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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE IOJOKEHUN U TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yuéToM deaepanbHoi padouel IporpaMMbl BOCIUTaHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Duzukay.

Conepxanue mporpaMMmbl 1o (U3MKE HampapieHO Ha (HOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYaIOIIMXCA M OPraHU3aLUI0 H3YyYEHHS
Gu3NKN Ha JMEeATeILHOCTHOW OCHOBE. B mporpamme mo ¢u3uMKe YyIUTHIBAIOTCS
BO3MOXHOCTH yueOHOTo npeamera B peanusanuu tpedboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEAMETHBIM pe3yJibTaTaM OOydYeHHUs, a
TaK)X€ MEXKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma 10 (U3UKE YCTAaHABIMBAET pACIPEACICHHE Y4YEOHOro
MaTepuaia Mo roaaMm oOyuyeHus (MO KiaccaMm), MpeayiaraeT MPUMEPHYIO
MOCJIEI0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIUXCSl.

[Iporpamma no ¢usuke paspaboTaHa C UENbIO OKA3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl 10 Y4eOHOMY TIPEIMETY.

®uzuka SBIAETCI CHUCTEMOOOPA3yIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOJbKY (U3NYECKHe 3aKOHBI JIeKaT B OCHOBE
MPOIECCOB U SBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
dbusndeckoi reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUHYIO KApTUHY MHPA,
penoCcTaBisieT Haubojee siCHble OoOpasllbl MPUMEHEHHsS HAy4YHOTO METOoja
MO3HAHUSA, TO €CTh CIIOC00a MOTYYEHUS JOCTOBEPHBIX 3HAHHUM O MUPE.

OnHa u3 riaaBHBIX 33724 (PU3MYECKOTO0 00pa30BaHUs B CTPYKTYpe OOIIETO
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYUYHOU T'PAMOTHOCTU U
UHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJAJACHHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIIUMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHWBATHh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNS,

e UHTEPOPETUPOBATH JIaHHbIE W  HUCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeNIbCTBA JIsl OJYUYEHHUSI BBIBOJIOB.

Henu w3yuenuss (U3MKM HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHuenuuu npenogaBaHus ydyeOHOro npeamera «Dusnka» B
oOpasoBarenbHbIX opranm3anusax Poccuiickoit denepaiuu, peamu3yrONux



OCHOBHBIE 00I1I€00pa30BaTENbHbIE POrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Konnernn Munucrepcrsa npocsenienus Pocculickoit @eaepannu (IpOTOKOJI OT
3 nekabps 2019 r. Ne [TK48H).

ey uzyyenus: pusvMKu:

npuoOpeTeHuEe HMHTEpeca M CTPEMIICHHS OOydYaroIIUXCsl K HAyYHOMY
W3YYEHUIO MPUPOJIbI, Pa3BUTUE UX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEJCTaBICHUH O HAYYHOM METOJIe TO3HAHUSA U
dbopMHpOBaHHE HCCIEAOBATEILCKOTO OTHOUIECHUSI K OKpPYXKalolUM
SIBJICHUSM;

(opMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK PE3ysbTaTa WU3y4YEHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUEe MPEACTABICHUN O POJIM (PU3UKH I PA3BUTHS APYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TNPEICTABICHUA O BO3MOXKHBIX cdepax  Oynyuiei
po¢heCCUOHATIBHOU JAESTEIbHOCTH, CBS3aHHOM ¢ (PU3UKOM, TOATOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 9TOM HaIlPABJICHUH.

JlocTikeHre 3TUX Ieieil mporpaMMbl o ¢GU3MKe Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

NpUOOpETEeHNUE 3HAHWMA O JUCKPETHOM CTPOCHHHM BEIIECTBAa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

prUOOpETeHNE YMEHUN ONMHUCHIBATH U OOBACHSITH (PU3UUECKHE SIBICHHUS C
MCITOJIb30BAHNEM TTOTYICHHBIX 3HAHHH;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacdETHBIX 3aaad ¢
UCIIOJIb30BaHUEM bu3nUecKux MOJIeTIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHMI HAOIIOAaTh NPHUPOJHBIC SBICHUS W BBITIOJHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTICPUMEHTAILHBIC UCCIICIOBAHUS C
WCITOJTb30BAaHUEM N3MEPHUTEILHBIX PHOOPOB;

OCBOCHHE MPUEMOB pabOoThI ¢ UHPOpMaIen (U3NIECKOro CoAep>KaHus,
BKJTFOYasi HH()OPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSIX (DM3UKHU, aHATU3
U KPUTHUYECKOE OIICHUBAHNE HH(POPMAIIHH;

3HAKOMCTBO cO  cepamu  mnpodeccuoHaabHON  JAESATEIBLHOCTH,
CBS3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTWKEHUAX (HU3UIECKON HAYKH.

Ha uzydenue ¢usnku (6a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoAuTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIENIO), B



8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kimacce — 102 yaca (3 yaca B HeZIeli0).

[Ipensiaraemsliii B mporpamme no (pusuke rnepevyeHb 1ad0paTOpHbBIX paboT U
OTNBITOB HOCUT PEKOMEHJIATENIbHBIM XapakTep, YYUTEIb JeJaeT BbIOOD
MPOBEICHHS J1a0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
O0COOEHHOCTEeW  00ydYaroluxcsi, CIHCKa OKCHEPUMEHTAIbHBIX  3aJaHHM,
npeajaraeMbIX B paMKax OCHOBHOI'O FOCYJAapCTBEHHOTO 3K3aMeHa 1Mo (u3HuKe.

COIEP KXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY/KAOIIEero Mupa.

®usuka — Hayka o0 npupoze. SBienus npupoapl. OU3NUYECKUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre Benu4yuHbL. M3Mepenue ¢usznueckux BennuuH. Ouznyeckue
npuoopsl. [lorpemHocts n3mMepeHnii. MexxayHapoHasi CucTeMa €IuHULL.

Kak ¢usuka u jApyrue €CTECTBEHHbIE HAyKU U3Y4YalOT MPUPOAY.
EcTecTBeHHOHAyUHBI METOJ MO3HAHUA: HAOJIOJIEHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KCHUE TUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmomaeMoro siBieHus. OnucaHue QU3NYECKUX SBICHUH C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC

SIBJICHUSL.

2. ®dusznueckue mpuOOPHI U Mpolieaypa NPsIMbIX U3MEPEHUM aHAJIOTOBBIM
1 1U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTIEHUS IKAJIbl U3MEPUTEILHOTO TTprbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepOB MaJbIX TEN.

5. W3mepeHue Temreparypbl Mpy MOMOUIIM KUAKOCTHOTO TEPMOMETpaA U
JaTYuKa TeMIEpaTyphl.

6. IIpoBeaeHue uccien0BaHus MO MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
IapuKa, MymeHHOro rOpU30HTaIbLHO, TEM 00JIbIIIE, YeM OO0JIbIIIE BHICOTA
yCKa.

Pa3znen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.



CrpoeHue BemiecTBa: aToMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne yacTul BemiecTBa. (CBsA3b CKOPOCTHM JBHXKEHHMS 4YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzanmoaeiicTBue yacTuiy
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIECTBA: CTPOCHUE ra30B, KUJIKOCTEN U TBEPABIX
(kpucTayinyeckux) Tena. B3anMocBs3b MEXly CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO JIBH>KEHHSI.

2. HaGmonenue nuddysuu.

3. HaOmionmenue  siBneHud, OOBICHSIOMIUXCA  NPUTSDKCHUEM WM

OTTaJKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aToMa METOJIOM psiIoB (C  HMCHOJIb30BAHUEM

dboTorpaduii).

2. OnbIThI 110 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO TPUTSIKCHHUS.

Paznen 3. /IBuikeHue U B3aumMoieicTBHE TeJl.

Mexannueckoe ABvKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBMYKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue MHepIMU. 3aKOH MHEpUUH. B3auMmoneincTBue Tea Kak MpUuYrHa
W3MEHEHHUSI CKOPOCTH JBHKEHHS Tell. Macca kak Mepa MHEpPTHOCTH Tea.
[TInoTHOCTH BemiecTBa. CBA3b MVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHUIIC
o0bEMa BelecTna.

Cuita kak XapakTepucTuka B3auMoaencTBus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBJIECHHUE TATOTECHUS U CUJIa
TsokecTd. Cuhila TSDKECTHM Ha Jpyrux IulaHetax. Bec Ttema. HeecomocTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHOM HpsiMOM. PaBHOAECTBYyrOIIAsT CHUIL.
Cuna tpenusi. TpeHue CKONBXEHUS U TPEHUE MOKOA. TpeHue B MpUPOAE U
TEeXHUKE.

Jemoncmpayuu.

1. HabnromeHne MexaHM4eCKOTo JBWKEHUS TeTa.

2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaOmronenue siBleHUs HHEPITUU.

4. HalGmoneHne u3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.

5. CpaBHeHHME Macc MO B3aNMOJIECUCTBUIO TEIL.



6. CloXeHue cuil, HalpaBJIEHHBIX M0 OJJHOM MPSAMOMU.
Jlabopamopnwie pabomuel u onvimol.
1. OmpenenieHHe CKOPOCTH PAaBHOMEPHOTO JIBWKEHHs (IIapuka B
KUIAKOCTH, MOJIEIIH JIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

2. Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHHS OpyCcKa WM MIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbITBI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHHs (nedopmariim)
NPY>KUHBI OT TPUIIOKEHHOW CHIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIONINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIICHUSI M YBEIWYECHUs JaBiieHus. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUsA Tra3za OT o00BbEMa, Temmeparypsl. [lepenaua
JABJICHUS TBEPABIMU TEJIaMHU, SKHAKOCTAMHM W Ta3zamu. 3akoH [lackans.
[THeBMaTHUeCcKrME MAIIUHBI. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TJIYOWHBI.
['unpocratnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atMochepHoe aaBieHue. [IpruunHbl CylecTBOBaHMS
BO3AyIIHON 00osouku 3emiu. OnbiT Toppuuennu. M3amepenne atMocepHoOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHS OT BBICOTHI HAJ] YPOBHEM
mops. [Ipubops! 1715t m3Mepenus aTMoc(hepHOTo TaBJICHHUS.

JlelicTBHE )KUIKOCTH U T'a3a HAa IOTPYKEHHOE B HUX TEJIO. BhITalIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [Inaanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya gaBineHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/ibl.

I'mapaBnuueckunii mpecc.

[IposiBienue necTBUst aTMOChEpPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON 4YacTU

T€Ja U TMJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCIJOBHE IUIaBaHusl TeJ: TIJIaBaHUE WK TOTPYKEHUE Te B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON
B YKUJIKOCTh YacTH TeJia.

AN A A

~



2. OmpezneneHre BBITATKUBAKOIIEH CHJIBI, JEWCTBYIOIIEH Ha TEJo,
MOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTU BBITAJIKMBAIOLICH CUJIBI, IEUCTBYIOLIECH Ha
TEJO B )KUJKOCTH, OT MacChl TeJa.

4. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,
JACUCTBYIOIIEH Ha TeNO B KHUAKOCTH, OT 00bEMa MOTPYKEHHON B
KUJKOCTb YACTH Te€Ja U OT INIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKU U
onpenerneHue €€ rpy30noabEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTDH. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecHsl pbluara. [IpuMeHeHMe mpaBuia paBHOBECUs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernyeckas M NOTEHLHMAIbHAS 3HEPIUS.
[IpeBpamieHe OAHOTO BHJAA MEXAaHUYECKOM BSHEPrUM B JPYroil. 3aKkoH
COXPaHEHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUSI TP PABHOMEPHOM JIBUYKEHUU Tejia

10 TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAHECHUSI MEXAHUUYECKON SHEPTIHUH.
8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUSI.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOpUM CTPOEHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. ONbIThl, TTOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *KUAKOTO W Ta3000pa3HOTO COCTOSIHUUM BEIECTBA.
Kpucramnmmaeckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra30B, JKUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUN MOJICKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHeEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BayTtpennsss sHeprus. CriocoObl W3MEHEHHS BHYTPEHHEH SHEPIHu:



Temjonepenaya W coBeplieHHe  paboTel.  Buasl  Temonepenayu:
TETUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonuyecTBo TemnoTsl. Y aelbHas TEIIOEMKOCTh BelllecTBa. TermioooMeH u
TEIJIOBOE paBHOBecHEe. YpaBHeHUE TeruioBoro OanaHca. [lnaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YIEJbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATypbl KHUIIEHHUS OT aTMOC(EPHOro
JABJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeJibHasi TEIJI0Ta CTOPaHus.

[Ipunuuner padotel TeruoBbix Asurateneid KIIJ[ temmoBoro asurarens.
TennoBble ABUTATENN U 3aLATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO JABUKEHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBeHU CMauyuBaHUS U KaWLUISIPHBIX SBIICHUM.

4. HabmoeHne TerIoBOro pacuiupeHus Tell.

5. M3MmeHeHue naBieHus ra3a Npu U3MEHEHUH 00bEMa U HArpeBaHUU WU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkeHue pu COBEPIIICHUH pabOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnrogeHue KumneHus.

12. HabGnrozieHue mocTosTHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Mojienu TenaoBbIX IBUTATENICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKCHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmbITHI 110 HAOTIOJECHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue NaBICHUS BO3AyxXa B OJJIOHE MITIPHUIIA.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTh JABICHUSI BO3/yXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA
KHUJTKOCTH B TEPMOMETPUIECKON TPYyOKEe OT TeMIIepaTyphl.
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7. HaOmionmenve w3MEHEHUs BHYTPEHHEH HHEPruu Tejda B PE3yJIbTaTe
TEIJIONEepeaul U padOThl BHEITHUX CHJI.

8. HccnenoBanue siBJIEHUS TEILIOOOMEHA NMPHU CMEUIMBAHUU XOJIOJIHON U

rOpsiYeu BOJIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHL, TOJYYEHHOIO BOJOW IpHU

TEII000MEHE C HAarpeThIM METAIUTHUECKUM IIUITHH]IPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliiecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpezenieHre yIeIbHOM TEIUIOTHI IIABJIECHUS JIbJA.

Pasznes 7. DinekTpuyecKkue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja sneKTpuuecKux 3apsaoB. B3zanmoneiicTBue
3apsoKeHHbIX  Tel. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKY TE€JIaMM ).

Dnektpuueckoe noise. Hanpssk€HHOCTH dmekTpudeckoro nons. [Ipuaiun
CYTNEPIIO3ULIMH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 35eKTpuiecKkux 3apsioB. DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi.
Crpoenune aroma. IIpoBOAHMKM H  JUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJOBHS CYHIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
NcrouHnkyn MOCTOSHHOTO TOKA. [IeHCTBUSA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DINEKTPUUECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina ToKa. OJIEKTPUUECKOE HANpPsKEHUE.
ComnpoTuBiieHHE IPOBOJHUKA. Y AEIBHOE CONPOTUBIIEHUE BENIECTBA. 3aKOH OMa
s ydactka nenu. llocnemoBarenbHOe MW MapajulesIbHOE COEIWHEHHE
IPOBOIHUKOB.

PaGota u MOIIHOCTH ANEKTpUYECKOr0 TOKa. 3akoH J[xoyms—Jlenna.
DNEeKTpUYEeCKUe UEeNu M MOTPEOUTENN 3JIIEKTPUYECKOW HHEPruM B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHble MarHuThl. B3anMoOAelWCcTBHE TOCTOSHHBIX  MArHUTOB.
MaruutHoe nosie. MarHuTHoOE 1noJie 3eMJIM ¥ €r0 3HaY€HUE JJIs )KU3HU Ha 3eMIIe.
OnbiT Opcrega. MarHutHOe TMoOJie JJIEKTpUYECKOro Toka. I[IpumeHenwue
AJIEKTPOMArHuTOB B TeXHHUKeE. J[efiCTBME MarHMTHOIrO MOJs Ha TPOBOJHHK C
TOKOM. DIIEKTPOIBUTATENb ITOCTOSTHHOTO TOKA. Hcnonp3oBanue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Onbitel @apajnes. SBieHUE >SIEKTPOMArHUTHOW WHAYKUMH. I[IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DJICKTPUUYECKON IHEPTHUU.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poaa aNEKTPUYECKHUX 3apsAI0B U B3aUMOJCHCTBUE 3aPSKECHHBIX TEIL.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAS] HHAYKIHS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U JUBTEKTPUKH.

MogaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKYN TOCTOSTHHOTO TOKA.

JlencTBUS 3NMEKTPUUECKOTO TOKA.

. DIEKTPUUYECKUI TOK B HKHUJKOCTH.

. 'a30BB11 paspsia.

. I3mMepenune Cuiibl ToKka aMIiepMeTpoM.

. I3Mepenune 351eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHH.

. BzanmoeicTBrue NOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJKOCOB MarHuTa.
. MopaennupoBaHrE MarHUTHBIX ITOJIEH NOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE noJie ToKa. DJIEKTPOMArHuT.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTpOIBUTATEIIb MOCTOSTHHOTO TOKA.

. UccrienoBanue siBIICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

. OnbiThl @apages.

. 3aBUCHUMOCTh HAIIPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro

BO3HUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v kW

OnpITel 1O HAOMIOACHUIO JJIEKTPU3ALUU TeJl MUHAYKIUEH W MpHU
CONPUKOCHOBEHHH.

HccnenoBanne AEUCTBHUS DBJIEKTPUYECKOTO IO HA NPOBOJHHMKUA H
TUDJIEKTPHKHU.

C6opka u mpoBepka paboThI JEKTPUUECKOH LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HUIYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIONIAJAX MONEPEYHOTO
CEYEHUs U MaTepuaa.
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8. IlpoBepka mpaBuia CIIOKEHUS HANPSLDKEHUM MPU MOCIEN0BATEIIbHOM
COECIMHEHHH [IBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia JUIsi CHJIBI TOKa IIPU NApaJUIEIbHOM COEIWHEHUN
PE3UCTOPOB.

10. Omnpenienenue paboThl IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. OnpeiesieHHe MOIIHOCTH 3JIEKTPUYECKOTrO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIErO Yepes3 JIAMIIOUKY, OT
HaIPsDKCHUS Ha HE.

13. Onpenenenue KIIJI narpeBarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHMTHOIO TIOJI TIOCTOSHHBIX MAarHUTOB IIPpU  HX
OOBEIMHEHUU U Pa3JICIICHUH.

16. MccnenoBanue A1EMCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTylIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HalpaBJICHHUs TOKa B
KaTyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHUE padOThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOM yCTaHOBKH.

21. ONBITEL IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW WHAYKIUU:
UCCJIEIOBAHNE M3MEHEHUI 3HAUYECHMsI W HANPABJICHHS WHIYKLIHOHHOTO

TOKA.
9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema ortcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOI0 JBMKECHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxeHue. HepaBHoMepHoe mnpsimMonuHeiiHOe naBukeHue. CpenHsas u
MTHOBEHHAsI CKOPOCTH TeJia IPYU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOyckopeHHOE MNpsIMOJIMHENHOe aBmkeHue. CBoOOgHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE IBUKEHUE 1O OKpYXHOCTHU. [leprnoa u yactora oOpalieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

Ileppii 3akoH Herotona. Bropor 3akoH HerooTona. Tperuil 3akoH
Herorona. IIpuHun cyneprno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.
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Cuna TsKECTH M 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nangenus. JIBmwxenue miuanet Bokpyr CoisHina. IlepBas kocMuYeckasi CKOPOCTb.
HeBecoMocTh 1 nieperpysku.

PaBHOBecue maTepuanbHO# TOukH. AOCOIIOTHO TBEPI0E Teno. PaBHOBecHe
TBEPAOTO Tella C 3aKPEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHtp
TSKECTH.

Nmnynec Tena. 3meHnenne nmmyibca. MIMITynbC cuiibl. 3aKOH COXpAHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cun TsbkecTH, YNpyrocTw,
TpeHus. CBA3b dHEpruu U padboThl. [loTeHIManbHAs 3HEPrus Teya, NOJHATOrO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHIHManbHAs DSHEPrus CKATOW NPYKUHBIL.
Kunetnueckas sHeprus. TeopemMa 0 KHHETHYECKOW SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu.

1. HaOnrogeHne MEXaHMYECKOTO JIBHKEHHSI Tella OTHOCHUTEIBHO Pa3HbIX

TEJI OTCUETA.

2. CpaBHEHHME IyT€W M TPACKTOPHUM JBMXKEHHS OJHOTO M TOIO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabitoieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

HaGntonieHne MexaHWYecKuX SIBICHUH, MNPOUCXOMAAIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU

OTHOCUTEJIbHO KaOMHETa (PUBUKHU.

7. 3aBUCHMOCTb YCKOPEHUS TeJIA OT MACCHI TEJla U ACHCTBYIOIIEN HA HETO
CUJIBI.

A A S

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHUCTBUU TEJL.
N3meHenue Beca Tea npyu yCKOPEHHOM JBHKCHUU.

10. [Iepenava nMnysbca npyu B3aUMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus S3HEPTUM NPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HaGntoeHne peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.

16. CoXxpaHeHHE MEXaHWYECKOM DSHEPruu MNpU ABWKEHUU Telld TO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimol.

1. KoncTpynpoBanue Tpakra Iuisl pa3roHa U JaJdbHEUIIEr0 PaBHOMEPHOIO
JBYKEHUS MIAPUKA WIH TEJIEHKKH.
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2. OmnpeneneHue cpeHENd CKOPOCTH CKOJIBKEHUSI OpyCcKa WM JBUKCHUS
[IaPUKA I10 HAKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM [IBUKEHUHU 10
HAKJIOHHOM TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JBWXEHHH 0Oe€3
HAaYaJbHOM CKOPOCTH MYTH OTHOCATCA KAaK PAJI HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJINHAKOBBI.

6. MccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKCHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU Tela
10 TOPU3OHTAIHHOM MOBEPXHOCTH.

10. Onpenenenre padbOThl CHIBI YNPYrOoCTH TMPU MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOABMXKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarensHoe nBmkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
NEepUoJ, 4YacToTa, aMIUIUTyJda. MaTeMaTU4eCKU W NPYKUHHBIA MAasTHUKH.
[IpeBparienue sHeprUM MpU KOJIeOATEITHHOM JIBUKCHUU.

3aryxatonue  kosiebaHus.  BbIHyXKIeHHbIe  KojeOanus.  Pe3onaHc.
Mexannueckrne BOJIHbI. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
MONEpPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacupOCTPaHCHMUSI.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa ¥ BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieOaHuii TE MO4 AEWCTBUEM CHUJIIBI TSKECTU U CHUJIBI
YIPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaOmronenue BeIHYXICHHBIX KOJICOaHUM U pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAaHC.

Jlabopamopnvie pabomul u onvimol.

1. OmpeneneHre YacTOThl M TMEpHoJia KOJIeOaHUN MaTeMaTHYECKOro
MasiTHUKA.

o v ks wNnN
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2. OmnpenesieHUE YaCTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH Tepuoga KoJIEOAHHWI TMOJBEIICHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH TEepHOJa KOJEOAHHM NPy KUHHOTO
MasgTHHKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepUOa KoJeOaHuil rpy3a, MOIBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmnbIThI, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh Tepuoja KosieOaHui
IPYKMHHOTO MAasgTHUKA OT MACChI rpy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKopeHus CBOOOJIHOIO MajeHUs.

Paszges 10. D1eKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMarHuTHble BOJHBL.  CBONCTBa
ANEKTPOMArHuTHhIX BOJH. [IIkama »neKTpoMarHUTHBIX BOJH. Vcmosib30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DIIEKTpOMAarHuTHas nmpupona csera. CKopocTh cBeTa. BoiHOBEIE CBOMCTBA
CBETa.

emoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3yyeHue CBOMCTB AJIIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0O MOOUIIEHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsmonuneiriHoe
pacnpoctpanenue cBeta. 3armeHuss ConHna u JlyHsl. OTpakeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.

[Ipenomnenue cBeta. 3akOH MpesioMJIeHUs] cBeTa. llonHOe BHyTpeHHee
oTpaxkeHue cBeTa. VICmoyib30BaHWE TIOJTHOTO BHYTPEHHErO0 OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm nydet B smH3e. Ontudeckas cucteMa (oroarrmapara,
MUKpOCKONa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh H
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Omnbitel HeloToHa. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

1. IIpsMonuHENHOE pacIpOCTPAHEHHUE CBETA.

2. OTpaxkeHue cBeTa.

3. ITlonyyenue n3o06paxeHuM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

4. IlpenomiieHue cBera.
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5. OnTHYecKuil CBETOBO/I.

6. Xoj Jiydeil B coOuparomiei JuH3e.

7. XoJ JIydel B paCCEUBAIOIIEH JIMH3E.

8. Ilomyuenue n300paskeHUIl ¢ TOMOIIBIO JIUH3.

9. Ilpunumn neiicTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

12. [lomydyenue 6e10ro cBETa MpH CI0KEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenmoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOIO Jiyda OT yrJiia
MaJICHUA.

2. M3yuenue xapakTepuCTUK U300pa)KeHUs MIPEAMETa B TNIOCKOM 3€pKalie.

3. HccienoBanue 3aBUCHUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO JIyda OT
yIJia maJeHusl Ha TPAHUIE «BO3AYX—CTEKIION.

4. lTlomyueHue U300pakeHUN C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue  (OKYCHOTO  PacCTOSIHUSI W ONTHYECKOM  CHIIBI
coOuparoIe JTMH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIEKTP.

OnbITHI O BOCHIPUATHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUU Yepe3
L[BETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanTOBbBIE SIBJICHHUS.
Omnewitel Pezepdopaa u mimanerapuas monens aroma. Mojiens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-u3zinydeHus. CTpoeHre aTOMHOTO
anpa. HykmonHas woxens aromMHoro snapa. M3orombsl. PanmoakTuBHBIE
npeBpauieHus. [leproa nonypacmnaia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOIO U MACCOBOTO YHCEN.
DHeprusi CBsI3U aTOMHBIX saep. CBsI3b Macchl U 3HEPTruM. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3I.

Anepnas sHepretuka. JIeMCTBUS PaJMOAKTUBHBIX W3JIyYEHUW Ha YKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3Ty4YE€HUS U MOTJIOIIECHHUS.

2. CnekTpbl pa3IMYHbIX Ia30B.

3. Conektp Bogopoaa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cu€Turka HOHU3UPYIOIMIUX U3TyUCHUH.

6. Peructpanus uzinydeHusi IpUpOIHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnwie padbomul u onvimol.
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1. HaGmioneHue CrIomHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpEeKOB: UBMEPEHHUE SHEPTUH YACTULBI IO TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOJYJIb MPEIHA3HAYECH TSt
CUCTEMAaTH3allM ¥ OO0OOIIEHUS TMPEAMETHOrO0 COJEp)KaHUS W ONbITa
NEeSATEeIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe
JUISl TIOJITOTOBKM K OCHOBHOMY TOCYJI@PCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
00y4aromuxcsi, BHIOPABUINX ATOT yUYEOHBIN MpeMET.

[Ipu n3yyeHun JaHHOrO MOAYJIS PEATM3YIOTCS U CHCTEMATU3UPYIOTCS BUJIbI
JEeSTENIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBAETCS JOCTUKEHHUE MPEIMETHBIX
U METalpeIMETHBIX IJIAHUPYEMBIX pE3yJIbTaTOB 00ydeHHs, (opMuUpyeTcs
€CTECTBEHHOHAY4YHas FPAMOTHOCTb: OCBOEHUE HAYYHBIX METO/I0B UCCIEA0OBAHUS
ABJICHUM MPUPOBl U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSACHATH (PU3MUECKUE
ABJICHHSI, TPUMEHSSI TOJY4YEHHbIE 3HAHUA, pElIaTh 3aJauyd, B TOM YHCIE
KauyeCTBEHHBIE U KCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMAaTbHO ~ JEATENBHOCTHBIM  XapakTep  JAHHOIO  pasjena
peanu3yeTcs 3a CUET TOro, 4TO 00yYaroLIMeCs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpe/JiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAY4YHO OOBSACHATH
(duznyeckue BICHUS B OKPYKAIOLIEH NPUPOe U MOBCEIHEBHOM )KU3HM;

UCIIOJIb30BaTh HAYYHbIE METObl MCCIIEOBAHUS (PU3NUECKUX SIBJICHUI, B
TOM YHKCIIE JJI IPOBEPKHU TUIIOTE3 U MOITYYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJiee Ba)KHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUWA, HAOpUMep, MPAKTUYECKOTO  MCHOJIB30BAHMS  PA3JIMYHBIX
UCTOYHHUKOB SHEPIHMHM HAa OCHOBE 3aKOHA MPEBPAILECHHUS W COXPAHEHMS BCEX
M3BECTHBIX BUJIOB YHEPTHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢us3nku Ha ypOBHE OCHOBHOTO 00miero o0pa3oBaHMs
HaIpaBJICHO Ha JIOCTHUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesymprare wu3ydeHus (QU3MKH Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y o0y4Jaroierocst 0yayT copMUpPOBaHBI CICYIONINE TUIYHOCTHBIC
pEe3ybTaThl B YACTH:
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1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
bu3nuecKoil HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 00CYKIEHNUN OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOOJEeM, CBS3aHHBIX C TNPAKTUYECKUM MPUMEHEHHEM
JOCTHXKEHUM (PU3NKHY;

- OCO3HaHUE BAJKHOCTH MOPAJIbHO-3TUYECKHUX IMPUHILMIOB B AECATEIbHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (PM3MUECKON HAyKHU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHMSL:

- OCO3HAaHHME LEHHOCTH (PU3UYECKOM HAayKH Kak MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEUIIIEW COCTABIIAIOLIEH
KYJbTYpBIL;

- pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTU, MHTEpPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH,

5) d¢opmupoBaHusi KyJbTYPbl 310pPOBbSI U 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH 0Oe30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TPaBWJI 0OE30MacHOrO MOBEJCHUS Ha
TPAHCIIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedeKkcuH, MpPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B PEUICHUM MPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3alk, TOopoja, Kpas) TEXHOJOTHUYECKON U
COIIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHMU;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPodeCcChii, CBI3aHHBIX ¢ (PUBUKOM;
7) 3KOJIOTUYeCKOT0 BOCIIMTAHUS:

- OpUCHTAaIUS Ha NMPUMEHEeHHE (U3MYECKUX 3HAHWM JJIS PEIICHUs 3a7ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OIEHKH WX
BO3MOYKHBIX IMOCIICICTBUU [ OKPYKAIOIIEH CPEIbI;

- OCO3HaHUE IJI00ALHOIO XapaKTepa dKOJOTHYECKUX MPOoOIeM U MyTed ux
pelieHus;
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e 8) amanTanuu K U3MEHSIIMMCS YCJIOBUAM COLUAIBHON U NMPUPOIHOMN
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBHMU IIPU BBIMOJHEHUU HCCIICAOBAaHUN U
MPOCKTOB (PM3MYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM

ApYyrux,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETCHTHOCTH 4YE€pe3 MPAKTHYECKYIO
JIEATEIILHOCTD,

e - TOTpeOHOCTP B (OPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM YHUCJE
dbopMyIUpoBaTh HUIEH, TOHATHS, THHOTE3bl O (U3NYECKUX OOBEKTax H
SIBIICHUSIX

e - OCO3HaHHWE JePUIMUTOB COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH B

00nacTH (PU3UKHY;

e - TUIAHUPOBAaHWE CBOCTO PA3BUTHS B TNPUOOPETECHUHM HOBBIX (DU3UUECKHUX
3HAHUI;

e - CTPEMIJICHUE aHAJM3UPOBATH U BBISABJISATH B3AUMOCBSI3H IPUPO/IBI, OOIIIECTBA
Y SKOHOMUKH, B TOM YHCJIE C HCITOJIb30BaHUEM (DU3HUCCKUX 3HAHUIA,

e - OIICHKAa CBOMX JCHCTBHI C y4€TOM BIHUSHHUS Ha OKPYKAIOIIYIO Cpeiy,
BO3MOJKHBIX TJIOOATBHBIX TIOCTICICTBH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynprare ocBoeHHs mporpamMMmbl MO (pU3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIFOYAIOLIHE NO03HABaTEJIbHbIC
yHHUBEpCaJbHble Yy4eOHble JEWCTBHUSA, KOMMYHUKATHBHbBIC YHHMBEpPCaJIbHbIC
y4eOHBbIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIBbHBIE YIeOHbIE IEHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue JaeicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBCHHBbIC NPHU3HAKH OOBEKTOB
(siBNICHMIN);

e YCTaHABIWBATh CYIIECTBCHHBIH MPU3HAK KIACCU(PUKAIMKN, OCHOBAHHSI
JU1st 0000IIIEHUS U CpaBHEHUS,;

e BBIIBIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B PacCMaTpHUBACMBbIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAIIUXCA K (PU3HUCCKUM
SIBIICHUSIM,

e BBISBJISITH PUYNHHO-CIICJICTBCHHBIC CBS3U NPH M3yUYCHUU (PH3UICCKUX
SBIICHMA W TPOIICCCOB, JIeJaTh BBIBOJABI C  HMCIOJb30BaHUEM
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JEAYKTUBHBIX ¥ MHAYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATH THTIOTE3BI O
B3aUMOCBSI3SX (PM3NUECKUX BEITNIMH;

CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelleHus ydeOHOW (HU3NUecKou
3a/a4yn (CpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BHIOOP Hambosee
MOIXO/ISIIETO C YIETOM CaMOCTOSITEIHFHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:

UCIIOIb30BaTh  BONPOCHl  KAaK  MCCIEAOBATEIbCKUI  HHCTPYMEHT
MO3HAHMUS;

OPOBOJHUTH IO CAaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIA (PU3MUECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIIECIOBAHNE
(bU3UYECKOrO SIBJICHNUS,

OLICHMBAaTh HA TNPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMALHUIO,
HOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWST UM  BBIBOJABI IO
pe3ynbTaTam NPOBEIEHHOTO HAOIIOACHMS, ONbITA, UCCIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOJKHOE JlajbHEHIIee pa3BUTHE (U3UUECKUX
IPOLIECCOB, a TAKXE BBIABUIaTh NMPEANOIOKEHUS 00 MX pa3BUTHHU B
HOBBIX YCJIOBUSAX U KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

MIPUMEHSTH Pa3JTHYHbIE METObI, HHCTPYMEHTHI U 3alPOCHI TIPH TTOUCKE
1 0TOOpe MH(POPMALIUU UITK JAHHBIX C YUETOM MPEIIOKEHHONU yaeOHOM
dbu3uYecKo 3a1a9H;

aHAJIN3UPOBATh, CHUCTEMaTU3HPOBATH u WHTEPIPETUPOBATH
nH(OPMAITHIO PAa3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUSI,
CaMOCTOSTEIILHO BBIOMPATh ONTHMANBHYIO (OPMY MPEICTaBICHUS
uHbOpMAIIMM U WUTIOCTPUPOBATh pellaeMble 3aJladyd  HECIO0KHBIMU
cXeMaMu, uarpaMmmamMu, HHOU rpaukoi U MX KOMOWHAIIMSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUSA:

B XOJIe 00CYX/IeHUsI Y4eOHOTO MaTepuaia, pe3yabTaToB J1a0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI 1O CYMIECTBY 00CY TaeMOM TEMbI
U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4u U TIOJIIEPKaHNe
OarokeyIaTeIbHOCTH OOIIEHHS;

COTIOCTaBIIATh CBOM CYKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe M CXOJICTBO MTO3UIIHA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJMYHO TPEJCTABIATh PE3YJBTATHl BBITTOJHEHHOTO (PU3UYECKOTO
OmbITa (AKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);
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MMOHUMAaTh M  HUCIHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM H
WHANBUAYAIbHON pabOThl MPH PEIICHUH KOHKPETHON (QHu3ndecKoi
poOJIeMBI;

OPUHUMATh LEIW COBMECTHOW JIESITENBHOCTH, OpPraHU30BHIBATH
NEUCTBUAA N0 €€ JOCTHIKEHUIO: paclpelessiTb PO, O0O0CYyXIaTh
MPOIIECCHl M PE3YJIbTaThl COBMECTHOM pPabOThI, 00001aTh MHEHUS
HECKOJIBKUX JIHOJICH;

BBITIOJIHATH CBOIO 4YacTh palbOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HAMNPABJICHUIO U KOOPAUHUPYS CBOM NEUCTBUSA C APYTUMH
YJIEHAMH KOMAaH/Ibl;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBbHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLHsIX, TPEOYIOITUX
IUTsl petieHust (PU3NYECKUX 3HAHUM;

OpUEHTHPOBATbCA B PA3IMYHBIX [OAXOJAX MPHUHATHS PELICHUN
(MHIMBUYaIbHOE, MPUHATHE PEUICHUS B IPyMIE, NPUHATUE PEIICHUMN
rpynmoi);

CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM pelieHus (pU3n4eckoil 3aaadu
WIM TUIAHA MCCIIEOBaHUS € YYE€TOM HMEIOIIMXCA pECcypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaThb MpeJjaracMble
BAPUAHTHI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh AaJICKBaTHYIO OLEHKY CHUTyallud M I[pejjaraTtbe IUIaH €€
U3MEHEHUS,

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HENOCTIKEHHUS) pe3ylbTaToB
NeSATEIbHOCTH, JaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YMCII€ B XOJ BBITIOJHEHUS
(¢u3nyecKoro HcCCiIeOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSTENHCTB, U3MEHUBIIUXCS CUTyallil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO IPYIrOro 4eJI0BEKa B XOE CIIOpa WIH AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATb MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
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Mpu3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelieHuu (HU3MUECKUX 3a7ad
WJIM B YTBEPKIACHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TMOHATHS: (DU3MYECKHe W XUMHUYECKHE SBIICHUSA,
HaOII0€HUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3HUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBHXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSIMOJUHEHHOE), TPACKTOPHUS, PABHOJEHUCTBYIOIAS
cuna, gedopmarus  (ympyrasi, —IUIACTUYECKasl),  HEBECOMOCT,
COOOILAIOIIUECS COCY/IbI;

paznuyath siBiaeHus (qudy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPAaBHOMEPHOE JBWUKEHUE, WHEPIUs,
B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPHBIX TEJ C 3aKPETUIEHHONW OCHIO
BpallleHMsI, Teperada JaBJICHUS TBEPIABIMU TeEIaMH, XKUIKOCTAMH U
razamu, armoc(epHoe JaBieHHE, IUIABaHUE TEJ, MPEBPAILICHUS
MEXaHUYECKOW SHEPTUM) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3MUECKUX SBJICHUN B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UYECKUE SBJICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTAMH B KUBOU M HEXKMBOU
npupojie, ACHUCTBHE CHUIIBI TPEHHS B MOPUPOAE U TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUS Ha )KUBOU OpraHu3M, TIaBaHUE PbIO, phluaru B
TEJEe 4YeJOBEKa, NpPHU HATOM IMEPEBOAMTHh MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIAThH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (DPU3UUECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel M (PU3WUYECKHE SBICHUA,
UCTIONB3YS (U3UYECKHE BeTUYUHBI (Macca, O00BEM, TIJIOTHOCTh
BELIECTBA, BpEM4, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CUJia TSKECTU, BEC Tela, cuja TPEeHWs, AaBieHue (TBEPAOro Tena,
KUJAKOCTH, Ta3a), BBITAJKHBAIONIAS CWJIA, MeXaHW4eckas padoTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(POHUIMEHT IMOJIE3HOTO
NEeNUCTBUS MEXaHU3MOB, KUHETHYECKasl U TTOTEHIIUAJIbHAS SHEPTHs ), IPU
OTNMCAaHUM TIPABUJIBHO TPAKTOBATh (DU3NUECKUN CMBICI MCIOJIB3YEMbIX
BEJIMYMH, NX 0003HAYEHUS U SUHUIIBI PU3NYECKUX BEITUYHMH, HAXOIUTh
(dbopMyIIbl, CBSA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIIMYUHY C IPYTUMU
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BEIIMYMHAMU, CTPOUTH TPA(QUKU U3YICHHBIX 3aBHCHMOCTEH (DU3NICCKUX
BEJINYUH,;

XapaKTepHu30BaTh CBOWCTBA Tes, (PU3NYECKHE SIBIICHUS M IPOLECCHI,
UCIIOJIb3YsI MTPaBUJIA CIIOKEHUS CHIT (BJI0JIb OJTHOM MpsIMOiA), 3aKoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IPaBWIO pPAaBHOBECUS pblUara
(6boka), «30JI0TOE TPABWIO» MEXAaHUKH, 3aKOH COXPaHCHHUS
MEXaHUYEeCKOW PHEPrUH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKUE SIBIICHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
Yuci€ YW B KOHTEKCTE CHUTyallMil MOpPaKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh NPUUYUHHO-CICACTBEHHbIC CBS3U, CTPOUTH
o0bsiCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpoN Ha 1-2 M3y4YEHHBIX
CBOWCTBa  (DU3MYECKUX  SBJICHUM, (PU3MUECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

peuars pacy€THble 3aAauu B 1—2 NEUCTBUS, UCMOJIB3YyS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaju3a
yCIOBUSL 3aJayd 3alUChIBaThb KPAaTKOE YCIOBUE, TIOJCTaBISTh
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE JJIsl PEIICHUs 3a7ad, OlLICHUBATH
PEATUCTUYHOCTD MOJIyYeHHOU (PU3NYECKOI BETUYHHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh MPHU TMOMOIIH
Gu3NUeCKMX METOJI0OB, B OINWCAHUMU WCCICIOBAHUS  BBIJICIATH
IpoBEPSIEMOE MPEATIOIOKEHHE (rumotesy), pa3nyaTth u
HMHTEPIPETUPOBATH MOJYUCHHBIM pe3yJbTaT, HAXOAUTh OLIMOKH B XOJE
OTIBITA, JIEJIATh BHIBOJIBI IO €TI0 PE3YJIbTaTaM;

IPOBOJUTH OIBITHl 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUW WU
¢u3nueckux  CBOWCTB  Tel:  (opmMynupoBaTh  IPOBEpSEMbIC
MPEANONIOKEHUs,  coOMpaTh  YCTAaHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, 3alTUCHIBATH X0/ OIbITAa U (DOPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh MPSIMbIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Tela,
00béMa, CUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(pPOBLIX TPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUIETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJIMTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEITUYMHBI
OT JPYro#l C UCMOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH
PAaBHOMEPHO ABMKYIIErOCs Tella OT BPEMEHHM JBUKEHUS TeJa, CHIIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TeJI U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOIIAAN COPUKOCHOBEHUSI TEI,
CUJIBI YIPYTOCTH OT YJUIMHEHUS TPY>KUHbBI, BBITAJIKUBAIOIIECH CUJIBI OT
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00b€Ma MOTpyKEHHOW YacTH Tejlda W OT IUIOTHOCTU KHUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTM Tela, OT TIJIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO, YCIOBUM MJIaBaHUS TEJI, YCIOBHUI paBHOBECHUS pblyara
1 OJIOKOB), y4yacTBOBaTh B IUIAHWPOBAHMM Y4YEOHOTO HCCIIEIOBAHUA,
coOUpaTh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CICAYS MPEAT0KEHHOMY
wiaHy, (UKCUPOBATh  pE3yNbTaThl  TOJYYEHHOW  3aBUCHUMOCTHU
(u3nyecKuX BEJIWYMH B BUJE NPEIJIOKEHHBIX TAOIUL U TpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEIUYMH (IUIOTHOCTH
BEILIECTBA JKUJIKOCTH W TBEPAOrO Tela, CUja TPEHHSI CKOJIbKECHHS,
JABJICHUE BO31yXa, BBITAIKUBAIOIIAS CHUJIA, JCHCTByromlas Ha
HNOTpyKEHHOE B JKUJKOCTb TENO, KO3(PPUIMEHT MOJIE3HOrO JIEHCTBUS
IOPOCTBIX MEXAHU3MOB), CIEAys MPEUIOKEHHON HWHCTPYKLUMU: TpHU
BBINIOJIHEHUH M3MEPEHUN COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYMCIISITh 3HAYEHUE NCKOMOU BEJIMYMHBI;

coONoaTh MpaBUjia TEXHUKM 0O€30MacCHOCTHM Mpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIUIbBI 1EHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, TUHAMOMETP, COOOMIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBHUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTH;
XapaKTepU30BaTh NPUHLMUIIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX ONUCaHusA (B TOM YHCIIE:
NOJAIIMITHUKY, YCTPOMCTBO BOAOIPOBOJA, THMAPABIMYECKHI IIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, aApPEOMETP), HCHOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SIBJICHUI U HEOOXOIMMbIE (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MpUMEpbl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOT0 MCHOJIb30BaHUSl (PU3MUECKUX 3HAHUW B MOBCEIHEBHOM
KU3HU JJI1 oOecrieueHrs 0€30MacHOCTH MPpU OOPAIlleHUH ¢ MPUOOpamMu
Y TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3I0POBbSI U COOJIOICHNUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH CpeaE;
OCYIIECTBIISATh OTOOp HCTOYHUKOB uHPopManuu B UHTepHere B
COOTBETCTBMM C 33JaHHBIM [IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M NYTEM CpPABHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNATh MHGOpPMAIUIO, KOTOpas SBJSETCS MNPOTHUBOPEUYMBOM WU
MOET OBITh HEIOCTOBEPHOMU;

UCIIONIb30BaTh TPHU  BHINOJHEHUM Y4YeOHBIX 3aJaHUl  HAy4yHO-
NOMYJISIPHYIO JIUTEPaTypy (HU3MYECKOro CojJiepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcbl ceth  HHTepHeT, BiageTh  NpUEMAMU
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K

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHDOpMAMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUS HA
OCHOBE 2—3 HCTOYHUKOB HH(pOpMaK GU3NYECKOTO COJIEPIKaHuUs, B TOM
quclie MyOJUYHO JIeJaTh KpaTKUe COOOIICHUS O pe3ybTaTax MPOECKTOB
Wi Yy4eOHBIX HCCIENOBAaHUM, MPU ATOM TPAMOTHO HCIIOJIB30BAThH
U3YYEHHBbIM MOHATUMHBINA anmapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IPU BBINOJIHEHUN YYEOHBIX IPOEKTOB M UCCIEJOBAHUM paclpenessiTh
00s3aHHOCTH B TPYIINE B COOTBETCTBHM C MOCTABJICHHBIMH 33Ja4aMH,
CIIETUTh 32 BBHIMOJIHEHHEM IUIaHAa JEHCTBHUI, aJeKBaTHO OLIEHWBATH
COOCTBEHHBIH BKJIaJ] B JIEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBHE, yUUTHIBasi MHEHUE OKPY KAIOIIHX.
KOHIly oOydeHHs B 8 KJjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YHArOUIUXCSI YMEHHIA:

WCIONB30BaTh TMOHSTHS: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
JIBW)KEHWE aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA,
KpUCTAJUIMYECKHEe U aMOP(HBIE TeJa, HACBHIIIEHHBIM U HEHACHIIIICHHBIN
nap, BJIAXKHOCTh BO3/1yXa, TeMIEpaTypa, BHyTPEHHSI DHEPTUsI, TETIJIOBOM
JIBUTATEIIb, YJIEMEHTAPHBIN JIEKTPUUCCKUM 3apsif, SIEKTPUUECKOE MOJIe,
OPOBOJHUKA M JUDJICKTPUKH, TOCTOSHHBIA DJIEKTPUYECKUN TOK,
MarHUTHOE TOJIE;

pasznuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, Terionepeaaya,
TEIUIOBOE€  paBHOBECHE, CMauyuWBaHUE, KANWUISIPHbIC  SBJICHUS,
HCIIapeHue, KOHJICHCAIus, TJIaBJICHUE, KpUCTAILTU3AIUS
(oTBepaeBaHuE), KHUIIEHWE, Teruionepenada (TEIUIONPOBOIHOCTD,
KOHBEKITUS, U3TyUEHUE), SJICKTPU3allUs TEJ, B3aUMOICHCTBUE 3apsI/IOB,
NeNUCTBUS AIEKTPUUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBIE MAarHUTOB, ICHCTBHE MAarHUTHOTO TTOJISI HA TIPOBOTHUK
C TOKOM, 3JICKTPOMArHUTHAs WHIYKITUS) TIO OTTMCAHUIO UX XapaKTePHBIX
CBOMCTB U Ha OCHOBE OTBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3HUECKOE
SIBJICHHC;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MYCCKUX SBJICHHHA B
OKpY’)KalollleM MHUpE, B TOM 4Huclie (PU3MYECKUE SIBIICHHUS B IMPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KaMWUISPHBIC SBJICHUS B TPHUPOJE,
KpucTauibl B Tpupoje, u3nydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 0Opa3oBaHHME pOCHI, TyMaHa, WHEs, CHera,
AJIEKTpUYECKUE SIBIIGHUS B aTMocdepe, IJIEKTPUUYECTBO KHUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpeid TOoJIFOCOB, POJIb
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MAarHuTHOTO TOJIS IS JKU3HU Ha 3eMJle, MOJSIPHOE CUSTHUE, IPU 3TOM
NEepPeBOJUTh  NPAKTHUYECKYI0  3aJady B  Yy4eOHyIO,  BBIACNATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (PUINYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBa Tel M (PU3WYECKHUE SIBIICHUA,
UCIONB3YS (PU3MUEeCKUe BETUUHUHBI (TeMIepaTypa, BHYyTPEHHSIA SHEPT U,
KOJINYECTBO TEIUIOTHI, yJEJbHAs TEINIOEMKOCTbh BEILECTBA, YyJEJIbHAs
TEIJIOTa TUIABJICHMSI, yleJbHAs TEIUIoTa mapooOpa3oBaHMs, ylaelbHas
TEMJI0Ta CropaHusi TOIUIMBA, KOAPQUIMEHT TOJE3HOro JACHCTBUSA
TEIUIOBOM  MAIlMHBI,  OTHOCHUTENIbHAas  BJAXHOCTh  BO3/yXa,
JNEKTPUYECKUM 3apsl, CHWJIa TOKA, DJIEKTPUYECKOE HaNpsLKEHHUE,
CONIPOTHUBJICHUE MPOBOAHUKA, YJEIBHOE CONPOTUBICHHE BELIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIBLHO
TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUNH, 0003HAUECHHUS
Y €IMHULIBI (PU3HYECKUX BEIUYHUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3UYECKYI0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBAa Tel, (U3UYECKUE SBIICHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE I0JIOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU
CTPOEHHS BEILECTBA, IPUHIUII CYTIEPIIO3HUIIMH M0JI€H (Ha KAUeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juisl ydacTKa LeMnH,
3aKkoH JDkoynsa—JIeHna, 3aKk0H COXpaHEHUs HEPIrUM, IPU ITOM JaBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHA U 3aMHCHIBATh €r0 MaTeMaTHUECKOe
BBIPAXKCHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE  CUTyallud  MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsiICHEHHE U3 12
JIOTUYECKHUX 1IaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBNYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTE;

peuatb pacy€THble 3aayu B 2—3 NIEUCTBUS, HUCIOJIb3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3NYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCJIOBHS 3aJla4yl 3aIIMCHIBATH KPATKOE YCJIOBUE, BBISABIATH HEAOCTATOK
JaHHBIX JJIS pPELIEHUs 3aJaud, BBIOMpPATh 3aKOHbI M (OPMYIIBI,
HeoOXoauMble ISl €€ pelieHusi, MPOBOJUTh PAcuy€Tbl U CPaBHUBATH
NOJIyYeHHOE 3HaUeHHUE (PU3NUECKOIN BETUYMHBI C U3BECTHBIMU IAHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOpble MOXHO pEIIUTh MPU MOMOIIU
(GU3NYECKUX METOOB, UCIOJIb3Ysl ONMUCAHHE HCCIEAOBAHNUS, BbIACIATh
IIPOBEPSIEMOE IIPEATIOJIOKEHNE, OLICHMUBATh IPABUIIBHOCTH MOpPSAJIKA
IPOBEJEHUS UCCIEIOBAHUS, JENATh BBIBOIBI;
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MPOBOAMUTH OMBITHl 1O HAOMIONEHUI0 (UIUYECKUX SBICHUM WIH
¢u3znyeckux CBOMCTB Ted (KamWUIApHBIE SIBICHHS, 3aBHCHUMOCTH
JaBJIEHUs BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAaHUSl M HarpeBaHUsl IpPHU M3JIYYEHHUU OT LIBETa M3IIydarolen
(mornomaromei) MNOBEPXHOCTH, CKOPOCTh HWCHApEHUsi BOABI OT
TEMIEPATYpPhl KUJIKOCTH M IUIOIMAAN €€ MOBEPXHOCTH, AJIEKTPU3ALIUS
TEl W B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsiOB, B3aUMOJACHCTBHE
[OCTOSTHHBIX MarHUTOB, BU3YyaJIU3alysl MATHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToB, AEWCTBHS MAarHUTHOTO TOJS Ha IPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJIBUTATEINSl MOCTOSTHHOTO
TOKa): (OpMYJIHUpPOBaTh MPOBEPSEMbIE MPEANOJI0XKEHUA, COOUpPaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000pyA0BaHuUs, ONKUCHIBAThH XOJ1 OTbITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITIONHATh MPSIMbIE HM3MEPEHHS TEeMIepaTyphl, OTHOCHTEIHHOU
BIQKHOCTH BO3[yXa, CHJIBl TOKAa, HAMPSHKCHHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUECKUX BEIMUMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YIETOM 3a/1aHHOM aOCOIIOTHOM MOTPEILIHOCTH;
IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTU OJAHON (PU3NUECKON BETMUMHBI
OT JApPYyroil ¢ HWCHOJB30BaHHWEM TNPSIMBIX H3MEpPEHUIl (3aBUCHMOCTH
COTIPOTUBIICHUSI TMPOBOJHUKA OT €r0 JJIMHBI, IJIOMAJAN MOIEPEYHOTO
CEUEHHUsI U YJIEJIbHOIO COINPOTUBIICHUS BELIECTBA MPOBOIHHUKA, CHJIbI
TOKa, MIYLIEro 4epe3 MPOBOJHHUK, OT HANPSHKEHUS HA TPOBOJHUKE,
UCCIIEJIOBAaHUE TMOCJIEAOBATEILHOTO W MapajuIeIbHOTO COEIMHEHUMN
MPOBOJAHMKOB): TJIAHUPOBATH HCCIIEOBaHME, COOMpAaTh YCTAaHOBKY W
BBITIONHATH U3MEPEHHUS, CIENys MPEAJIOKEHHOMY TUIaHy, (PUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOIUIl U IpadHKOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE W3MEpEHHs (U3NYECKUX BeMMYUH (yAelbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTUBJICHHE MPOBOAHHKA, paboTa
MOIIHOCTH 3JEKTPUYECKOTO TOKA): MIIAHUPOBATH U3MEPEHUS, COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJIEIYs NMPEAJIOKEHHON MHCTPYKLMH,
Y BBIUUCIISTH 3HAUEHUE BEJIMYUHBL

coOno/laTh MpaBUjia TEXHUKM O€30MacHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKkTepu30BaTh MPUHLMUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha UX OMHCaHHs (B TOM 4YHCIIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETP, apoBasi TypOUHa, aMIIepMeTp,
BOJIETMETP, CUETUUK DIECKTPUUECKON IHEPTHH, dJICKTPOOCBETHTEIHHBIC
npuodopkI, HarpeBaTEIbHbIE AIEKTPOIIPUOOPHI (npumepsl),
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AIIEKTPUYECKUE TMPEAOXPAHUTENN, DIEKTPOMArHUT, JJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HWCIOJb3ysl 3HAaHUS O CBOWCTBAaX (PU3UUECKHUX
SBJICHUM U HEOOXOAMMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;

e pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC
npuOOpbl TO CXEeMaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI JIEKTPUUECKHUX
nened ¢ MOCIENOBATENbHBIM M MapajluieJbHBIM  COEIUHEHHUEM
AJIEMEHTOB,  pas3iuyasi  yCIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

e TMPUBOAUTH MpUMEPHl (HAXOIUTh HMHPOPMALMIO O MIPUMEPAX)
OPAaKTHYECKOTO UCIOJIb30BAHUS (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU IS 0OecrieueHnus: 0€30MacHOCTH MPU 0OpallleHuU ¢ pudopaMu
¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHsI 3/IOPOBBS U COOIOICHHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH Cpee;

e OCYHIICCTBIIATh TOWCK HWHPOpMAIUU (PU3HMUECKOTO COACpXKaHHUSI B
WHuTepHeTre, Ha OCHOBE HMMEIOIMIMXCS 3HAHUM U NYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX MCTOYHUKOB BBIIEIATh MH(GOpPMALMIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOI;

e HCIMONB30BaTh TMPHU  BBINOJHEHUH y4E€OHBIX 3aJaHUN  HAy4HO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOrO COAEepX aHUs, CIPABOYHBIC
maTepuaibl, pecypchl cetu  WHTepHer, BiIajeTb HpuUéMaMu
KOHCIIEKTUPOBAHUSl TEKCTa, MpeoOpa3oBaHusl MH(GOpPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIIEHUS,
0000mmass MHGOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3HUUYECKOTO
COJIEp)KaHusl, B TOM 4YHCIE MYyOJIUYHO TNPEACTAaBIATh PE3YIbTaThl
MPOEKTHOM MJIM UCCIIEI0BATENLCKOMN S TEIbHOCTH, TIPU 3TOM IPaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHUHBIA amnmapar Kypca (QU3UKH,
COTIPOBOXAAThH BHICTYIUICHHE MTPE3CHTAIINEH;

e IIpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
MIPOLIECCOB pacHpenesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/1a4aMHU, CIICIUTH 32 BHITIOJHEHUEM TUTaHA IEHCTBUI
U KOPPEKTHUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIJIAJ B
JeSITeIbHOCTD IPYTIIbI, BBICTpauBaTh KOMMYHHUKATHBHOE
B3aMMO/ICICTBHE, MPOSBIISASL TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koniy oOyuenuss B 9 Kjacce mpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHPOBAHHOCTH y 0OYJAIOIINXCS YMEHUI:
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WCIIONIb30BaTh TMOHSATHS: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPAeKTOPHSI, OTHOCUTEILHOCTh MEXaHIMUECKOTO IBUKECHHUS, TehopMans
(ynpyrasi, macTuyeckas), TpeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, A0COJIIOTHO TBEPOE TETIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECUE, MEXaHUYECKUE KojaeOaHus
Y BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, dJICKTPOMArHUTHHIC BOJIHBI,
MIKaJa  3JEKTPOMAarHUTHBIX  BOJH, CBET,  OJIM30PYKOCTb U
JaJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs M MOTJIOUIeHMs], alib(pa, Oera- u
ramMma-u3JIy4eHus, U30TOIBbl, IAEpPHAs SHEPreTHKA,;

pa3inyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBHYKEHUE, CBOOOIHOE
najieHue  TeJ, pPaBHOMEpPHOE  JBHKEHHE TI0  OKPYKHOCTH,
B3aUMOJEHMCTBUE TE€J, PpEaKTUBHOE JBWXKEHHME, KoJeOaTenbHOe
JBIKEHUE (3aTyXalollue W BBIHY)KJCHHbIE KOJIeOaHUs), PE3OHAHC,
BOJIHOBOE  JIBIDKEHHE,  OTpPaKEHHE  3ByKa,  MPSMOJIWHEHHOE
pacmpocTpaHEHHE, OTpPaXEHHE W NPETOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTpPa)XKCHHE CBETA, Pa3sIo’KEHUE OEJIOro CBeTa B CHEKTP U
CIIO)KEHHME CHEKTPaJbHBIX LBETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs
PaZOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa M3ITYUCHHS)
M0 ONMHCAaHWI0O HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MpPOSBIECHUE W3YYCHHBIX (PU3MUECKUX SBJICHUH B
OKpYy»XaroleM Mupe (B TOM uuclie (Pu3ndeckue siBJICHUS B MPUPOJIE:
OpPWIMBBI W OTJIMBBI, JBWKeHHE IutaHeT CONHEYHONH CHCTEMBI,
pPEaKTUBHOE JABM)KCHHE JKHUBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB
’KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJHBI, LYHAMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOAE, OMOJIOrHUEcKoe AecTBHE
BUJUMOTO, YJIbTPA(UOIETOBOTO ¥ PEHTTEHOBCKOTO  M3JIy4YCHHIA,
€CTECTBCHHBI  pagMOaKTHBHBIK  (OH,  KOCMHUYECKHE  JIyuH,
paiMoOaKTUBHOE W3Iy4YeHHE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE
paZMOaKTUBHBIX M3JIyUeHUH Ha OpraHu3M uejoBeKa), MpU ITOM
NepPEeBOJUTh  NPAKTHUUYECKYI0  3aJadyy B  y4yeOHYIO,  BBIICNATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PU3NYECKUX SBJICHUN;
OMUCHIBATh HW3YYCHHBIE CBOWCTBA Tel H (U3HUECKHUE SIBICHHUS,
UCIIOJNIB3YSl (PU3NYECKUE BEIMYMHBI (CPEAHSASI U MTHOBEHHAs CKOPOCTb
TeJa MPU HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHUE, IEpeMEIICHHE, MTyTh,
yIJoBasi CKOPOCTb, CWJa TPEHUs, CHJIa YNPYroCTH, CUiIa TKECTH,
yCKOpeHue CBOOOJHOTO MajeHUs, BEC Tella, UMITYJIbC Tela, MMITYJIbC
CWJIbI, MEXaHWueckas paboTa W MOIIHOCTb, TOTEHIMANbHAS JHEPTHUS
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Tela, MOAHATOTO HaJ[ MOBEPXHOCTHIO 3€MJIM, MOTECHIHATIbHAS YHEPTHS
CKATOM TPYKUHBI, KUHETUYECKAsh SHEPrus, IOJHAs MEXaHHYecKas
SHEPTrHUsl, NEPUOJ] U HYACTOTA KOJIEOAHUM, TJTMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MTOKAa3aTellb MPEIOMIICHUS CPEb), TPU
OTMCAaHWM TIPABUILHO TPAKTOBATh (DM3UYCCKUN CMBICT HCIIOIH3YEMBIX
BEJIMYMH, O003HAUYCHUSI M €IUHUIIBI (PU3UYECKUX BEIUYUH, HAXOAUTh
(dbopMyIIbl, CBSA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH rpadMKK U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH;

XapaKTepHU30BaTh CBOWCTBA TeN, (PU3NUECKHE SIBICHUS W TIPOIIECCHI,
WCTIONB3YS 3aKOH COXPAHEHUSI SHEPTHUH, 3aKOH BCEMUPHOTO TATOTECHMUS,
OPUHLHUI CYNEPHO3ULIHNKA CWJI, MPUHIMI OTHOCHUTENbHOCTH [ amumies,
3aKOHbl HbIOTOHA, 3aKOH COXPaHEHUs UMITYJIbCA, 3AKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsijOBOTO M MacCOBOTO
yuceql TMpU SIICPHBIX pEaKIUsAX, IpPU OSTOM JIaBaTh CJIOBECHYIO
bopMyJIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUUYECKOE BHIPAXKEHHUE;
OOBACHSATH (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyallMil  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISBJISITh TPUUMHHO-CJICICTBEHHBIE CBA3HU, CTPOUTh OOBSICHEHHE U3 2—3
JIOTUYECKUX IIAroB ¢ ONOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3NUYECKUX
SABJICHUM, PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJaud (ONMHUparONIMecs Ha CcUCTeMy H3 23
ypaBHEHMWI), WCHONB3Yd 3aKOHBI U  (POPMYJbBI, CBS3BIBAIOIINE
dbu3uyeckre BeIMYMHBI: HAa OCHOBE aHajdu3a YCJIOBUA 3aJaud
3alUChIBaTh KPATKOE€ YCJIOBUE, BBISIBISATH  HEJOCTAIOIIME WU
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUISl PELICHHS, MPOBOJUTH PACUYEThl M OLECHHUBATh PEATUCTUYHOCTh
MOJTYYE€HHOT0 3HaYeHUs (PU3UYECKON BEIIMUUHBIL;

pacrio3HaBath MNPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPU TTOMOIIU
(bU3UYECKUX METO/OB, UCIOJIB3Ysl ONMKUCAHUE UCCIICAOBAHUs, BBIICISThH
IpPOBEPSIEMOE TMPEANOJI0KEHUE, OLIEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIEAOBAHUS, JIe€JIaTh BBIBOAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB;

MPOBOJUTHL OMBITHI 1O HAOMIOJCHUI0 (U3UYECKUX SBJICHUN WM
du3nuecKux CBOMCTB Ten (M3ydeHne BToporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsI YHEPTHH, 3aBUCHMOCTh TEpHOja KoJeOaHuil MPY>KUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYAbl MajblX KoJieOaHUM, MPSIMOJUHEHHOE paclpoCTpaHECHUE
CBETa, pas3joKeHue Oeaoro cBeTa B CIEKTp, H3YYEHHUE CBOWCTB
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M300paXeHMsl B IJIOCKOM 3€pKalie U CBOMCTB M300payKEHUS MpeIMeTa B
coOuparolel TuH3e, HaOJII0ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITYYCHHUSI): CAMOCTOSITEILHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO
HaObopa oOOpyJIOBaHUS, OMHCHIBATH XOJ OMNBbITA U €ro pPe3yJIbTaThl,
(dbopMyIHpOBaTh BHIBOIBI,

MPOBOAMTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIpEAeIIss
CpellHee 3HAaueHHUE HU3MepseMON BeIMYMHBI ((POKYCHOE pPACCTOSHUE
cobuparonieid JMH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEpeHUs
(M3MepUTENHHOTO TTPUOOpPA);

MPOBOANTH HCCIIEOBAHHE 3aBHUCUMOCTEH (PU3MYECKHX BEIUYUH C
WCIIOJIb30BaHUEM TPAMBIX W3MEPEHHUH (3aBHCHUMOCTH IyTH OT BPEMEHHU
pU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayaJbHON CKOPOCTH, IEpHOJa
KoJIe0aHW MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpaK€HUsl CBETa OT yria MaJeHus U yria MpeJoMJICHHs OT yria
NajeHusl): TJIAaHUPOBATh HCCIEJOBAHUE, CAMOCTOSITENIBHO COOMpPAThH
YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl IMOJYYEHHOH 3aBUCHMOCTH
(bu3MUeCKUX BEJIIMYUH B BUJIC TAOJUIl U TPpaQUKOB, JAEJIaTh BHIBOJBI 10O
pe3yJibTaTaM HCCIIEI0BAHNUS;

MPOBOANTh KOCBEHHBIE H3MEPEHHUS (U3MUECKUX BEIUYHUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TMpPH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KO3(PPUIIMEHT
TPEHUS CKOJIBKEHMsI, MEXaHU4ecKasi paboTa U MOIIHOCTh, YacTOTa U
nepuosa KojieOaHWi MaTeMaTH4eCKOro W MPYXUHHOTO MAasTHUKOB,
OoNTHYECKas Cuja COOMparolIe JIMH3bL, PAaTUOAKTUBHBIA (POH):
MJTAHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMOJHATh  WU3MEpPEHUs, CcleAys MPEUIOKEHHOM  MHCTPYKIIHH,
BBIUHCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IMOJYYCHHBIC
pe3yJIbTATHI C YYETOM 3aJaHHOUW MOTPEIIHOCTH U3MEPECHU;

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YyYEHHBIX (U3MUECKUX MOJIENeH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, TOUCUHBIN MCTOYHUK
CBETa, Ny4, TOHKas JIMH3a, MJIaHETapHas MOJETbh aroMa, HyKJIOHHas
MOJIeh ATOMHOTO S/IPa;

XapaKTepU30BaTh TMPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
CIUIOMETP, JATUYHUKH TMOJOXKEHUS, PACCTOSIHUS M YCKOPEHHs, paKeTa,
9XOJOT, OYKH, MEPUCKOIN, (oToamnmapar, ONTHUYECKHE CBETOBOJIHI,
CHEKTPOCKOT, I03UMETp, kamepa BuibcoHa), MCHONB3ysS 3HAHUA O
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CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXOoAMMble (U3UUECKUE

3aKOHOMEPHOCTH;
e HUCMOJb30BATh CXEMbl W CXEMAaTUYHBIE PUCYHKH  HM3YUYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npuOOpoB u

TEXHOJIOTHYECKUX TMPOIECCOB MPH PEIMICHUH YIeOHO-TIPAKTUICCKUX
3a/1a4u, ONTUYECKHUE CXEMBI JIJISi TIOCTPOCHUSI M300PKEHU B TUIOCKOM
3epKaJie U coOuparoien JMH3e;

e TMPUBOJAUTH TMpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX)
IPAKTUYECKOTO MCMOIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMU
KU3HH U1 00ecTieueHnus: O€30MaCHOCTH MPU OOPAIEHUH C MPUOOpaMu
Y TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CpEE;

e OCYIIECTBIATh TMOUCK UHGOPMAIMK (PUINYECKOTO COJEpPKAaHUS B
Nutepuere, camMocTOSITENbHO (QOPMYIUPYs] TMOMCKOBBIM  3ampoc,
HAXOJIWUTh  IyTH  ONPEAEIEHUS  JOCTOBEPHOCTH  IMOJYYCHHOU
vHpOpMaIlUi Ha OCHOBE HUMEIONIUXCS 3HAHUN U JOMOJHUTEIbHBIX
UCTOYHUKOB;

e HCMOJBb30BATh TMPU  BBIOJHEHUH YYE€OHBIX 3aJlaHU  HAY4YHO-
MONYJISIPHYIO JINTEPATYPy (PU3HUYECKOTO COJEpKaHUs, CIPABOYHbBIC
Marepuainbl, pecypcel ceth MHTepHeT, BiameTb NpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMKM W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
nHpoOpMaIluul U3 HECKOJIbKMX HWCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO TMPENCTABIATh PE3yJbTaThl MPOEKTHOM WM HCCIEI0BATEIbCKON
JNEATEIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIOJIb30BaTh M3YyUYECHHBIA MOHATUWHBIN
anmapaTr u3y4yaeMoro pasiena (QU3MKH U CONMPOBOXAATh BBICTYIUICHHE
Mpe3eHTaluen ¢ y4u€TOM 0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne  HaumenoBaHmue
(uu¢posbie)
n/  pa3jgeioB H TeM Bce = Koutposbn IIpakruuec
o0pa3zoBaTejibHbIE
n NMporpamMmmbl ro ble pa0oTbl  KHe padoThI
pecypcsl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaIOLIEro Mupa
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®du3uka - HayKa o

bu6nuoreka [IOK

1.1 2 https://m.edsoo.ru/7f4

TpUpOC 16194
bu6nmoreka [IOK

dusunueckue

1.2 2 https://m.edsoo.ru/7f4
BEJINYUHBI 16194
EcrectBeHHOHAayY bubmuorexa [JOK

1.3 HBII METOJT 2 https://m.edsoo.ru/7f4
MO3HaHUA 16194

Hroro no pazaeny 6

Pasneu 2. [lepBoHayasibHbIE CBeIeHNSI 0 CTPOCHUM BelllecTBa

bubnnoreka IIOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f4
BEIECTBA 16194
JIBrkenue u bubnmnoreka HOK
2.2 B3aHMMOJICHCTBUE 2 https://m.edsoo.ru/7f4
YaCTHII BEIIECTBA 16194
ArperatHbie bubnuorexa [HOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f4
BEIIECTBA 16194
Hroro no pasneny 5

Paznen 3. /IBuskeHne U B3auMo/1

elicTBHeE TeJ

bu6nuoreka [IOK
Mexanudeckoe
3.1 3 https://m.edsoo.ru/7f4
JBUKEHUE 16194
WHepims, Macca bu6mmorexa [IOK
3.2 PIHA, ’ 4 https://m.edsoo.ru/7f4
IUIOTHOCTD 16194
bu6mmoreka [IOK
3.3 Cuna. Bune! cun 14 https://m.edsoo.ru/7f4
16194
Hroro o pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

JlaBneHue.
[Tepenaua
JaBJICHUS

4.1 TBEPABIMU
TeJIaMH,
KUJIKOCTAMU U
ra3amu

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
16194



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

bu6nuoreka [IOK
JlaBieHne
4.2 5 https://m.edsoo.ru/7f4
KUJIKOCTH 16194
bu6nmoreka [IOK
Atmocdepnoe
43 TvMOChepH 6 https://m.edsoo.ru/7f4
JIaBJICHUE 16194
HeicTBue
JKUJIKOCTH U Ta3a bubmorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f4
Ha MOrpyKEHHOE 16194
B HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edsoo.ru/7f4
MOIIHOCTb 16194
bubnnoreka IIOK
IIpocTrie
5.2 5 1 https://m.edsoo.ru/7f4
MEXaHU3MBbI 16194
bubnnoreka IIOK
MexaHnnueckast
53 4 1 1 https://m.edsoo.ru/7f4
SHEprus 16194
Hroro no pasneny 12
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO
68 3 12
YACOBIIO
I[TPOT'PAMME
8 KUIIACC
N HaunmenoBanu KoumuecTBo yacos DJIeKTPOHHbIE
" e pa3iesioB M (undpoBbIe)
n/ Bcer Konrpoasn  IIpakTuuec
TeM o0pa3oBaTe/ibHbIE
n 0 ble paboThl KHe padoThl
NMporpamMmbl pecypchl
Pasznea 1. TensioBble siBJIeHUS
Crpoenue u bubnnoreka [JOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f41
BEIIIECTBA 8lce
bu6mmorekxa [IOK
TennoBeie
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOIIECCHI S lce
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Hroro no pazneny

Pa3znea 2. Jaekrpuuec

28

KHE€ U MArHUTHbBIC ABJICHUSA

DIIeKTPUUYECKHE
3apsiibl.
bu6mmoreka [JOK
3apsiKeHHbIE
2.1 7 1 https://m.edsoo.ru/7f41
Tena ¥ ux
. 8lce
B3aUMOJICHCTBH
e
[TocrostHHBIN bubmuotexa [JOK
2.2 ANEKTPUUECKUI 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
bubmuoreka [JOK
MarunurtHbie
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHHS
8lce
bubmuoreka [JOK
DNIeKTPOMAarHuT
2.4 4 https://m.edsoo.ru/7f41
Hasl UHIYKIUS 21 ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBLIEE
KOJIMYECTBO
68 3 14.5
YACOB IIO
ITPOI'PAMME
9 KJIACC
N HanmenoBanu @ KoumnuecTBo yacos DJIeKTPOHHbIE
" | e pa3ieyioB u (uudposbie)
n/ Bcer Konrpoasn  IIpakTuuec
TeM o0pa3oBaTe/bHbIC
n 0 ble paboThI KHe padoTbl
NMPOrpamMmbl pecypcsl
Pa3znen 1. Mexanuveckne siBJICHUSA
Mexanuyeckoe
but6mmoreka [IOK
JIBIJKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41
CIOCOOBI €ro
ada6
onucaHus
Bzaumonelicteu bubmmorexa TIOK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Tel
ad4a6
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bu6nuoreka [IOK

3aKOHEI
1.3 10 https://m.edsoo.ru/7f41
COXpaHEHHUsI
ada6
Hroro no pazneny 40

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

bu6nmoreka [IOK
Mexanunueckue
2.1 7 https://m.edsoo.ru/7f41
KoJIeOaHus
ada6
bu6nmoreka [IOK
Mexanunueckue
2.2 8 1 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
adab
Uroro no pazneny 15

Pa3nes 3. DjieKTpoMarHuTHoeE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

DNIeKTPOMAarHuT
bubmuorexa [JOK
HOE I10JIE U
3.1 6 https://m.edsoo.ru/7f41
3JICKTPOMArHUT
a4a6
HBIE BOJIHBI
Uroro no pazneny 6
Pasznea 4. CBeToBbIe IBJICHHS
3aKOHEI bu6nuoreka [IOK
4.1 pacrmpocTpaHeH 6 https://m.edsoo.ru/7f41
s CBETa a4ab
JIuH3BI B bu6nuoreka [IOK
4.2 ONTHYECKHE 6 https://m.edsoo.ru/7f41
nprOopbI a4a6
Paznoxenue bu6mmoreka [IOK
43 0eJIoro cBera B 3 https://m.edsoo.ru/7f41
CIIEKTP adab
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIEHHS
Hcnyckanue u bu6muoreka [JOK
5.1 MIOTJIOIICHHE 4 https://m.edsoo.ru/7f41
CBE€Ta aTOMOM a4ab
but6mmoreka [IOK
Crpoenue
52 6 https://m.edsoo.ru/7f41
aTOMHOTO siipa
a4a6
STepHble but6mmoreka [IOK
53 7 1 https://m.edsoo.ru/7f41
peaxiuu
a4a6
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Uroro no pazaeny 17

Pasneu 6. [loBTOpUTEIbHO-00001IAK01MIA MOAYJIb

IToBTOpEHUE U

00001IeHEe bu6nmoreka [IOK
6.1 COJIepKaHUs 9 2 https://m.edsoo.ru/7f41
Kypca GU3HKU ada6

3a 7-9 knacc

Hroro no pazneny 9

OBUIEE

KOJIMYECTBO

YACOB 11O 102 3 27
[MPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHE
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