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11.PABOYAS ITPOTPAMMA I10 YYEBHOMY IIPEJMETY «PU3NKA»
(BA30OBBIN YPOBEHD).
MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YUYCHHS
bu3MKN Ha AEATETBbHOCTHOM OcCHOBEe. B mporpamMme mo (u3HMKEe yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUA IPEIMETHOIO COACPKAaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YYUTEIIO B CO3/IaHNU pabouell MporpaMMsl 0 y4eOHOMY IPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0ruel, acTpOHOMUEN 1 pu3nUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, IPEIOCTaBIseT HaubOoJee sICHbIC
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METOJa MO3HAHUA, TO €CTh CI0c0o0a MOy4YeHHs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 raaBHBIX 3a7a4 (pU3UUECKOro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CJIIEYyIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYy4HYIO
IPAaMOTHOCT:

® Hay4HO OOBSACHSTH SIBICHMUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® HHTEPNPETUPOBATH JJAHHBIEC U UCOJIb30BATh HAYYHbIE JJOKA3aTEIbCTBA IS

MOJTYYEHHUSI BEIBOJOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3



nekadpst 2019 r. Ne T1IK-4BH).
Hean usyyenus pusuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHS OOYydYaloluXcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABICHUN O HAYyYHOM METOJIe NMO3HAHUS U (HOpMUpPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYIKAIOIIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHsI OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;
¢dopmupoBaHrEe TPEACTABICHUNH O poyiu (U3UKU JJIsl Pa3BUTHs JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHWH O  BO3MOXKHBIX  chepax  Oymymieit
npodecCUOHANBPHON AESITEeIbHOCTH, CBA3aHHON ¢ (PM3UKOMH, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmero o0pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHHUI ONMUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHbBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEUIUX pacd€THBIX 3adad ¢
UCTIOJIb30BaHUEM duznyeckux Mojenel, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJItOUasi ”HPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHNE NH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpoeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNI0).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, YUUTEb JeacT BEIOOP MPOBEICHUS
Ja00paTOPHBIX Pa0OT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
oOy4Jarommxcsi, CIUCKa IKCIEPUMEHTAIBHBIX 3aJlaHUM, MpejiaraéMblX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa 1o (hU3MUKe.

®opmbl yuéTa padoueil MporpaMMbl BOCIIMTAHUS



Pabouas mporpamma Bocnutanus MBOY «I'umnHazus Ne 1 - Ilentp
00pa30BaHMsD) peaan3yeTcs B TOM UYMCIE U YePEe3 UCIOJIb30BAHNE BOCIIUTATEIBHOTO
NOTEHIMaNa ypoKkoB U3k, DTa paboTa OCYIIECTBISIETCS B CASAYIONNX (hopmax:
— [ToOy>xnenne oOyyarommxcs coOMI0aTh Ha ypoKe OOMICTIPUHATHIE HOPMBI
MOBEJICHUS, TTPaBWIa OOIICHUS CO CTAPIIUMU (TIEIaroTHYeCKUMH pabOTHUKAMH) U
CBepCTHUKaMH  (OOydYaromUMHCS), TPUHLIMIBI  y4eOHOW  JUCHUIUIMHBI U
caMOOpraHU3allUu.

— [IpuBneyeHre BHUMaHUS 00yYaIOMUXCs K IEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypOKax MpeJIMETOB, SIBIICHUMN, COOBITHI uepes:

— oOpalleHue BHUMAHHUS Ha SPKUX JesATelied KyJIbTypbl, CBSI3aHHBIX C
U3y4aeMbIMHU B JIaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBHI OHU BHECIH B
pa3BUTHE Halllel CTPaHbl U MUPA, HA TOCTOMHBIC MOAPAKAHUS IPUMEPHI UX KU3HHU,
Ha MOTHBBI UX TTOCTYITKOB.

— Hcnonb30BaHnEe BOCHHUTATEIBHBIX BO3MOYKHOCTEW COJEp)KaHUs y4eOHOTro
npeametra st GOPMHUPOBAHUS Yy OOYYAIOMIMXCS POCCHUHCKUX TPaJIUIUMOHHBIX
JyXOBHO-HPABCTBEHHBIX U  COLMOKYJBTYPHBIX II€HHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JJIl UTEHUS, IPOOJIIEMHBIX CUTyallMi AJ1sl 00CyKIEeHUs
B KJIacce.

— NuunmnnpoBanue oOCyKIEHUM, BBICKAa3bIBAHUI CBOErO0 MHEHHUSI, BBIPAOOTKHU
CBOETO JTUYHOCTHOTO OTHOIICHHS K HM3yYaeMbIM COOBITHSIM, SBIICHUSM, JIHIIAM,
MIPOM3BEICHUSM XY0KECTBEHHOW JTUTEPATYPhl U UICKYCCTBA.

— BxiroueHne B ypoK HUIpOBBIX IPOLEAYpP, KOTOPBIE MOMOTaroT MOAAEPXKATh
MOTHUBAIIMIO OOYYaIOMUXC K TOJYyYECHUIO 3HAHUN, HAJKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJacce, IOMOraloT  YCTaHOBJICHHUIO
no0poskenaTeabHON aTMoc(ephl BO BpeMsl YpOKa.

— [IpumeHneHne Ha ypoKe WHTEPAKTHBHBIX (HOpPM pPaOOTHI, CTUMYIUPYIOLIIX
MO3HABATEJIbHYIO0 MOTUBALIUIO O0YYArOIINXCA.

- [Ipumenenue TpynmoBol paboThl WM paboThl B Tapax, KOTOpbIE
CHOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMaHAHOM pabOThl M B3aUMOAECHCTBHIO C
JIPYTUMU 00yYarOITUMUCH.

— Bribop u wmcmonp3oBaHMEe Ha ypOKax METOJOB, METOJIWK, TEXHOJOTHH |,
OKa3bIBAIOMINX BOCIUTATEIBHOE BO3JCHCTBHME HA JIMYHOCTh B COOTBETCTBHH C
BOCTIUTATEILHBIM UACATIOM, LIEJBIO U 331a4aMU BOCTIUTAHUSI.

— NuunmupoBanue ©  TOAJAEPKKAa  HMCCIENOBATEIbCKONW  JIEATEIbHOCTH
IIKOJIbHUKOB B (hOpME BKIIFOUCHHUSI B YPOK PAa3TMUHBIX UCCIIEI0OBATEIBCKUX 3aaHHH,
YTO JAeT BO3MOXKHOCTh OOYyYaroIIMMCSl MPHUOOPECTH HABBIKU CAMOCTOATEIHHOTO
pEIICHHS TEOPETUUECKOM MPOOIEMBbI, TeHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
TUIOTE3, YBAKUTEIHLHOTO OTHOIICHUS K UyKUM HJICSIM, yOJIMYHOTO BBICTYTUICHUS,
apryMEHTUPOBAHMS M OTCTaWBAHMS CBOCH TOYKU 3PCHUS.

— YcTaHOBIEHNE  YBaXUTENbHBIX,  JIOBEPUTEIBHBIX,  HE(POpPMaIbHBIX
OTHOIIIEHUH MEXIy YYUTEJIeM U yUeHUKaMH, CO3JaHhe Ha YPOKaX dSMOIIMOHATBHO-
KOM(OPTHOM cpeibl.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.
®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, 3JIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeIMUnHbL. M3Mepenne puzndeckux BeanunH. Puznyeckue npuodopsl.
[TorpemHocts u3MepeHuil. MexayHaponHas cucrema enunuil. Kak ¢usuka u
JIPYTH€ €CTECTBEHHBIE HAayKH W3y4alOT NPHUPOAY. ECTECTBEHHO-HAay4HBIA METOJ
NO3HAHU: HAONIOJCHNUE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABM)KEHHUE TMIIOTES,
HKCIEPUMEHT [0 MPOBEPKE THUINOTE3, OOBACHEHUE HAOII0JAEMOrO SIBJICHUS.
Omnucanue GU3NUECKUX SIBJICHUN C TIOMOIIBIO MOJENIEH.
Jlemoncmpayuu.
1. MexaHu4deckue, TeIIOBbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. Ousnyeckue MpPUOOPHI U MPOIENypa MPSMBIX H3MEPEHUN AaHAIOTOBBIM H
1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpeneneHne UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUbdOpa.
N3mepeHne pacCcTOSHAMN.
N3mepenne 06bE€Ma KUIKOCTU U TBEPAOIO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.
M3mepenne TeMiiepaTypbl U MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYMKA
TEMIIEpaTyphl.
[IpoBeneHne wHccIeqOBaHUS IO NPOBEPKE TUIIOTE3bl: NAIBHOCTh MOJIETA
[IapUKa, IMYIIEHHOIO TOPU30HTAJIBHO, TeM OoJiblle, 4eM OOoJblle BbICOTa
mycKa.
Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.
CrpoeHue BellecTBa: aTOMbl W MOJEKyJdbl, HX pa3Mmepbl. OTMbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEUIECTBA. JIBMKEHME YacTHI] BEIECTBA.
CBsI3b CKOPOCTH JBWKEHHs YacTHI] C TEMIEPATypod. bpOyHOBCKOE IBHKEHHE,
muddys3us. B3aumonelicTBUEe 4YacTUIl BEIIECTBA: MPUTSIKEHHWE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEW M TBEPIBIX
(kpucTayuinyeckux) Tein. B3auMocBsi3b Mexkay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.
Jlemoncmpayuu.
1. HaGmoneHue OpOyHOBCKOTO JBUKECHHUS.
2. Habmonenue nuddysum.
3. HaOmtonenue siBneHui, OOBSCHSAIOMMXCA TPUTSHKEHUEM WA OTTAJIKUBAHUEM
YacTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. Ouenka nuameTpa aToMa METOJOM PSJIOB (C UCIOb30BaHUEeM (GoTorpaduii).
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2. OnpITbl 10 HAOJIIOJEHUIO TETJIOBOIO PaCIIMPEHMsI Fa30B.
3. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKSHHUS.

Pa3nea 3. /IBuskeHue U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JABWKEHUS. SIBIeHNE HHEpLUH. 3aKOH HHEpUUU. B3anmoaelicTBre Ten Kak
PUYMHA U3MEHEHHSI CKOPOCTHU JIBH>KEHHS Tesl. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B E€IUHULE
o0béma BemecTBa. Cuila Kak XapakTepUCTHKa B3auMojeicTBus Tten. Cuia
yOPYrocTH U 3aKoH ['yka. Mi3MepeHne cuibl ¢ MOMOIIBIO THHAMOMETpa. SIBiieHne
TATOTEHUs] U cuia TspkecTd. Cuna TsDKECTH Ha JpYyrux IvlaHetax. Bec Ttena.
HesecomocTs.  CnokeHMe  CHJI, HANpaBIECHHBIX IO  OJHOW  IPSMOM.
PaBnopnelicTtByromas cwi. Cuna tpeHus. TpeHHE CKOJIBXKEHUS U TPEHHUE ITOKOS.
Tpenue B mpUpoAe U TEXHUKE.

Jemoncmpayuu.
Habnrogenne MexaHn4ecKoro IBHKEHUS TENa.
N3mepeHne cKopoCcTH NMPSAMOIMHENHOTO IBH>KECHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.
Habnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TElL.
CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TE.
CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IPSIMOIA.
Jlabopamopnvie pabomel u onvimel.
1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JABMXKEHHUS (IIApUKa B KUIKOCTH,
MOJIEH JEKTPUUECKOTO aBTOMOOMIISL U TaK Jlajiee).
2. OmpeneneHue cpegHEll CKOPOCTU CKOJIBXKEHHs Opycka WM IIapuka IO
HAKJIOHHOU ITIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPJIOTO TeNA.
OneIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTsbKeHus (megopmanun)
NPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.
5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUS OT Beca

TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paszgea 4. /laBiieHue TBEPABIX TeJ, )KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYECHUS JaBlieHud. J[aBieHue rasa.
3aBUCHUMOCTh JaBJIEHHsA raza oT oObEMma, TemmepaTypbl. [lepenada naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBMatmueckune
MalIMHbI. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHbL. ['mapocraTuueckuii
napagokc. Coobmatromuecst cocynbl. ['mapaBnudeckue mexanu3mbl. ATMocdepa
3emiu 1 atMocdepHoe AaBieHue. [IpuunHbl Cy1ecTBOBaHHS BO3AYLIHONW 000JI0YKH
3emumn. OnbiT Toppuuermn. M3mepenue arMocpepHOTro TaBieHUs. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 115 usmepeHus
aTMoc(epHoro aaBieHus. JIeficTBrE )KUIKOCTH U ra3a Ha MOTpy>KEHHOE B HUX TEJIO.
BoltankuBatomas  (apxumenoBa) cuia. 3akoH Apxumena. IlimaBanuwe Teu.
Bosznyxomnasanue.
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Hemoncmpauyuu.

3aBUCUMOCTbH JAAaBJEHUSA ra3a OT TeMIEPATypPHhI.

[lepenaua naBneHUS KUJIKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

['mppaBnuueckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLICH CUJIBI OT 00BEMA MOTPYKEHHON YAaCTH Tella U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue naBaHMs TeNl: TUIABAHHWE WJIM MOTPYKEHHUE TENl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TEJIa U KUJKOCTH.

Jlabopamopnvie pabomul u onvimel.

WccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHne BHITAIKMBAIONIEH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIBI, JEMCTBYIOIIEW HA TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnsIThl, JEMOHCTPUPYIOIIAE  3aBUCUMOCTH  BBITAJIIKABAIOIIEH  CHIJIBI,
JNEUCTBYIOLIEH Ha TEJO B KUIAKOCTU, OT 00bEMA MOTPYKEHHON B JKUIAKOCTH
YacTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHE JIOJKH U ONPEICIICHHUE
€€ rpy30H0AbEMHOCTH.

Pazgea 5. PaGoTra u MOIIHOCTB. JHePrus.

Mexanudeckass padora. MomHocTs. IIpocTeie MexaHW3MBI: pbryar, OJIOK,

HAKJIOHHAs IUIOCKOCTh. IlpaBmiio paBHOBecus pblyara. IlpuMenenue npasuia
paBHOBecusi pbluara kK OJoKy. «3oJjioToe mpaBmwio» Mexanuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocTeie MexaHU3Mbl B OBITY U TE€XHHKE. MexaHu4ecKas YHEeprusl.
Kunernueckass u moTeHIuanbHass »dHeprus. [IpeBpamieHne oOgHOrO BHIA
MEXaHMUYECKON YHEPTUH B APYTrOW. 3aKOH COXPAHEHHUsI DHEPTUN B MEXAHUKE.

1.

oW

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre pabOThl CHIIBI TPEHUS TP PABHOMEPHOM JBIKEHUU Teja IO
rOPU30HTATIBHON OBEPXHOCTH.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenue KII/[ HaKITIOHHOW MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIIACC

Paznea 6. TemioBbie iBJICHHUS.
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUS



BeliecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Moaenu TBEPAOTO,
KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammmueckne u aMmopQHbIe
tena. OOBSICHEHHME CBOWCTB Ta30oB, JKUIKOCTEH W TBEPIABIX TEJI HA OCHOBE
MOJIOKEHUN MOJEKYISIPHO-KUHETHYECKOM Teopuu. CMauyuBaHUE W KANWUISPHbBIC
aBieHus. TermnoBoe pacumpenue u cxxkatue. Temmeparypa. CBsi3b TeMIIEpaTyphl CO
CKOPOCTBIO TEIUIOBOTO JBMXKCHHUS 4acTull. BHyTpeHHsst sHeprus. CrocoObl
W3MEHEHUs] BHYTPEHHEH SHEpPruu: Terionepeaadya U coBeplieHue padoThl. Buabl
TEIUIONEpEeAaYu: TEIUIONPOBOJHOCTh, KOHBEKIHUs, wu3nydeHue. KommyecTBo
TEIUIOTHI. YJeiabHas TeIIOEMKOCTh BelIecTBa. TemiooOMEeH U TeIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. I[lnaBieHne W OTBepicBaHHE
KPUCTAUTMYECKUX BEIIECTB. YAenbHas TeruioTa raBieHus. [TapoobpasoBanue u
koHjeHcarus. Mcnapenue. Kumnenwe. VYaenpHas TemioTra mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYpPhl KUMEHUS OT arMoc(epHOro maBieHus. BraxHOCTb
BO3/AyXa. DHEprus TOIUIMBA. YJieJbHas TeruioTta cropaHus. IlpuHuumsl paboThl
TeroBbIX apurarteneit KII/[ temnoBoro nBuraress. TemnoBbie ABUTaTENIM U 3allIUTa
OKpYXaroUEH Cpelbl. 3aKOH COXPAHECHUS W MPEBPAIICHUA DHEPIMU B TEIUIOBBIX
rporeccax.
Jlemoncmpayuu.
HaGnronenre OpoyHOBCKOTO JIBUKEHUS.
Hab6monenue nuddysuu.
HaOGmronenne siBiieHni cMaurBaHUs M KAWL PHBIX SIBJICHUH.
Habmronenue TemioBoro pacuiupeHus Tel.
M3MeHeHne naBiaeHUs rasa IpPH HW3MEHEHHMH o00béMa W HarpeBaHUM WIIH
OXJIKJICHUU.
[IpaBuna u3MepeHus: TeMIEepaTyphl.
Buae! Tenmonepenayu.
OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.
. HarpeBanue nipu coBepiiieHuu pabOThl BHEIIIHUMU CHUJIAMU.
10 CpaBHeHME TEUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.Ha6mroneHne KumeHus.
12.HabmroaeHe MOCTOSHCTBA TEMITepaTyphl MPH TITABICHUH.
13.Moienu TEeIIOBBIX ABUTATENIEH.
Jlabopamopnvie pabomel u onvimel.
1. OnpITHI IO OOHAPYKEHUIO JICHUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.
2. OTnBITHI 110 BBIPAIIUBAHHUIO KPUCTAIIOB MIOBAPCHHOM COJIM MJIM caxapa.
3. OnpITel 1O HAOMIOJAECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, >KUIAKOCTCH U
TBEPABIX TEII.
Omnpenenenue AaBiICHUS BO3yXa B OAJUTOHE MITIPHUIIA.
OMBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3yXa OT €ro o0béMa
W HarpeBaHUsI WM OXJIaKICHUSI.
6. IlpoBepka rumnore3sbl TMHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATYPHI.

Ok wn e
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7. HaOGmionenue wu3MeHEHHs] BHYTPEHHEW OHHEpPruM Tejda B  pe3yJibTare

TeIUIoNepe auu U padOThl BHEIIHUX CHJL.

8. HccnenoBaHue sBICHUS TEJIO0OMEHA ITPHU CMEIIMBAHUU XOJIOJHON U ropsdeit

BOJIBI.

9. OmpeneneHne KOJINUECTBA TEIIOTHI, MOTYYSHHOTO BOJON MPU TETIOOOMEHE C

HarpeTbIM METAJUNIMYECKUM LIHITMHIPOM.

10.Onpenenenue yaenbHON TEMTOEMKOCTH BEIIECTBA.
11.WccnenoBanue mnpoiiecca UCHapeHus..
12.0Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.
13.0Ompenenenue yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazngen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KyroHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TE€d OT BEJIMYMHBI 3apsiioB M PACCTOSHUS MEXKAYy TeJIaMH).
Onektpuueckoe mone. Hanpsok€HHOCTR  AnexkTpuueckoro  mois.  [IpuHoun
CYNEpIIO3ULIMHA BJIEKTPUYECKUX IoJIed (Ha KadecTBEHHOM ypoBHe). Hocurenu
AIEKTPUYECKUX 3aPAI0B. DJIEMEHTAPHBIN dJIEKTpUUECKUU 3apsaa. CTpOeHUE aToMa.
[IpOBOIHMKM W JUAJICKTPUKU. 3aKOH COXPAHCHHUS JJIEKTPUYECKOTO 3apsja.
DIIEKTPUYECKUAN TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MIcTOUHMKH
MOCTOSIHHOTO TOKAa. JIeHCTBHSI 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIIEKTPUUECKHUM TOK B )KMJIKOCTSX U ra3ax. DiueKTpuueckas uemnb. Cua
TOKa. OJIeKTpuueckoe HampspkeHue. COIpOTHBIICHHE NPOBOAHHUKA. Y IENBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma urid ydactka nend. IlocienoBaTtensHoe U
napajuleIbHOE COEIMHEHUE NMPOBOJHUKOB. PaboTa MU MOIIHOCTH 3JIEKTPUYECKOTO
Toka. 3akoH J[xxoyns—JIenna. DnekTpuyeckue 1enu U NOTPEOUTENN IIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3ambikanue. [loctossHabie Maruuthl. Bzaumopeiicteue
ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE noje. MarauTHoOe 1oje 3eMIIM U €ro 3HaYEHUe
s ku3HU Ha 3emuie. OnbpIT Opcrega. MarHuTHOE MOJI€ 3JIEKTPUYECKOrO TOKA.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHUTHOrO TOJS Ha
MIPOBOJAHUK C TOKOM. OJIEKTPOJBHUIATENb ITOCTOSHHOTO TOKa. Mcmonb3oBaHue
DIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcrnopTe. ONbITHI
@apanes.  SBneHne  dnekTpomMarHuTHOM — mHAyKuuu. [IpaBuno  Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poJia 2IIEKTPUYECKHX 3apsAI0B U B3aMMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHieCcKast HHAYKIHS.

3aKOH COXpAHEHUS ANEKTPUUECKUX 3aPAIO0B.

[TpOBOJTHUKH U TUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTouHMKHM TTOCTOSIHHOTO TOKA.
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9. JleicTBUS JIEKTPUUECKOTO TOKA.

10.2nexTpruyecKuit TOK B KUIAKOCTH.

11.T"a30Bblii pa3psia.

12.VI3mepeHne CUitbl TOKa aMIIEPMETPOM.

13.M3Mepenne 3IeKTPUIeCKOTO HANPSDKEHHSI BOTETMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs MOJIFOCOB MarHUTa.

17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MarauTHoe 1moJsie Toka. DIEeKTPOMArHur.

20.IeficTB€ MATHUTHOTO TIOJISI HAa TPOBOJIHUK C TOKOM.

21.2neKkTpoaBUraTelb MOCTOSHHOTO TOKA.

22 .VccnenoBanue SIBJICHUS IEKTPOMATrHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTD  HAIlpaBJCHUS HWHIYKIIMOHHOTO TOKAa OT YCIIOBUHM €ro
BO3HUKHOBEHHUS.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.

1. OnbiTel 1O HAONIOJAEHUIO HJICKTPU3AIMU TEl UHAYKIMEH U 1pHu
CONPUKOCHOBEHUH.

2. UccnenoBanue JAEUCTBUSL DJIEKTPUUECKOTO TMOJS HA TPOBOJHUKU U
JTURJIEKTPUKHU.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOMN LIEMH MOCTOSHHOTO TOKA.

4. U3mepeHue U peryJMpoBaHHe CUJIbI TOKA.

5. Usmepenue u peryavpoBaHue HANPSKCHHUS.

6. HccnemoBaHue 3aBUCHMOCTH CHJIBI TOKAa, WIAYIIETO dYepe3 pe3ucTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

7. OmBITBI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €TO JJIMHBI, TUTOIIAIA MTOTIEPEYHOTO CEYCHUS M MaTeprara.

8. IlpoBepka mTpaBWiIa CJIOKCHHUS HAMPSHKEHUH TPU  TIOCIICTOBATEIHHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

9. llpoBepka mpaBwiia MJIs8 CWJIBI TOKAa TPHU TApaJICIIBHOM COCIUHEHUN
PE3UCTOPOB.

10.Onpenenenne pabOThI ISKTPHUIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.

11.0Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM HAa PE3UCTOPE.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO dYepe3 JaMIOuKy, OT
HaNpsHKEHUS Ha HEW.

13.0Ompenenenune KIIJ[ narpeBaTens.

14.ViccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15.V3yyeHne MarHUTHOTO TIOJISI TTIOCTOSTHHBIX MarHUTOB TP WX OOBEIUMHCHUH U
pa3ieiiCHUH.

16.VccnenoBanue MeHCTBHS SJEKTPUICCKOTO TOKA HA MAaTHATHYIO CTPENIKY.



17.0nbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJIEUCTBUS KaTyLIKHU C

TOKOM M MarHuMTa OT CHJIBI TOKA Y HaIlPaBJICHUS TOKA B KaTYyIIKE.

18.M13yuenue neiicTBUSA MarHUTHOTO TIOJISt HA MPOBOJHUK C TOKOM.
19.KoHcTpynpoBaHue U u3y4eHrue paboThl JEKTPOBUTATEIS.
20.U3mepenue KIIJI anexTpoaBUrareIbHON yCTaHOBKH.
21.0mBITBI  TIO  HWCCIEAOBAHUIO SIBJICHHUS DJICKTPOMAarHUTHOW — WHIYKIIHH:
MCCIIEIOBAHNE N3MEHEHUM 3HAYEHUS Y HAIIPABJICHUS MHAYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOro JABWXKEHUA. PaBHOMEpPHOE MNPAMOIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTh Te€JIa NPU HEPAaBHOMEPHOM JBIKEHHHU. Y CKOpeHHe. PaBHOyCKOpeHHOe
npsiMonuHelHoe aBmxenue. Ceodoanoe najaenue. Onwithl ['anumnes. PaBHoMepHoe
JBUKEHUE N0 OKpYyXHOCTH. [lepuon u yactora obpamenus. JInneiiHass u yrioBas
ckopoctu. LlenTpocTtpemurensHoe yckopenue. [lepBeii 3akoH Herorona. Bropon
3akoH Hptotona. Tperuit 3akoH Hetotona. [Ipunuun cynepnosunmu cui. Cuna
ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CWJIa TPEHUs CKOJBXKEHUS, CUJIa TPEHUS
MOKOsA, Apyrue Buabl TpeHusA. CHila TSKECTHM M 3aKOH BCEMUPHOTO TATOTEHUS.
VYckopenue cBobogHoro mnaaenus. JBwxenue mmaner Bokpyr Comnua. Ilepsas
KOCMHYECKast CKOopocTb. HeBecoMocTh 1 neperpy3ku. PaBHoBecre MaTepuaibHOU
TOUkH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOTo Tena ¢ 3aKperIEHHOU
ocbl0 BpaieHusas. MomeHT cuibl. Llentp Tskxectu. Mmnyinbc tena. M3menenue
uMITysbca. MiMmyiibe cuitbl. 3aKOH COXpaHEHUS! UMITYJIbCa. PEakTUBHOE BUKEHUE.
Mexannyeckasi pabota U MOMIHOCTb. PaboTa cui TspKeCTH, YNPYrocTd, TPEHUS.
Cesi3p sHepruu u pabotbl. [loTeHuManbHas »HEpPrust Teja, MOJHATOTO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTUHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGmrogeHne MeXaHMYECKOTO [IBHXKEHMSI Te€la OTHOCUTEIBHO pPAa3HbIX Tell

OTCU€Ta.

2. CpaBHeHHe TyTed W TPACKTOPHH JBIDKEHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKkoOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.
Habmroienue nBU>KeHUs Tea 1Mo OKPYKHOCTH.
Habmronenue MexaHMYeCKUX SBJICHUH, MPOUCXOISIIUX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKECHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEWCTBYIOIIEH HA HETO CUJIBI.
HabGnronenue paBeHcTBa CUII IPU B3aUMOJICHCTBUH TETI.
9. N3MmeHeHue Beca Teja NpyU YCKOPEHHOM JIBUXKEHUU.
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10.ITepenaua umiyibca npy B3auMOICHCTBUU TEJL.

11.TIpeoOpa3zoBanusi JHEPTUH MIPH B3aUMOICHCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUU.

13.Coxpanenue uMIyJibca mpu abCOTIOTHO YIIPYyTrOM B3aUMOICHCTBUU.

14 . HabnrogeHre peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHne MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MAJCHUH.

16.CoxpaHeHre MEXaHUYECKOW SHEPTUU TMpPH JABIKEHUU TeNa IMOJ JeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa [JIsi pa3roHa M JaJIbHEHIIIEro pPaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmnpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs OpycKa WK ABUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

3. OmpeneneHne YCKOpPEHHS Tejda MpPH PABHOYCKOPEHHOM JBMKCHHH IIO
HAKJIOHHOU IUTOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTM IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka rumoTes3bl: €ciau Mpu PaBHOYCKOPEHHOM JBHKEHUHU 0€3 HadalbHOU
CKOPOCTU MYTHU OTHOCATCSA KaK Psijl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. UccrnenoBanue 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT  CHJIBI

HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUST CKOJIBKECHUSI.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS TP PABHOMEPHOM JBIDKEHUU Teja IO

TOPU30HTAJIBbHOM TOBEPXHOCTH.

10.Ompenenenne pabOTBI  CHJIBI  YIPYTOCTH TP TMOABEME Tpy3a C

UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11.N3ydenune 3aKkoHa COXPAHEHUS YIHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: Iepuo,
4acToTa, aMIUINTy1a. MaremMaTnuecKkuil U NpyKUHHBIM MasATHUKH. [IpeBpanienue
HHEPrUU NpH KoJedaTeIbHOM JABMKEHUH. 3aTyXarolue konedanus. BolHyX/1eHHbIE
kojeOanus. Pesonanc. Mexanudeckue BOJiHBI. CBOWMCTBA MEXaHHMYECKUX BOJIH.
[IpononbHBIE W  TIONEpEeYHblE BOJIHBL. J[JIMHA BOJHBI W CKOPOCTh €€
pacnpocTpaHeHusl. MexaHW4YeCKHe BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.
3Byk. ['pomkocTh 3Byka W BbicoTa TOoHa. Otpaxenue 3Byka. NHPpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenune kojieOaHuii Tea MOJ JEHCTBUEM CHJIBI TSOKECTH W CHJIBI

YIPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnronenue BoIHYKIEHHBIX KOJIeOaHUN U pe30HaHca.
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PacnipocTpaHeHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre 4acTOTH U MEpUo/ia KoIeOaHN MaTeMaTHYeCKOTro MasTHUKA.
Omnpenenenre 9acTOThl U MEpHo/Ia KOJIeOaHH MPY>KUHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TEpUOAa KoOJIEOAHHWI IMOJBEIICHHOTO K HHUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH I€pHOJa KoJeOaHUN Npy>KMHHOTO MasTHHUKA OT
MAacchl Ipy3sa.

[TpoBepka HE3aBUCUMOCTH MEpUO/ia KOJIeOaHH Ipy3a, IOABEIIEHHOTO K HUTH,
OT MAacChl Ipy3a.

OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEpUO/Ia KOJIeOaHUH Py KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepeHne yckopeHusi CBOOOHOrO MaieHHUs.

Pazgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa

ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U. DJIEKTPOMArHuTHas IIPUpPOJia CBETA.
CxopocTtb cBeTa. BomHOBBIE CBOMCTBA CBETA.

1.
2.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

N3ydeHne CBOMCTB DJCKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBBIE SIBJICHUS.

JlyueBas  mMomenr  cBera.  HMcrounmkm — cBera.  [IpsmosmHeinHOe

pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJIo. 3aKOH OTpakeHus cBeTa. [IpenomiieHue cBeta. 3aKOH MPEIOMIICHUS CBETA.
[lonHOE BHYTpeHHEE OTpakeHHEe cBeTa. M crmosib30BaHUE IMOJHOTO BHYTPEHHETO
OTpaXEHUsI B ONTUYECKUX CBeToBoAax. JImuza. Xon nyuerd B nuH3e. Onrudeckas
cucrema ¢oToanmnapara, MUKpOCKoma U Tejeckormna. [ 1a3 kak onTudeckas cuctema.
bruzopykocTs U 1anbHO30pKOCTh. Paznoxenue 6emoro ceera B cnekTp. OmNbITHI
Herorona. CrioxkeHue CrieKTpaibHbIX LIBETOB. Jlucnepcus cBeTa.

NoakowdDE

Hemoncmpauuu.

[IpssmonuHeHOEe pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomrydenue n300pakeHui B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ jiy4er B pacCEeUBAIOLIECH JIMH3E.



8.
9.

[TosrydyeHnune n300pakxeHU ¢ TOMOILBIO JIMH3.
[Tpunuun aeictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10.Mogensb rnasa.
11.Pa3noxxeHue 6e10ro cBETa B CIEKTP.
12.TTomyuyenue 6enoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbBIX 1IBETOB.

1.

no

o b

™~

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH yIUIa OTPAXKEHUs CBETOBOIO Jiydya OT yIja
najieHusl.

N3yuenune xapakTepucTUK U300paxxeHus MpeiMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTU yTJia MPEJIOMJICHUS CBETOBOTO Jiyya OT yrJia
NaJICHUS] HA TPAHULIE «BO3YyX—CTEKIION.

[Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenue (GOKYCHOTO PACCTOSIHUSI U ONTHYECKOW CHIJIBI coOuparouiei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 1O BOCHPUATHIO I[BETA IMPEAMETOB IMPU HUX HAOIIOACHUM Yepes
L[BETOBbIE (DPUIIBTPBI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atoma bopa.

Hcenyckanne u moryomeHne ceera aromMoM. KBaHTtel. JIMHeEM4aThle CIEKTPBI.
PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydeHus. CTpoeHHue aTOMHOTO pa.
HyxiionHass monenbs atoMHoro sapa. Msoromsl. PagroakTuBHBIE IpeBpalicHUs.
[lepuon momypacrnajna aTOMHBIX slep. fnepHble peaknuy. 3aKOHBI COXPaHEHUS
3apsI0BOTO U MAacCOBOI'O YMCEJNI. DHEPrus CBSA3M aTOMHBIX snep. CBsA3b Macchl U
sHepruu. Peakiuu cunTesa u nenenus saep. Merounvku sneprun CosHUA U 3BE3N.
Snepnas osHepretuka. JleMCTBUS paAMOAKTUBHBIX W3JIYyYEHUW HA JKHUBBIC
OpTaHU3MBI.

ok wdE

=

Jemoncmpayuu.

CHeKTpbl U3TyYCHHSI U TTOTJIONICHHUS.

CIeKTpbl pa3IMYHbBIX Ta30B.

CnekTp Bogopoa.

HaGmronenue tpexoB B kamepe Buibcona.

PaboTa cuéTrunka HOHU3UPYIONTUX U3ITYUCHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopnvie pabomel u onvimel.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.
HccnenoBanre TPEKOB: U3MEPEHUE YHEPTUU YACTHUIIBI TT0 TOPMO3HOMY ITyTH
(o doTtorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTETHEHO--0000IIAOIIUI MOTYJIb MTPEHA3HAYEH ISl CHCTEMATH3aINH

1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTIbITA JIEATEIIbHOCTH, TPUOOPETEHHOTO
MpU HU3YyYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsi MOJATOTOBKH K OCHOBHOMY



roCyJapCTBEHHOMY 3K3aMEHY MO (u3MKe JJIsi 00ydyaroluXcs, BHIOPABUIMX 3TOT
yueOHbId mpeamer. [lpm M3ydeHHMM AAHHOTO MOAYJS pPEaU3yIloTCsi U
CUCTEMATU3HUPYIOTCA BUABI JI€ATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS
JOCTH)KEHHE TPEIMETHBIX M METalpPEAMETHBIX IUIAHUPYEMBIX pPE3YyJIbTATOB
oOyueHnusi, (OpMHUPYETCs €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYUYHBIX
METO/IOB MCCJIEIOBaHUS SIBJICHUM MPUPOJbI M TEXHUKH, OBJIAJICHUE YMEHHSIMHU
OOBACHATH GUBNYECKUE SBICHUS, IPUMEHSS MOYYCHHbIC 3HAHUS, penIaTh 3a7auHu,
B TOM 4YHUCJE KA4YeCTBEHHbIE M JKCIEpPUMEHTalbHblE. [IpHHIMIIHAIBEHO
JEATEIIBHOCTHBIA XapakTep JaHHOIO pas/ielia peam3yeTrcsl 3a CYET TOro, 4TO
oOydJaronyecs: BBIMOJTHSIOT 3aJaHusi, B KOTOPHIX WM IMpEJiaracTcsi: Ha OCHOBE
MOJIYYCHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSICHATH (DU3UUYECKUE SBJICHUS B
OKpY’KarOLIEH MPUPOJIE U MOBCEAHEBHOM KU3HU; UCIIOIb30BaTh HAYYHBIE METOIbI
uccieoBaHus (DU3UYECKUX SBJIICHUM, B TOM YHUCIE JJISl MPOBEPKU THUIIOTE3 U
NOJIYYEHUs] TEOPETUYECKHX BBIBOJOB; OOBSCHATh Hay4yHbIE OCHOBBI HambOoJjee
BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MNPaKTHYECKOro
VCIIOJIb30BaHUs PA3IMYHBIX NCTOYHUKOB DHEPTUM HA OCHOBE 3aKOHA MPEBPAICHUS
Y COXpPaHEHUs BCEX U3BECTHBIX BUOB SHEPIHUHU.

IHINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs HAIpPaBICHO

Ha JOCTM)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U IMPEIMETHBIX 00Pa30BaTEIbHBIX

pe3ynbratoB. B pe3ynbraTe u3yueHus (U3MKM Ha YpOBHE OCHOBHOIO OOIIETO

oOpa3zoBaHus y oOyuaromerocs OyayT c(pOpMHPOBAHBI CICIYIOIINE JIMIHOCTHBIC

pe3yJIbTaThl B YACTHU:

e 1) maTpMOTHYECKOr0 BOCIIMTAHUA:

® - [IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
busnuecKol HayKu;

® - [IEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;

¢ 2) rpakAaHCKOI0 U JYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

® - TOTOBHOCTh K aKTHBHOMY Y4aCTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKY;

® - OCO3HaHHWE BAXXHOCTU MOPAIBHO--OTUYECKUX IPUHLHUIIOB B JACATEIBHOCTU
YYEHOrO;

e 3)I3CTeTHYECKOr0 BOCIIUTAHUS:

® - BOCIPHUSITUE ACTETUYECKUX KAueCTB (PU3MUECKOW HAyKH: €€ rapMOHHYHOTO
IOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 NIO3HAHUS:

® - OCO3HaHUE LIEHHOCTHM (PU3NYECKOM HayKHM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJbTYpBHI;



- pa3BUTHE HAY4YHON JI0003HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl O€30MacHOr0 TMOBEJAEHUS Ha
TPaHCIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM U TEIJIOBBIM OOOPY/IOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- c(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIMOKY
Y TAKOTO K€ IpaBa y APyroro 4ejioBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPEUICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOLIMX B TOM YHCIIE U (DU3UUECKUX 3HAHMIA;
- UIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQeCcCuid, CBI3aHHBIX ¢ (PUUKOIA;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

- OpUEHTAlMs Ha TpPUMEHEHHE (U3WYECKUX 3HAHUM MJId pelieHus 3ajad B
o0JlacTh OKpy>Kalollel cpeibl, IUIAHUPOBAHUS TOCTYNKOB U OLIEHKU UX
BO3MO>KHBIX MOCJIEJACTBUM JIJIsi OKPYKAIOIIECH CPeJIbl;

- OCO3HaHME TI00AJILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJILHON W NMPHPOIHOH
cpeabl:

- TOTPEOHOCTh BO B3aMMOJICUCTBUU MPU BBINOJHEHUU UCCICAOBAHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

- TOBBIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOPMYTUPOBAThH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKIX 00BEKTaX U SABJICHUSX;

- OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKY;

- TUTAHUPOBAHKE CBOETO PA3BUTHS B IPHUOOPETECHUH HOBBIX (PU3MUECKHUX 3HAHUN;
- CTpeMJICHUE aHATTM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H TIPUPOJIBI, 00IIIeCTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

- OILICHKa CBOMX JEWUCTBUM C YYETOM BIMAHUS HA OKPYKAIOUIYIO CpELY,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs NpOrpaMMBl 10 (pU3MKe Ha ypOBHE OCHOBHOT'O OOIIETO

oOpa3zoBanust y oOyuaromerocss OyayT cGhOpMHpPOBAHBI MeTanpeaMeTHbIe



pe3yJbTaThl, BKJIIOUAIOLIUE 103HABATEIbHbIE YHUBEPCAIbHBIE YUEOHbIE 1EHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISATHBHBIC
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUM);
yCTaHaBIMBAaTh CYUIECTBEHHBIN MNpU3HAK KIacCU(PUKALWU, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISBJISITh IPUYUHHO--CJIEIICTBEHHBIE CBA3M IPU M3YyYEHUM (PU3NUECKUX
SBJICHUA M TPOLECCOB, JENAaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUI, BBIJBUraTh THUIIOTE3Bl O B3aUMOCBA3SX
(u3NYECKUX BEJMYMH;

CaMOCTOATENbHO BBIOMpATh CHOCOO pelIeHHs y4eOHOW (u3myeckol 3agadu
(cpaBHEHHE HECKOJBKHX BapUaHTOB PEIICHHsI, BEIOOP HanboJiee MOAXO0AAIIErO
C YYETOM CaMOCTOSITENBHO BBIJIEICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITIOJIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH TI0O CAMOCTOSITEIBHO COCTaBIIEHHOMY IIJIaHY OIBIT, HECIIOXHBIH
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;
OIICHWBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTHh MH(GOPMAIIHIO, TTOJTYICHHYIO B
XO/JI€ UCCIIEOBAHMUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENHHO (OPMYTUPOBATh O0OOIIEHNS W BBIBOJLI IO pE3yibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3WPOBATH BO3MOXKHOE JTajbHEHIIIee pa3BUTHE (DU3UIECKUX TPOIECCOB, a
TaK)X€ BBIJIBUTATh TMPEATIONOKECHHSI 00 WX pPa3BUTUM B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

IPUMEHSATDH Pa3JIUMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe
uHOpMAIIUU WM JAHHBIX C Y4ETOM TMPEIJIOKCHHON yueOHOU (HU3MYEeCcKOi
3a]a4H;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENILHO ~ BbIOMpaTh  ONTHMaJbHYI  (OpMy  MpeACTaBICHUS
uHGOPMAIIMU U WILTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

B XOJI€ 00CYKJeHUsI y4eOHOT0 MaTepHuaa, pe3yJIbTaToB JIa00PaTOPHBIX PadOT U
MIPOEKTOB 331aBaTh BOMPOCHI 110 CYIIIECTBY 00CYK/1aeéMOM TEMBI U BHICKA3bIBaTh



UJIeH, HALIEJICHHbIC HAa PELICHUE 3aJ]a4l U MOAJEpKaHUE OJ1aroKenareaIbHOCTH
OOIIECHMS,

COIOCTAaBIISATh CBOU CYXXJIEHHS C CYXACHUSMHU IPYTUX YYaCTHUKOB JUAjora,
OOHapyXUBATh PA3IU4YUE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yIbTAaThl BBHIMOJHEHHOTO (PU3MYECKOTO OMbITa
(3KCneprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh ¥ MCHOJIb30BaTh MPEUMYLIECTBA KOMAaHJHON W HMHIWBHUAYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATH L[EIH COBMECTHOMN JIESTENIbHOCTH, OPTaHU30BBIBATH JEHCTBUS 1O €€
JOCTHKEHHUIO: paclpedesiaiTh poJjid, OOCYKIaThb MPOLECCHl U PE3YJIbTATh
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOEH;

BBITIOJHATH CBOIO 4YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3ysbTara I10
CBOEMY HANpPABJICHHUIO U KOOPJAMHHMPYS CBOU JIEUCTBHUS C APYTMMHU YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOUIMM MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJIATh MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOIUX IS
peuieHus: GU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCA B PA3JIMYHBIX  [OAXOJAAX  IPHUHATHA  PELICHUM
(MHOUMBUOYalbHOE, NPUHATHE pEUICHUs B TpyIIe, MNPUHATHE pPEIICHUuH
Tpymmon);

CaMOCTOSITEJIbHO COCTaBIISATh AJNTOPUTM pELICHUS (PU3MYECKOW 3a7aud WU
IUIaHa MCCIEAOBaHUSA C YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLICHKY CUTYaIluH U TMpeJjiarath riaH e€ N3MEeHEHNUS,
OOBSCHATh  TPUYMHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUs)  pe3yjIbTaToB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBITTOJTHCHHS
(U3UYECKOT0 MCCIICIOBAHMS WIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJId U yCIOBUSM;

CTaBUTH Ce0sl HA MECTO JPYroro 4YejoBeKa B XOJAE CIopa WM JUCKYCCHHM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;
MIPU3HABaTh CBOE MPABO HA OIIMOKY MPHU pelicHUH (PU3NISCKUX 3a1ad WU B
YTBEP)KJICHUSX HA HAyYHBIE TEMBI U TAKOE YK€ IMPABO JAPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHA: (U3UUECKUE W XMMUYECKHE SIBJICHUS, HaOJIOJICHUE,
HKCIIEPUMEHT, MOJI€Nb, TUIIOTE3a, €IUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHSI BellecTBa (TBEPI0E, )KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JIBI)KEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIMHEIHOE),
TpaeKTOpHsl, paBHOJACUCTBYIONIAS cuiia, Nedopmaius (yrnpyras, miacTuyeckas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

paznuuath sBIeHUs (nud@ysus, TemaoBoe IBUKEHHE YacCTHI] BEIIECTBA,
paBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBIKCHUE, UHEepLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBIO
BpalllcHUsI, Tiepefiaya JaBieHUs TBEPJBIMU TEJIaMU, KUAKOCTIMHU U Ta3aMH,
aTMoc(epHOe JaBJICHHE, TIIaBaHUE TEJl, IPEBPAIEHUS MEXaHUUECKOW YHEPTHUN)
[0 ONHCAaHUIO MX XapakTEpHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUYECKUX SIBICHUU B OKPYKAIOIIEM
MUpE, B TOM YuCJe (PU3MYECKUE SBJICHUS B MPUPOJE: MPUMEPHI ABUKECHUS C
Pa3IMYHBIMA CKOPOCTSIMM B XMBOW M HEXKUBOM INPUPOAE, NEHUCTBUE CHIIBI
TPEHUSI B MPUPOJE U TEXHHUKE, BIUSIHUE aTMOCHEPHOIO JABJICHUS Ha KUBOU
OpraHu3M, IJIJaBaHUE pbIO, phlYard B TEJE YEJIOBEKAa, IPU 3TOM IMEPEBOAUTH
INPaKTUYECKYI0 3aJadyy B YueOHYI0, BBIIEISATh CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NYECKUX SIBICHUI;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUS, HUCIOJIb3YS
bu3ndeckue BeNMUYUHBI (Macca, 00bEM, TMIIOTHOCTh BEIIECTBA, BpeMsl, MYTh,
CKOPOCTb, CPEIHSIsI CKOPOCTh, CUJIa YIPYTOCTH, CHIIA TSXKECTH, BEC Teja, CHUIa
TpeHUsl, naBiieHue (TBEPAOrO Tema, KUIKOCTH, Ta3a), BHITAJKUBAIONIAS CHUIIA,
MeXaHH4YecKas paboTa, MOITHOCTD, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3 hUIIHEHT
MOJIE3HOTO JIEHCTBUSI MEXaHU3MOB, KHHETUYECKAsl U MOTEHIMAIbHAS YHEPTHS),
MpU OMUCAHUU TPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICI MCIOJIb3yEMBbIX
BEJIMUMH, WX OOO3HAUYCHUS W €AUHUIBI (PU3UYECKUX BEIUYMUH, HAXOJUTh
dbopmyJibl, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTh TpPaPUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIUYUH,;

XapaKTEePU30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
MpaBUJia CIOKEHUs CUJl (BJ0JIb OJTHOM MpsiMOM), 3akoH ['yka, 3akoH Ilackais,
3aK0H ApXuMmena, MpaBUii0 paBHOBECHUS phiuara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHHUKHU, 3aKOH COXPAHEHUS MEXAHWUYECKOW SHEpPruu, MPU STOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIpAXKEHUE;

OOBSACHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B



KOHTEKCTE€ CHUTyallud IPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BbIABIITH
IPUYUHHO--CIIEICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE M3 1—2 JOTHYECKHX
oiaroB ¢ oOmopoid Ha |—2 H3y4yeHHBIX CBOWCTBA (PU3NYECKHUX SIBJICHUH,
du3nYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemats pacu€THble 3a7auu B 1—2 AeicTBUsI, MCTIONb3Ysl 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOLME (DPM3MUYECKHE BEJIUYMHBI: HA OCHOBE aHAIM3a YCJIOBMS 3a7auu
3aMMChIBATh KPATKOE YCIOBHE, TOACTABIATE (PU3MUECKHUE BEIMYMHBI B JOPMYJIBI
U NPOBOJUTH PacyEThl, HAXOJIUTh CIPABOYHBIC JIAaHHBIE, HEOOXOAUMBIE I
pelieHus 3anad, OLEHUBATh PEATUCTUYHOCTh IOJyYEHHOM (Qu3ndeckon
BEJINYMHBIL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (PU3UIECKIX
METO/IOB, B OIIMCAHUU HCCIEAOBAHUS BBIACIATH IPOBEPAEMOE MPEAIOI0KEHHUE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH IMOTYYEHHBIN PE3yIbTaT, HAXOAUTh
OLLIMOKH B XOJI€ ONBITA, J€NAaTh BBIBOJIbI 10 €r0 PE3yJibTaTaMm;

IPOBOAUTH OMbBITHl MO HAONIONECHUIO (DU3MUECKUX SIBICHUN WIH (DU3HUECKUX
CBOMCTB Ted: (POPMYJIUPOBATH MPOBEpSIEMBbIE MPEANONIOKEHUSA, COOMPATh
YCTAaHOBKY W3 IMpPEAJOKEHHOr0 00O0pYyIOBaHMs, 3alHMChIBaTh XOJ OIbITA U
(GbopMyJIHpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE W3MEPEHMSI PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa,
CWJIbl U TEMIIEPATYPhl C UCIOJIB30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX TPHUOOPOB,
3aMMChIBATh I[IOKa3aHUs MpUOOPOB C YYETOM 3aJaHHOM  aOCOIIOTHOM
MIOTPEIIHOCTH U3MEPEHNN;

IPOBOAUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3MUECKON BEJIWYUHBI OT
Jpyrol ¢ HCHOJB30BaHUEM IMPSIMBIX HM3MEpPEHHH (3aBUCUMOCTH MYyTHU
PAaBHOMEPHO JBHIKYIIETOCS TEJla OT BPEMEHU JABWXKEHHUS TENA, CUJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KadecTBa OOpabOTKM MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CWJIBl TPEHHUs OT IUIOIIAJNA CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTU Tella U OT IJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT MTyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM IJIABAHUS
TE€J, YCIOBUA paBHOBECHs pblyara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOI0 HCCIIeIOBaHUs, COOMpPAThb YCTAHOBKY W BBINOJHATH H3MEPEHUS,
cienys TPEMIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yNbTaThl IOIYYEHHOM
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE MPEMJIOKEHHBIX TaOIUl U
rpauKoB, AeNaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJAUTH KOCBEHHbBIE U3MEPEHUS PU3NUECKUX BEIUYUH (TUIOTHOCTH BEILIECTBA
XKUIKOCTU W TBEPIOTO TENa, CUJA TPEHHUS CKOJIbKEHUs, NTaBJICHHWE BO3yXa,
BBITAJIKMBAIOIIASl CWJIA, JECWCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTH TEIIO,
KOO PUIIMEHT TOJIE3HOTO  ACMCTBUS  MPOCTBIX MEXAaHU3MOB), CIEIys
NPEIJIOKEHHOW HWHCTPYKIMHU: TPU  BBINOJHEHUUM HM3MEpPEHUN coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTH 3HAYEHUE UCKOMOM BEIMYUHBI;
coOI0IaTh TpaBWjla TEXHUKH Oe30macHOCTH mpu padboTe ¢ 1abopaTopHBIM
000pyZI0BaHUEM;



® yKa3bIBaTh NMPHUHIIUIBI ICUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIONINECS COCYIbl, OapoMeTp, phIvar,
ITOJBYKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;

® XapaKTEpHU30BaTh MPUHIUIBI TEUCTBUS U3YUCHHBIX MTPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOI Ha UX OMHUCAHUS (B TOM YUCIIE: TOJUIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/Ia, THUJIPABINYECKUN MpPECC, MAaHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, apeoMeTp), MCIOJIb3ys 3HAaHMUS O CBOMCTBAaX (DU3MYECKUX SIBICHUN U
He00XoauMble (PU3NYECKUE 3aKOHBI, 1 3aKOHOMEPHOCTH;

® [IPUBOAMTH NMPUMEPHI (HAXOIUTh MH(POPMALUIO O NPHUMEPAX) MPAKTHUYECKOrO
WCITOJIB30BaHUS (PU3UYECKUX 3HAHUH B TIOBCETHEBHOM KU3HHM /IS OOECTICUCHUS
0€30macHOCTH MPU OOPAIICHUN ¢ IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPaHEHHS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJIOTUYECKOTO TOBEJCHUS B
OKpYXaroUIIEn Cpeie;

® OCYIIECTBISATh OTOOP UCTOUYHUKOB MH(pOpMaiuu B UHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM TTOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUU U MyTEM
CpaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIJIEISITH HH(DOPMAIUIO, KOTOPAs SABJISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOIA;

® CMOJIb30BaTh IPU BBHIMOJHEHUU YUYE€OHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO
auTepatypy (pusnueckoro cojepiKaHus, CHPABOYHBICE MATEpHANIbl, PECYpPChI
cetu  VHTepHeT, BiIaAeTh NOpPUEMAMU  KOHCHEKTUPOBAHHUS  TEKCTA,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

® C03/1aBaTh COOCTBEHHbIC KPATKUE MMCHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
2-3 UCTOYHUKOB HH(OpMaNMU (HU3UUYECKOTO COJIEP)KaHUS, B TOM 4YHUCIE
nyOJIMYHO JIeNIaTh KpaTKue COOOIEHUs O pe3yiIbTaTaX MPOEKTOB WK YYECOHBIX
MCCIIEIOBAHUM, IPU 3TOM T'PAMOTHO MCIIOJIb30BATh U3YyUYEHHBIM NOHATUNHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATH BHICTYIIJIEHHUE MPE3EHTAIIUEH;

® MpU BBHINOJHEHUU YYEOHBIX TPOCKTOB M UCCIEIOBAHUM pacipeacisiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/la4aMu, CJICIUTh
3a BBITIOJTHEHUEM IIJIaHa JIEUCTBUMN, aICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIaj
B JICSITEIbHOCTh TPYINIIbI, BBICTpPAWBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

® UCIIOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIMUECKUE U
aMmopdHbIe Tea, HACBIIICHHBIM M HEHACBIIMICHHBIN Map, BIAXKHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSAS HHEPrus, TEIUIOBOM JIBUIaTellb, 3JIEMEHTAPHBIN
AIEKTPUYECKUN 3apsifi, DJIECKTPUUYECKOE MOJIe, MPOBOJHUKA U IUAJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

® pa3inyarth SBIEHUS (TEIUVIOBOE paCIIMPEHUE M CKaThe, TeIulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHHME, KANWUISPHBIE SBICHUS, HCHapeHUE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpUCTaUIM3anus (OTBEp/IEBaHUE), KHUIICHHUE,
Teronepeaaya (TerI0NPOBOIHOCTb, KOHBEKIIMS, WU3IYYEHHUE), DIICKTpU3aLus



TE€J, B3aUMOJACUCTBUE 3apsi0OB, ACHCTBUSA JIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBUE MATrHUTHOTO IIOJIA Ha
IPOBOJHUK C TOKOM, OJJIEKTPOMArHUTHAs WHIYKLUHS) [0 ONHCAHUI0 HUX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JaHHOE
duznyeckoe sBICHNUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PM3NUYECKUX SIBICHUN B OKpPY KAIOIIEM
MUpE, B TOM 4HCIEe (PU3NUYECKHE SBICHUS B NPUPOJIE: IOBEPXHOCTHOE
HATSDKEHUE W KallWJULIPHBIE SBJICHUSA B IIPUPOJAE, KPUCTAUIBI B IPUPOJIE,
nznyuyenue CousiHLa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHuUE
pochl, TyMmaHa, UHEs, CHEera, OJJICKTpUYECKUE SBIECHUA B armocdepe,
AIIEKTPUYECTBO KUBBIX OPIraHU3MOB, MArHUTHOE MOJI€ 3eMIIH, Ipei MOI0CoB,
pPOJIb MarHUTHOTO MOJIS JUIsl )KM3HU Ha 3emile, MOJIIPHOE CUSIHUE, TIPU 3TOM
NEPEBOIUTh IMPAKTHYECKYIO 337adyy B y4E€OHYIO, BBLACIATH CYLIECTBEHHBIE
CBOICTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBaTh WU3YUYCHHBIE CBOMCTBA T€l U (UINYECKUE SIBICHMS, HCIOJB3YS
¢uznyeckue BEIMUYMHBI (TeMIEpaTypa, BHYTPEHHSS HHEPrusi, KOJIUYECTBO
TEIUIOTHI, YAENbHAs TEINIOEMKOCTh BEUIECTBA, YZEJbHAs TEIUIOTA IJIABICHUS,
yJAeIbHas TemioTa napooOpa3oBaHMs, yAelbHas TEIUIOTa CrOpaHusl TOIUIMBA,
KOA(Q(GUIUEHT TMOJE3HOTO0 JEHCTBUSl TEIUIOBOM MAaIUMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/YyXa, OJJIEKTPHUYECKUH 3apsj, CWIA TOKA, JJIEKTPUUYECKOE
HaIIpSDKEHUE, CONPOTHBIICHHE IPOBOJHMKA, YJEIBHOE  COIPOTHBIICHUE
BEIIECTBA, pabOTa M MOIIHOCTh 3JJIEKTPHUUYECKOTO TOKa), IMpPU OIUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUYECKUH CMBICI HCIOJb3YEMbIX BEJIMYHH,
00O3HaYeHUsT W €OUHULBl (U3HYECKUMX BEJIWYMH, HAXOIUTh (HOPMYIIbI,
CBSA3BIBAIOLIME JIaHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTUMU BEJIUYMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KMHETHYECKOW TEOPUH  CTPOCHHUS
BELIECTBA, MIPUHIIMI CYyNEPIO3UIUH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHus 3apsna, 3akoH Oma i yyacTka 1enu, 3akoH JDxoyisa—JleHna,
3aKOH COXpaHEHMsI PHEPrHH, MpPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYaLUH PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOTMYEeCKUx
miaroB ¢ omnopo Ha 1—2 H3y4YEeHHBIX CBOWCTBA (PU3NYECKHUX SIBJICHUH,
buznyeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacué€THble 3a7aud B 2—3 AEWCTBHUSA, UCIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOIIME (PM3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAIM3a YCJOBHS 3a7ayuu
3aMMCBIBATh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEILICHHS
3a/1aun, BBIOMpATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIEC [JIsi €€ pelIeHHUS,
IPOBOJUTH pacy€Tbl M CpPABHHUBATH IOJIYYEHHOE 3HAYeHHE (HU3MUECKOU
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;



pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEITUTH MPU MOMOIIH (DPHU3UIECKUX
METOJ/IOB, WCIIOJIb3ySl OINHMCAHHWE WCCICAOBAHUS, BBIICIATH MPOBEPIEMOE
MPEANOJIOKEeHNe,  OIEHWBATh  MPABWIBHOCTh  TOpSIKA  IPOBEICHUS
HCCJIEI0OBAHMUsI, JIeJIaTh BBIBOIBL,

MIPOBOJMUTH OMBITHI MO HAOMIOJECHUIO (DU3UYECKHUX SBICHUN WU (HU3NUECKHUX
CBOMCTB TeN (KalnWJUIIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €ro
o0béMa, TeMmIlepaTypbl, CKOPOCTH MpOIlecca OCTHIBAHUS W HAarpeBaHUs IpHU
W3JIy4YEeHHUU OT I[BETa M3JIydaromiei (morjoiaromieii) MoBepXHOCTH, CKOPOCTh
HCIIApEHUST BOJIBI OT TeMIIepaTyphl >KHJAKOCTH M IUIOMIAAN €€ TOBEPXHOCTH,
IEKTPU3aAIMsg  TeI W B3aUMOJCHCTBHE  DJICKTPUYECKUX  3apsJIOB,
B3aMMOJICUCTBUE TOCTOSSHHBIX MAarHWUTOB, BU3YyalW3alWsl MarHUTHBIX ITOJICH
MOCTOSTHHBIX MarHUTOB, JIEUCTBUS MarHUTHOTO TOJISI HA TIPOBOJTHUK C TOKOM,
CBOMCTBa JJICKTPOMAarHuTa, CBOWCTBA 3JICKTPOJIBHUTATENSI TIOCTOSTHHOTO TOKA):
bopMyIUpOBaTh TPOBEPSEMBIC MPEANOIOKECHHS, COOUpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO O00OpYAOBaHMS, OMHCHIBATH XOJ OMBITa W (OPMYIUPOBATH
BBIBOJIBI;

BBITIOJTHATD TIPSMBIE H3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIBLHON BIAXKHOCTH
BO3/IyXa, CUJIbI TOKA, HAIIPSDKCHUS C UCIIOJIB30BaHUEM aHAJIOTOBBIX MMPUOOPOB U
JTATYUKOB (PU3UYECKUX BEIIMYHH, CPABHUBATH PE3YIbTAThl H3MEPECHHM ¢ YIETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

MPOBOAUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHON (DPU3UYECKOW BEJIMYMUHBI OT
JIPYTOH C UCTIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCIMOCTH COMPOTUBIICHUS
MIPOBOJHUKA OT €r0 JUIMHBI, TUIONIAJNA TOMEPEYHOTO CEUCHUS U YIETHLHOTO
COTNPOTHUBJICHUSI BEIIECTBAa IMPOBOJHWKA, CHJIBI TOKa, MAYIIEro 4Yepes
MIPOBOJTHUK, OT HaIPSOKCHUS Ha IIPOBOTHUKE, HCCJIEIOBAaHHE
MOCJICAOBATEILHOTO M MapaJJICALHOTO  COCAMHEHUM  IPOBOIHHUKOB):
IJIAHUPOBATh HCCIICIOBAHKUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPCHUS,
clnenys TPEeIOKSHHOMY IulaHy, (UKCHPOBATh PE3yibTaThl IOJTYyUYCHHOU
3aBUCHUMOCTH B BHC TaOMHI] U rpadUKOB, JAeiaTh BBIBOJBI IO Pe3yJbTaTaMm
HCCJICIOBAHHS;

MPOBOJUTh, KOCBEHHBIC HW3MEPCHHUS (PU3NUECKHX BETWYUH  (yICIbHAS
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, paboTa U MOITHOCTh
AIEKTPUUYECKOTO TOKa): TTAHUPOBATH U3MEPCHUSI, cobupath
OKCIIEPUMEHTATILHYIO0 YCTAHOBKY, CIIEIys TPEIIOKEHHON WHCTPYKIIUU, H
BBIYHMCJIATEH 3HAYEHNUE BEJIMUNHEI,

coOI0IaTh TIpaBWjla TEXHUKU O€30macHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyZI0BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI ICHCTBHS U3YYCHHBIX IPHOOPOB M TEXHUYCCKUX
YCTPOKMCTB C ONOPOI HA KX ONMHUCAHUS (B TOM YHCIIC: CHCTEMa OTOIIJICHUS JIOMOB,
TUTPOMETP, ITapoBasi TypOUHA, aMIIEpPMETP, BOIBTMET], CUETUNK IICKTPUICCKOIN
DHEPTHUH, JICKTPOOCBETHTEIIbHBIE PUOOPHI, HAarPEeBaTEIIbHBIE dJICKTPOTPUOOPHI
(mpumepsl), AIEKTPHYCCKUE IPEIOXPaHUTEIH, AJIEKTPOMATHUT,
AJIEKTPOJBUTATENh TOCTOSTHHOTO TOKA), WCIOJB3YS 3HAHUS O CBOMCTBax



bu3nYecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

® pAacro3HaBaTh MPOCTHIE TEXHUUECKHE YCTPOUCTBA M U3MEPHUTENbHbBIE TPUOOPHI
M0 CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKHIKOCTHBI TEpPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHEIO CrOpPaHMs, SJEKTPOCKOI,
pPEoCTaT), COCTABIIATh CXEMbI ANEKTPUUECKUX LIENEN C MOCIEA0BATENbHBIM U
napajyieIbHbIM COECIMHEHUEM 3JIEMEHTOB, pa3iiuyas yCJIOBHbIE 0003HAUYECHMUS
AJIEMEHTOB 3JIEKTPUUECKUX LENEH;

® T[PUBOAUTH MPUMEPHI (HAXOIUTh MH(OpPMAIUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU JUIsI 00CCIICUSHHUSI
Oe3omacHOCTH MpU 00palleHn ¢ MPUOOPAMH B TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 3/I0pOBbsi U COOJIIOJIEHHWS HOPM HKOJOTMYECKOTO IMOBEICHUS B
OKpYXarUIIEn Cpeie;

® OCYIIECTBIISATh MOUCK MH(POpMAIIUK PU3NUECKOTO cojiepkaHus B UHTepHeTe, Ha
OCHOBE UMEIOILLUXCS 3HAHUI U MYyTEM CPABHEHUS IOMTOJTHUTEIbHBIX ICTOYHUKOB
BBIICNISITH UHPOPMAIIMIO, KOTOPAs SIBJSETCS MTPOTUBOPEUUBOUN WITM MOKET OBIThH
HEJ0CTOBEPHOM;

® ICMOJIb30BaTh IPU BBHIMOJHEHUU YUYE€OHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
JAUTEPATYPY (PU3UUECKOTO COJEpKAHMS, CIPABOYHBIE MaTEpHabl, PECypChl
cetu  UHTepHeTr, BiajeTh NpuUEMaMH  KOHCIIEKTUPOBAHMS  TEKCTAa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® Co03/1aBaTh COOCTBEHHBIC MTUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMS, 0000111as
UH(OPMAIUIO U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOTO COJIEpP)KaHUS, B TOM
qyucie — MyOJIMYHO NPEACTABIATh  PE3YJbTAaThl  MPOEKTHOW  WIH
UCCIIEIOBATENbCKON  NIESITENBHOCTH, IPU HSTOM TIPAMOTHO HCIOJIb30BAThH
M3YUYCHHBIN MOHSATUHHBIN ammapaT Kypca GU3HKH, COITPOBOXKIAThH BRICTYIIJICHUE
IIPE3EHTALUEN;

® [IpU BBINOJHEHUH YYECOHBIX TPOEKTOB U UCCIETOBAHUN (PU3UUECKUX MTPOLIECCOB
pacnpenenarh OO0s3aHHOCTH B TpPylNIe B COOTBETCTBUM C IMOCTaBJIEHHBIMU
3a/layaMu, CJIEIUTh 32 BBIMOJHEHUEM IUIaHa JEHCTBUNA U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJl B JCATEIbHOCTb TPYIIIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, TMPOSIBISS TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K konIy 00ydeHus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® UCIOJIb30BATh MOHATHUSA: CHCTEMa OTCUETa, MaTEepUaIbHAsl TOUYKA, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXaHWYECKOro JBWXKeHHusA, jgedopmauus (ympyras,
IlacTUYeckas), TPeHHE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, LEHTP TSHKECTH, aOCOJIOTHO TBEPAOE TENO, LIEHTP TIKECTH
TBEPIOrO TEJNa, pPAaBHOBECHE, MEXaHMYECKHe KOJeOaHWs M BOJIHBI, 3BYK,
WHPpa3ByK W yIBTPa3BYK,  DJEKTPOMAarHUTHBIC  BOJIHBI,  IIIKaja
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPHI
UCITyCKaHUs W TOIJIoNeHus, anb(pa-, 0era- U raMma-u3aydeHHs, U30TOIIbI,
sJIepHas SHEPreTUKa;



® pasznuyarh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJIMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHUE, CBOOOTHOE TTAJCHHE
T€J, PAaBHOMEPHOE [BWKEHHE II0 OKPY)XHOCTH, B3aUMOJIECUCTBHE T,
pEaKkTUBHOE JBWJKEHHE, KOJeOaTellbHOe JBWKEHUE (3aTyXaromme |
BBIHY>KJICHHBIE KOJIEOAHUs1), PE30HAHC, BOJIHOBOE ABMKEHUE, OTPAXKEHHE 3BYKA,
OPSIMOJIMHEMHOE paclpOoCTpaHEHNUE, OTPAXKEHHUE U MTPEJIOMIIEHUE CBETA, MOJIHOE
BHYTpPEHHEE OTPaXKEHHUE CBETA, Pa3JI0kKEHHE OEJIOr0 CBETA B CIIEKTP U CJIOKEHUE
CHEKTPAJIBHBIX LIBETOB, IUCIEPCHUS CBETa, €CTECTBEHHAs PAaJIMOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOIO CHEKTpa M3IY4YeHHUs) [0 ONHCAaHHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JdaHHOE
(duznyeCcKoe SBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3NUYECKUX SBICHUI B OKPY’KAIOIIEM
mMupe (B TOM yucie (QU3NYECKUE SBICHHUS B MPUPOAC: MPUIUBBI M OTIUBBI,
nBkeHue 1iaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE JBUKEHUE IKHUBBIX
OpraHU3MOB, BOCIIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH{, D3XO, LBETa TeJl, ONTUYECKHUE SBICHUSA B IPUPOLE,
OuoNoruuecKoe IeHCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Jy4YeHUIl, €CTECTBEHHbI paauOaKTUBHBIA (POH, KOCMHUYECKHE JIyYH,
PAANOAKTUBHOE U3TyYEHUE IPUPOJAHBIX MUHEPAJIOB, IEHCTBUE PaJMOAKTUBHBIX
U3yYeHUIl Ha OpraHu3M YeJOBEKa), MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO
3ajaqyy B y4eOHYI0, BBIIEHATh CYIIECTBEHHbIE CBOMCTBa (TIPU3HAKH)
(U3UYECKUX SBJICHHI;

® ONKUCHIBaTh HM3YyYECHHBIE CBOMCTBA T€l M (PU3UYECKUE SBJICHUS, HCIOIb3YS
(du3nuecKkue BeIWYUHBI (CpedHsis M MIHOBEHHass CKOpPOCTb Tela IIpH
HEPaBHOMEPHOM JIBIDKEHUM, YCKOPEHHE, TIE€pEeMEIleHue, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIA YIPYrOCTH, CHJIA TSDKECTH, YCKOPEHHE
cBOOO/IHOTO MAJICHMsI, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHUYEeCKast
paboTa M MOIIHOCTb, MOTEHLIMAIbHAS OJHEPrusl Teja, MOJHATOTO Haj
NOBEPXHOCTBIO  3€MJIM, [IOTEHUMAJIbHAs JHEPrUs CXKATOW  IPY>KHUHBI,
KMHETHYECKasi dHEPIHsl, MOJIHAsI MEXaHWYeCKas 3HEprus, MEepUoj] M 4YacToTa
Kosie0aHuM, IMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA,
NIOKa3aTeslb IPEJOMIICHHs Cpelpl), MPU OMMCAHUU IPABUIBHO TPAKTOBATh
(GU3MYECKUI CMBICT MCHOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS U EIUHULBI
(GU3MYEeCKUX BEIMYMH, HAXOAWTh (OPMYJIbl, CBSI3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIUYUHY C IPYTUMHU BEIMYMHAMU, CTPOUTH rpaMKi U3yUYE€HHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

® XapaKTepHu30BaTh CBOWCTBA TeJ, PU3NUECKUE SABJICHUS U MPOLECCHI, UCTIOIbB3YS
3aKOH COXPAHEHUs DSHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS, MPHHLIMII
CYNEPIIO3ULIMKA CUJI, TPUHIUI OTHOCUTENBbHOCTH [ amwmiies, 3akoHbl HbroTOHA,
3aKOH COXPaHEHHsI HMITYJIbCa, 3aKOHbl OTPAKEHHUS W MPEIOMIIEHUS CBETa,
3aKOHBI COXPAHEHUS 3apsAJ0BOr0 U MacCOBOTO YHCEIN IPH SIEPHBIX PEAKLUSX,
Opu 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa M 3alMCHIBATh €ro
MaTEMaTUYECKOE BhIPAKEHUE;



OOBSCHATH (PU3NUYECKUE TPOIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYallM MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HNPUYUHHO--
CJICZICTBEHHBIE CBS3HU, CTPOUTH OOBICHEHUE U3 2—3 JJOTUUYECKUX IIAroB € OMOPOit
Ha 2—3 W3YYCHHBIX CBOWCTBA (PM3NUYECKUX SIBICHUN, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbie 3a1aun (ONMHUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIBI, CBsI3bIBarolIMe (U3MYECKUE BEIMYMHBI: Ha
OCHOBE aHalli3a YCJOBHUS 3a/1aud 3alUChIBaTh KPATKOE YCIOBHE, BBISABISTH
HEJIOCTAIOIINE WM HM30BITOUYHBIC JaHHBbIC, BHIOUpPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJUMBbIE JJIi  pELICHHs, MPOBOAUTH pacuéThl W  OLEHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (PU3UIECKIX
METO/IOB, HCIIOJIb3ysl OINHCAHWE WCCIECAOBAaHUSA, BBLACIATH MPOBEPSIEMOE
IPEANOJIOKEHNE,  OLEHUBAaTh  IPABWIBHOCTh  IOpsIKA  IPOBEICHHUS
UCCJIEIOBaHMsI, JI€JIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOIEHUI
Y OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3MYECKUX SBICHUM WU (PU3HMYECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HprOTOHa, 3aKOHAa COXpaHEHHUA
HHEPrUu, 3aBUCUMOCTh NEPHOJIA KOJICOAHUN NPYKUHHOTO MASITHUKA OT MAaCChI
rpy3a MU KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT AMIUIMTYAbl MajbIX
KOJIeOaHMI, MPSAMOJIMHEMHOE PACIPOCTPAHEHHE CBETA, PA3JOKEHUE Oenoro
CBETA B CIIEKTP, U3YUEHUE CBOMCTB N300paKEHHMSI B IIJIOCKOM 3€pKaJie U CBOMCTB
n300paXkeHusi MpeaMeTa B coOuparoile JMH3e, HAOMIOJICHUE CIUIOLIHBIX U
JUHENYAThIX CHEKTPOB M3IIyUEHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO HAOOpa 000PYI0OBAHUS, ONUCHIBATH XOJ] ONBITA U €T0 PE3YJIbTATHI,
(dbopMyJIHpOBaTh BHIBOJIBI;

IPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 MPAMBIX H3MEPEHUH, ONpeAesss
CpelHee 3HAYeHUE U3MepsieMol  BelIMYMHbl  ((POKyCHOE  paccTOsIHUE
coOuparomiedl  JuH3bl), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH  MCCIEIOBAHUE  3aBUCHUMOCTEH  (U3MYECKHUX  BEJIMYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBMXEHMM 0€3 HauaJlbHOMW CKOPOCTH, IEpuojaa KojeOaHui
MaTE€MaTU4YeCKOr0 MasiTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIja OTPaKEHHS
CBETa OT yTJia MaJeHUs U yria NpeJoMJIEHHUs OT yIJla MaJieHus): MIaHupOBaTh
UCCJICIOBAHUE, CaMOCTOSITEIbBHO  coOMpaTh  YCTaHOBKY, (DUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOJIUII U
rpaduKoB, JenaTh BEIBOBI 10 pe3yIbTaTaM UCCIIECIOBaHMS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUUMH (CPEIHSSE CKOPOCTh U
YCKOpPEHHE Tejla MpHU PaBHOYCKOPEHHOM JABUXEHUHU, YCKOPEHHE CBOOOJIHOTO
najeHusi, >KECTKOCTb TMPYXKUHBL, KOAIQOUIMEHT TPEHUs CKOJbKEHUS,
MexaHu4eckas paboTa M MOIIHOCTb, YacToTa MW TNEpPHOJ KOJeOaHHi
MaTEeMaTHYECKOTr0 U MPYKUHHOTO MasTHUKOB, ONTUYECKasl CHJIa COOMparoleit



JVH3bI, PAJMOAKTUBHBIA  (OH): TJIAHUPOBATH U3MEpPEHUs, COOUpaTh
DKCIIEPUMEHTAIIBHYI0  YCTAaHOBKY W  BBINOJHATH  M3MEPEHHUsS, CIEAys
MPEIII0KEHHOW MHCTPYKIMH, BBIYUCIIATH 3HAUYEHUE BEIIMYNHBI U AHATTU3UPOBATH
MOJyYE€HHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHHI;

e CoOJIOaTh MpaBUiia TEXHUKHA OE€30MaCHOCTH TpHU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

® pa3nuyaThb OCHOBHBIE TMPU3HAKU HW3YUYEHHBIX (DU3UYECKUX  MOJIETei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUEUHBIH MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IUIAHETapHast MOJEIb aTOMa, HYKJIOHHAsi MOJIENIb ATOMHOTO
Aanapa;

® XapaKTepHU30BaTh MPUHIUIIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM HAa WX OMUCaHUs (B TOM YHUCIIE: CIUIOMETP, NATUYUKHU
MOJIOKEHUSI, PACCTOSAHUSA M YCKOPEHUs, PAaKeTa, 3XO0JIOT, OYKH, MEPUCKOI,
doToamnmapar, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), wucmonp3ys 3HaHUS O CBOMCTBaX (U3HUECKUX SBJICHUM W
Heo0XxoauMbIe (HU3NUYECKUE 3aKOHOMEPHOCTH;

® HCIIOJB30BATh CXEMbl M CXEMATUYHBIC PUCYHKM M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIIHHBIX MPUOOPOB U TEXHOJOTMYECKHUX IMPOIECCOB IPHU
pelIeHUH Y4eOHO--TIPAKTUUECKUX 3a/1ayd, ONTUYECKUE CXEMBbI JJIsl OCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JIMH3E,

® T[IPUBOAUTH MPUMEPHI (HAXOJIUTh MH(OpPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU JUIsI 00CCIICUCHHUSI
0e30MacHOCTH MpU OOPAIIEHUU ¢ TIPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUSI 3JI0POBbsI U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO MOBEJCHUS B
OKPYIKaIOIIEH Cpeae;

® OCYHIECTBIATH MOUCK MHpOpMaluu (puznueckoro cojaepkanus B MHTepHeTe,
CaMOCTOSITETbHO  (pOpMyJIUpYysl TOMCKOBBIM  3ampoc, HAaXOAUTh IyTHU
OMpENENICHUs]  JTOCTOBEPHOCTH  TOJYy4YEHHOM HWHQOpMAIMu Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIbHBIX HCTOUHUKOB,;

® UCIIOJIb30BaTh TPU BBHITIOJHEHUM YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
IUTEPATypy (HU3MUECKOTO COJEp)KaHMs, CIPABOYHBIC MaTEpPHANbl, PECypChl
cetru  MHrepHer, Biaaetp NOpUEMAMU  KOHCHEKTUPOBAaHMUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

® Co3/aBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIIEHUSI HA OCHOBE
uHpopMaliMu U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJIEepIKAHUS,
NyOJIMYHO TPEACTABIATh PE3yJbTaThl MPOCKTHOM WM HUCCIEI0BATEIBCKOM
NESATEIIBHOCTH, TPU 3TOM TI'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN NOHSITUWHBIN
ammapar Hu3ydaemMoro paszena (QU3MKH W CONPOBOXKAATh BBICTYILJICHUE
npe3eHTaIuen ¢ y4éToMm 0COOCHHOCTEH ay IMTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
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