU ITOMOIIH (1)I/ISI/II-ICCKI/IX
METOHOB, UCITIOJIb3YA OITMCAHNUEC UCCIICAOBAHU A, BBIACIIATE ITPOBEPACMOC
MMPEAIIOJIOKCHUEC, OUCHUBATD IMTPAaBUJIBHOCTD IMOPSAJAKA MPOBCACHUA UCCIICIOBAHUA,
ACJIaTh BBIBOABI, MHTCPIIPETUPOBATE PE3YIbTATHI Hﬂ6J’IIOI[GHI/II>i " OIIBITOB,

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB
Ten (M3y4eHHEe BTOPOro 3akoHa HbproTOHA, 3aKOHA COXpaHEHUs DHEPTHH, 3aBUCUMOCTh
nepuojia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl rpy3a u *KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJIeOaHU, MPSAMOIMHEHHOE PaCIpOCTpaHEHUE
CBETa, pasJioxKeHHue OeJI0ro CBeTa B CIEKTpP, U3yUeHUE CBOHCTB N300pakeHU B
TUIOCKOM 3€pKaJie ¥ CBOMCTB N300pakeHHs ITpeIMeTa B coOMparole JINH3e,
HaOJII0/IEHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHs): CAMOCTOSTEIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HabOpa 000pyA0BaHMS, OIMUCHIBATH X0 ONBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;



MIPOBOAMTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHHIA, OTIPECIIsis CPeIHEe
3HAYCHUE U3MEPSEMON BEIMYUHBI ((POKYCHOE pACCTOSTHIE COOUPAIOICH JIMH3HI),
000CHOBBIBaThH BBIOOP CrIoco0a u3mMepeHus (I3MEPUTEIHLHOTO MTPUOOPa);

MIPOBOAMTD HUCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BETMYHMH C UCTIOIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTHU OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepro/ia KoyiebaH!il MaTeMaTH4eCKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJjia OTPa)KEHUS CBETa OT yIJla NaJeHus U
yria npejoMJIeHHs OT yIila MaJIeHus): IUIAaHUPOBATh UCCIIEIOBAHKE, CAMOCTOSTEIILHO
coOuparh yCTaHOBKY, GUKCUPOBATh PE3yJIbTAThI MTOJIYY€HHOMN 3aBUCUMOCTHU
dbusznyecKuX BeIMYUH B BUJIE TaOIUI] U rpauKOB, JeNIaTh BBIBOBI 10 pe3yibTaTaM
UCCIIEJIOBAHMSI;

MPOBOAUTH KOCBEHHBIE U3MEpPEHUsT GU3NUECKUX BETUUHH (CPETHSSI CKOPOCTh U
YCKOPEHHE TeJia IPU paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOIHOTO MaJICHNUS,
KECTKOCTD MPYXKUHBI, KOYPPUITUCHT TPCHHSI CKOJBKCHHS, MEXaHWUYECKast padoTa u
MOIIIHOCTb, YaCTOTAa U MEPUO/I KOJICOaHUN MAaTEMATUYECKOTO U MPY>KUHHOTO
MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOIIEH JIMH3bI, PaIHOAKTUBHBIN (OH):
MJIAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJHATD
M3MEPEHUS, CIIENYS MPEITI0KEHHON NHCTPYKIIMHU, BBIYUCIIATh 3HAYCHUE BEJTUYUHBI U
AHAJIU3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHU;

coOnroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU U padoTe ¢ 1ab0paTOPHBIM
000pyIOBaHUEM;

pa3quaTL OCHOBHBIC HpI/ISHaKI/I I/I3yq€HHI)IX CI)I/IBI/ILIGCKI/IX MOI[GJIef/'Il MaTepHaanaﬂ
TOYKa, a0COIIOTHO TBEPAOE TEJIO0, TOUCUHBIN UCTOYHUK CBETA, JIyd, TOHKAas JINH3A,
IJIAHETapHAs MOJENb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTO $/1pa;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOM HAa MX ONMHUCAaHUs (B TOM YHCIIE: CIIUIOMETP, TaTYMKHU MOJIO0KEHUS,
pPacCTOSIHUA U YCKOPEHMsI, paKkeTa, 3X0JI0T, OUKH, IEPUCKOII, oToanmnapar, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, TI03UMETp, KaMepa Bunbcona), ucrosnb3yst 3HaHUS O
CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMbI U CXEMATUYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
U3MEPUTENTBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHUH Y4EOHO--
NPaKTUYECKHX 3aJ/1a4, ONITUYECKUE CXEMBI ISl TIOCTPOCHHUS N300PKEHHI B TNIOCKOM
3epKajie U COOMparoIei JINH3E;

MPUBOUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX ) MPAKTHUECKOTO
UCTIONIb30BaHUs (PU3MUYECKUX 3HAHUN B TOBCEAHEBHOMW KU3HU JIJIs1 O0ECTICUeHUs
0e30MacHOCTH MPH O0paIeHUH ¢ TPHUOOPaMU U TEXHUYECKHUMH YCTPOHCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO TMTOBEJICHUS B
OKpYKarolleu cpee;

OCYHICCTBJIATH TOUCK I/IH(I)OpMaI_II/II/I (bI/I3I/ILICCKOFO COACPIKAHUS B I/IHTepHeTC,
CaMOCTOATCIIbHO (I)OpMyJ'II/IpySI IMOMCKOBBIN 3a1poC, HAXOAUTh IIYTH ONPCACICHUA



JIOCTOBEPHOCTH MOJTY4eHHOIN HHGOpMAIMU Ha OCHOBE UMEIOIUXCS 3HAaHUH U
JOTIOTHUTETIbHBIX HCTOYHHUKOB;

MCIOJIb30BATh MPU BHIMOJIHEHUH YU€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nUecKoro conepkaHus, CpaBOYHbIC MaTepHalbl, peCcypchl ceTi HTepHeT,
BJIAJICTh MPHUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, TPeoOpa3oBaHus HH(OpMAIH U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMAIUU
U3 HECKOJBKUX UCTOUHUKOB (PU3MUECKOTO COJCPKAHMUS, ITYOJTHMUHO MTPEICTABIAT
pe3ynbTaThl IPOCKTHON WIM HCCIIEN0BATEIILCKOMN AESTEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCTIOJIb30BaTh M3Y4YCHHBIH MOHATUIHBIN anmapaT U3y4aeMoro pasjaena GU3uKa u
COIIPOBOKIATh BHICTYIJICHHE NIPE3CHTAIMEN C yU€TOM 0COOEHHOCTEH ayTUuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE OobopynoBanne
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie) «Touxn
n/n  mporpamMMbl Beero Konrposbubie IIpakTH4eckHe ofpasoBaTebHbIe pocTax
padoThI padoThI pecypesI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubmuoreka [JOK
1.1 ®usmka - nayka o npHpoae 2 https://m.edsoo.ru/7f416194
[udposas
nabopaTopus
bubmuoreka [JOK
12  ®usuyeckue BETUYUHBI 2 1 hitps://m.edsoo.ru/7f416194 Releon ¢
JATINKOM
TeMIIepaTypbl
13 EcTecTBEeHHOHAy4YHBIN METO/ 5 1 bubnuorexa [JOK
' TIO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubmuorexa [JOK
2.1 Crpoenne semectsa 1 https://m.edsoo.ru/7f416194
JBr>KeHre U B3aMMOICIICTBHE 5 1 bubmuorexa [JOK

JacTul BEIICCTBA

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



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

2.3

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

bubmuoreka [JOK
https://m.edso0.ru/7f416194

Hroro no pazneny

5

Pa3nen 3. /IBu:xeHne ¥ B3auMojieiicTBUE TeJl

bu6mmoreka [JOK

3.1 Mexamieckoe gsmxenne 3 https://m.edso00.ru/7f416194
bubmuoreka [JOK

3.2 Muepuws, Macca, IIOTHOCTE 4 https://m.edso0.ru/7f416194
bubmuoreka [JOK

3.3 | Cuna. Bt cun 14 https://m.edso00.ru/7f416194

Utoro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

4.1

4.2

4.3

[asnenue. Ilepenaua naBnenus
TBEPABIMH TEJIAMU, KUIKOCTIMU U
razamu

JlaBiaeHue KuJIKOCTH

ATMmochepHoe TaBiieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

[udpoas
nabopaTopus

Releon ¢
JTATYUKOM
JABJICHUSA

[udposas
nabopaTopus

Releon ¢
JAaTYUKOM



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

aTMochepHOro

JTABJICHUS
44 JlelicTBUE )KUJIKOCTH U ra3a HA 7 3 bubnmoreka [JOK
' HOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194

Hroro no pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bubmuoreka [JOK

>.1 | Pabora i Moutsocts 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK

52 llpocTeie MexaHmsMEI > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK

53 Mexanuteckas sneprus 4 1 https://m.edsoo.ru/7f416194

Hroro no paszneny 12

PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOT'PAMME



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

8 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE OobopynoBanue
Ne HaumeHnoBaHue pa3aesioB U TeM (uu¢posbie) «Touxku pocra»
n/n IporpamMMbl Beero Konrposbneie IIpakTuueckne ofpasopareibHbie
padoThbI padoTbI pecypesl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrtpoeHue u CBOICTBA BEIECTBA 7 bubmmorexa [IOK
' P - https://m.edsoo.ru/7f4181ce
Hudposas
nabopaTopus
bubmuoreka [JOK
1.2 T 21 1
CTIOBBIE MPOLIECCH > https://m.edsoo.ru/7f4181ce Releon ¢

JATYUKOM
TeMIIepaTypbl

Wroro mo paszneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

2.1 ?:: R TeT 1 X 7 1 1 Bubmotexa LIOK

' P N https://m.edsoo.ru/7f4181ce
B3auMo/ieiicTBHE
Hudposas
naboparopust
bubmoreka [IOK Releon ¢
2.2 IT i i 20 1 7
OCTOAHHEIH STCKTPHACCKHI TOK https://m.edsoo.ru/7f4181ce = mar4ukom TOKa

U TaTYUKOM
HaATNPSDKEHUS



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

[udposas

naGopaTopus
bubmmorexa [JOK Releon ¢
2.3 MarnuTHeLe ABICHUA 6 L5 https://m.edsoo.ru/7f4181ce pmarymkom TOKa
A MarHATHOTO
I1OJIS
bubmuoreka [JOK
24 DICKTPOMATHHTHAS MY KIIHS 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHBbIE OobopynoBanue
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) «Touku pocra»
n/n OporpamMmel Beero KonrpoubHbie IlpakTuieckue ogpasoBaresbHbIe
padoThbI padoTbI pecypesI
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHnyeckoe ABUKEHUE U CIIOCOOBI 10 1 bubmmoreka [JOK Hudposas
' €ro OIHMCaHUs https://m.edsoo.ru/7f41a4a6 nadoparopus Releon
5 oK C IaTYNKOM
N bubmmoteka 1]
_ YCKOpEHUs
12 Baammoeiicreme Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3AKOHEI COXPAHCHHA 10 1 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
Hudposas
bubmuorexa [IOK naboparopus Releon
21 Mexamieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6 c gatuukom
YCKOpEHUSs
bu6mmorexa [IOK
2.2 Mexanuyeckue BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro mo pazneny 15



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

Pasznen 3. 3J10KTPOM3FHI/ITHO€ moJi€e U 3JICKTPOMAriuTHbIC BOJIHBI

Hudposas
DNEeKTPOMarHuTHOE OJIe U bubmmorexa [IOK nabopartopust Releon
3.1 6
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6 ¢ narunkom
MAardUTHOTO I1OJISI
Htoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
4.1 3aKOHBI PaCIIPOCTPAHEHHU CBETA 6 bubmorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznosxxenue 6enoro cBera B CIIEKTP 3 1 https://m.edsoo.ru/7fAlada6
Hroro no pasneny 15
Pa3znen 5. KBanToBble IBJIeHUA
51 Hcnyckanue u norjaounieHue cBera 4 bubnnorexa [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpoenue aTomHOro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 #lnepubie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17



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

Paznen 6. [loBTopuTeibH0-06001aI0IIMI MOAY/Ib

[ToBTrOpenue u o6o0IIEHNE

bubmuoreka [JOK
6.1 conepwanns iypea pusmin 32 7-9 J 2 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazueny 9
OBHIEE KOJIMYECTBO YACOB I10 102 o5

I[TPOTPAMME



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

