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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuxcsi M OpPraHu3alyi0 H3y4YeHHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepurana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo ¢Qusuke pazpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO Y4eOHOMY TPEIMETY.

®duszuka SABISIETCA CHCTEMOOOPAa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OuoNoruei, actpoHomMued u QGU3NISCKOU
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBJICHMUS,

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYyYHOI'O UCCIIEIOBAHMUS;

® UHTEpPIPETUPOBATh JIaHHBIE M KCIIOJIb30BaTh HAyYHBIE JOKA3aTEIbCTBA

JUIS TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHuss (PU3MKA HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
ompeneneHsl B Kounenmuu mpenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokosa oT 3



nekaopst 2019 r. Ne I1IK-4BH).
Heau nzyyenus pusmkm:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe NMO3HAHHS U (HOpMUpPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupOBaHUE TPEICTABICHUNA O POJMM (UUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
npo(hecCUOHANTBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKHX, TEIUIOBBIX, JJECKTPUUECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pCIICHHUS MPOCTCUINTUX pPacUYETHBIX 3amad ¢
WCITOJIb30BAaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOIIOAATh MPUPOIHBIC SBJICHUS M BBIMOJHSATH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTEIBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll (PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hefienio).
[Ipennaraemspiii B mporpamMme mo Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX Pa0OT W OMBITOB C YYETOM HHIWBUAYaJbHBIX OCOOEHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax



OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.

@®opmbl yuéra padoydeil MporpaMMbl BOCIIUTAHUS

PabGouass mporpamma Bocmutanus MBOY «l'umnazus Ne 1 - Ilentp
oOpa3oBaHUs» peaju3yeTcss B TOM 4YHUCIE W  4Yepe3  MCIO0JIb30BaHUE
BOCITUTATEIHLHOTO TOTCHIIMAIA YPOKOB (u3uku. DTa padboTa OCYIIECTBISICTCS
B cienyromux (opmax:

[ToOyxnenue oOyuaromuxcst coONI0IaTh Ha ypOKE OOIICTPUHSTHIC

HOpPMBI ~ TIOBEJCHHWS,  TpaBWiIa  OOMICHWS  CO  CTapIIMH
(memaroruuecKuMu paboTHHKAMM ) U CBEPCTHUKAMH
(oOyyaromumucs),  NPUHLUUNBI ~ Y4EOHOW  JUCHUIUIMHBI |
caMOOpTraHu3aIlny.

[IpuBneueHne BHUMaHUS OOYYAIOIIMXCS K ILIEHHOCTHOMY AacCHeKTy
M3Y4aeMbIX Ha YpOKax IMPEAMETOB, ABJICHHM, COOBITUH uepes:
oOpalieHle BHUMAaHUS Ha SApPKHUX JesATeNell KyJIbTypbl, CBSI3aHHBIX
C HU3y4aeMbIMU B JIaHHBIK MOMEHT TeMaMHu, Ha TOT BKJAaJ,
KOTOPBI OHM BHECIM B pA3BUTHE HAIIEW CTPaHbl W MHpA, Ha
NOCTOMHBIE TMOJApaXaHWsl NPHUMEPbl MX JKW3HM, HA MOTHUBBI UX
IOCTYIIKOB.

Hcrnons3oBaHWE  BOCIHTATEIBHBIX  BO3MOXHOCTEH  COJEPIKAHMS
yuyeOHOro mpeamera Uit (OPMHUpPOBaHUS y  OOy4aroumxcs
POCCHIICKUX TpaJIULIMOHHBIX JTYyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX LEHHOCTE dYepe3 MoAdOp COOTBETCTBYIOIIMX
TEKCTOB JUIsl YTEHUs, MPOOJIEMHBIX CHUTyalud mjigi OOCYXKICHHS B
KJIacce.

NuumuupoBanue 0OCYXJI€HUHM, BBICKa3bIBAHUM CBOETO MHEHHS,
BBIPAa0OTKM CBOET0 JMYHOCTHOIO OTHOIIEHUS K H3y4aeMbIM
COOBITUSAM, SIBICHUSM, JHUIAM, IPOU3BEACHUAM XYIOKECTBEHHOU
JUTEPATYPBl U HCKYCCTBA.

BxiatoueHue B ypOK UIPOBBIX MPOUEAYP, KOTOPBIE ITOMOTAIOT
nojJiepKaTh MOTHBALMIO OOY4YalOIIMUXCAd K TOJYYCHHIO 3HAHWM,
HaJaXKMBAaHUIO TO3UTUBHBIX  MEXJIMYHOCTHBIX  OTHOIICHHH B
KJlacce, MOMOTalT YCTAaHOBJICHHUIO J00pOXkKenaTelibHOM aTMochepsl
BO BpEMs ypoKa.

[IpumeHeHne Ha  ypOKE€  HWHTEpPaKTUBHBIX  (GopM  paboTHI,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHBAIUIO OOYYaIOLIUXCA.
[Ipumenenue TpynmoBoil pabOThl WU pabOTHI B Mapax, KOTOPHIC
CIIOCOOCTBYIOT ~ pPa3BUTHIO HABBIKOB  KOMAaHIHOM  pabOThl U
B3aMMOJIEUCTBUIO C JPYTUMHU OOYYAIOIIMMHUCS.

Boibop # wucnonb3oBaHWE Ha ypoOKax MeETOAOB, METOJUK,
TEXHOJIOTUMA , OKa3bIBAIOIIMX BOCHUTATEIIbHOE BO3JEHCTBUE Ha
JUYHOCTh B COOTBETCTBUM C BOCHUTATENIbHBIM HJEAJIOM, LIEIBI0 U
3alayaMy BOCIIUTAHUS.

NHnnuupoBaHue W MOJAEPIKKA HMCCIEI0BATEIbCKOM JEATEIbHOCTH



IIKOJIBHUKOB B (JOpME€  BKIIOYEHHUS B  YPOK  Pa3IUYHbBIX
HCCIIEI0BATEIBCKUX 3aJlaHUH, 4TO JaeT BO3MOYHOCTb
oOyyaromuMcsi TpUOOPECTH HAaBBIKM CAMOCTOSATEIBHOTO PEIICHUS
TEOPETUYECKOM  MpOOJIEMbl, TE€HEPUPOBaHUS U  OPOPMIICHHUS
COOCTBEHHBIX THUIIOTE3, YBAXKHUTEIBHOTO OTHOLIEHHUS K YYKUM
uaesM, MOyOJIMYHOrO  BBICTYIUIEHHS,  apryMEHTHPOBaHUS U
OTCTaWBaHUS CBOECU TOYKM 3PEHUS.

— YcraHOBIIEHHE YBaXXUTENbHBIX, JOBEPUTEIBHBIX, He(HOPMaIbHBIX
OTHOLIEHUH MEXIYy Y4YUTEJIEM M YUYEHUKAMH, CO3/IaHHE Ha YpOKax
AMOILIMOHAIBHO-KOM(POPTHOU CpEIbI.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

®usznka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIC.
®duznueckne BenuuuHbl. M3Mepenue ¢uszmueckux BenuuuH. Dusznueckue
npubopsl. [lorpemHocts u3Mepenuit. MexayHapoaHas cuctema enunuil. Kax
¢dbu3uKa U Ipyrue eCTECTBEHHbIC HAYKU U3Yy4aroT MPUpoAy. EcTeCTBeHHO-HAYYHBII
METOJ] TO3HaHMS: HAOIIOJIEHHE, MOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIIBUKECHUE
TUIOTE3, OKCIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBsICHEHHWE HAOII0IaeMOT0
spiieHnst. Onucanre PU3NYeCKux SBJICHUN C TTOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAarHUTHBIE, CBETOBBIC SIBJIICHHUSI.
dusnyeckue MpUOOPbl M MPOIEAypa MPSMBIX H3MEPEHHI aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO TTpUdopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepeHue TeMmmeparypbl MpH MOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

[IpoBenenuie wuccieqoBaHUsl MO MPOBEPKE TUIOTE3bl: NANBHOCTH MOJETA
IapuKa, MyHIEHHOTO TOPWU30HTAJIbHO, TE€M OOJbIIe, 4eM OOJIbIlIe BBHICOTA
mycKa.

Paznen 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbI M MOJEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHME BEIIECTBA. [[BHJKEHHME YacTUIl BELIECTBA.
CBsI3b CKOPOCTH JBUXEHHUS YacCTHUI] C TeMIepaTypod. BpOyHOBCKOE IBHKEHHE,

aobkhowpbdPE
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mud¢ys3us. B3anmozeicTBie 4acTHIl BEIIECTBA: MPUTSHKEHHE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHE Ta30B, >KUIKOCTEH M TBEPABIX
(KpucTaUIMYeCcKuX) Ted. B3auMocCBsI3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHeIX COCTOSITHUM BOBI.
Hemoncmpayuu.
1. HaGmroaenne OpOyHOBCKOTO JIBHIKEHHS.
HaGmonenne nuddysun.
3. HaGimronenue siBieHUH, OOBACHIIONINXCS NPUTSKEHUEM WU OTTAJIKUBAaHUEM
YaCTHUL BELIECTBA.

no

Jlabopamopuvie pabomul u onvimaol.
1. Ouenka nuameTpa aTomMa METOJIOM PAJIOB (C UCTIONb30BaHUEM (oTorpaduii).
OneITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBIKECHUS. SIBIIEHME WMHEpUMU. 3aKOH MHEpUHMH. B3ammoneicTBue Ten
KaK MMPUYMHA U3MEHEHUs CKOPOCTH JABMXKEHHUS Tei. Macca Kak Mepa MHEPTHOCTHU
tena. InoTHOCTH BemecTBa. CBsI3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE
o0béMma BemectBa. Cuia Kak XapakTepucThka B3auMmopeucTBusi Ten. Cuna
YIPYTOCTH Y 3aKOH ['yka. M3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. fBiIeHHE
TArOTEHUs U cuia TsokecTu. Cuila TsKECTH Ha JpYrux IuiaHeTtax. Bec Ttena.
HeBecomocts.  CiiokeHHME  CHUJI,  HalpaBICHHBIX IO  OJHOM  MPSMOM.
PaBnoaeicTByromas cui. Cuia TpeHus. TpeHHE CKOJIBKEHHUS W TPEHUE MOKOS.
Tpenue B mpUpoAE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBH>KEHUS TeTa.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjeHUS] HHEPLIVH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEJl.

CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OnpeneneHrue CKOPOCTH PABHOMEPHOTO JBHMKEHHUS (IIapUKa B JKHUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne cpeaHEl CKOPOCTH CKOJBKEHHUSI Opycka WIM Iapuka To
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO Tela.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsHKEHUS (JIedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

N

ok wbdrE



5. OnbITHL, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBXKEHHUS OT Beca

TeJIa U XaPAKTEPa COMPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.

JaBnenne. CriocoObl YMEHBIIIEHUS] U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. [lepemaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS KUJKOCTH OT TIyOWHBI. ['mapocratnueckuii
napanokc. Coobmiaromuecs: cocyasl. ['mapaBnudeckue MexaHu3Mbl. ATmocdepa
3emau u arMmocdepHoe mamieHue. I[IpuuMHBI CyIIECTBOBAHMS BO3AYIIHOU
o6onouku 3emun. OmnbiT Toppuuemmm. M3mepenue arMocdepHOro 1aBiIeHUS.
3aBUCUMOCTh aTMOC(EPHOI0 JaBJICHUSI OT BBICOTHI HaJ YpoBHEM Mops. [Ipubopsl
I u3MepeHus atrmocdepHoro pAamBieHus. JleHcTBUE >XKMIKOCTH M raza Ha
norpyk€HHO€ B HHUX TeJlo. BrlTankuBaromas (apxumenoBa) cujaa. 3aKoH
Apxumena. [TnaBanue Ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCy/bl.

['mapaBauyeckuu mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tella U
IJIOTHOCTH >KUIKOCTH.

ok wnE
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PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYciioBue miaBaHus TEJ: IJIaBaHUE WJIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT

COOTHOIIIEHHUS TIJIOTHOCTEH TeJla M >KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00BbEMA MOrPYKEHHOW B
JKUJIKOCTh YacTH TeJa.

2. OmpenenceHre BHITATKABAIOIICH CHJIBI, ICHCTBYIOIICH Ha TEIIO, MOTPYKEHHOE

B JKHIKOCTbD.

0

3. IIpoBepka HE3aBHCUMOCTH BBITATKHBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJO B
KUJKOCTH, OT MacChl TENA.

4. OnbITel, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTHh  BBITAJIKMBAIOLIECH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHON B JKUIKOCTH
YacCTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JOJKH M OINPEACIICHNUE
€€ rpy3010AbEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckass pabota. MomHocTs. IIpocThie MexaHU3MbI: pbryar, OJIOK,
HAaKJIOHHAs IUIOCKOCThb. [IpaBuno paBHOBecusi pblyara. [IpumeHeHne npaBuia
paBHOBecus pbryara Kk OJnoky. «3osoroe mpaBuio» mexanuku. KIIJ[ mpocTeix



MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEeXHHKE. MexaHudeckas SHEprusl.
Kunernueckass u mnoTeHumanbHas odHeprus. [IpeBpamenne ogHOro BHUAA
MEXaHUYECKON SHEPTUH B APYTOM. 3aKOH COXPAHEHHSI SHEPTHH B MEXAHHUKE.
Jemoncmpayuu.
1. TIpumepsbl IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Onpenenenne paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBH)KEHHUH TeNa IO
TOPU30HTATBHON TOBEPXHOCTH.
2. UccnenoBanue ycinoBUid paBHOBECHUS phluara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOW SHEPTHH.

w

8 KJIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJeKyd. OmNbIThI, MOATBEPKAAIOIINE
OCHOBHBIC TOJIOKEHHUS MOJEKYJISIPHO-KUHETUUECKON Teopuu. Mojenu TBEpIOTO,
YKHUJIKOTO M Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammmueckue u aMmopdHbIe
tena. OOBbSICHEHUWE CBOMCTB Ta30B, JKUJIKOCTEH U TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJEKYISIPHO-KUHETHYECKOM Teopuu. CMauyuBaHUE W KaMWUISIPHbBIC
aBieHus. TermnoBoe pacimmpenue u cxkatue. Temmneparypa. CBs3b TeMIepaTyphl CO
CKOPOCTBIO TEIUIOBOTO JBIKCHHS dYacTuil. BHyTpeHHss »Heprus. CrocoObl
W3MEHCHMSI BHYTPCHHEH SHEPruu: TEIIoNepeaadya U COBepIIeHHue padoThl. Buapl
TeIIonepeaayn: TEIUIONPOBOJHOCTh, KOHBEKIHUS, u3nydeHue. KomuuecTBo
TEINIOTHI. YJIeAbHAs TEIIOEMKOCTh BEIIECTBA. 1emI00OOMEH M TEIIOBOE
paBHOBecHEe. YpaBHEHHE TeEIUIOBOro OamaHca. IlnmaBneHue W OTBepAeBaHUC
KPUCTALTNYECKUX BEIIECTB. Y AeNbHas Teruiora raBieHus. [lapooOpazoBanue u
koHjeHcarusi. Mcnapenue. Kumnenwe. VYaenpHas Temiora mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYphl KUMEHUS OT arMoc(epHOoro maBieHus. BraxHOCTb
BO3/lyXa. DHEpPrusi TOIUIMBA. YJelbHas TeryoTa cropanus. [IpuHuunel paboThb
teroBblx aBurareneid KIIJ[ TemmoBoro apuraresns. TerioBble JBUraTeid u
3allliTa OKPYXArollel cpeapl. 3aKOH COXPAHEHUS W MPEBpAICHHUS SHEPrUU B
TEIUIOBBIX Mpolieccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysuu.

HabGmronenne SsBieHni cMauMBaHUs M KaITMJIIIPHBIX SIBJICHHU.

HaGmroienre TemioBoro pacimpeHus Ted.

N3meHeHne naBieHus rasa IMpd HW3MEHEHHMM oO0bEéMa W HarpeBaHUM WM

ok wbhE

OXJIaAXXACHHNU.



[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Buae! Tenmonepenayu.

OxyaxkieHue Tpu COBEPIICHUN PadOTHI.

. HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMU CHUJIAMH.
10 CpaBHEeHHE TEIUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
11.HaGaromenne KUIeHusI.
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12.HabnroaeHne moCTOSHCTBA TEMITEpaTyPhI PH TTABICHUH.

13.Mojaenu TEIUIOBBIX ABUTATEIIEH.
Jlabopamopnvie pabomul u onvimaul.

1. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OmpITel 10 HAOTIOMEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KHAKOCTEH W
TBEPIBIX TEIL.

4. OmnpeneneHue NaBICHUS BO3AyXa B OaJJIOHE MITIPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJIECHHUS BO3JyXa OT €ro o0bhEMa
Y HarpeBaHUsI WM OXJIaKICHUSI.

N

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HabGmtonenue wu3MEHEHHMs] BHYTPEHHEH OSHEpPrMM Tejla B  pe3yjbTare

TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HUccnenoBanue SBJICHHS TEIJIOOOMEHA TP CMEIIMBAHWHM XOJOJHOW U
ropst4er BOJIBL.
9. Omnpenenenue KOIMUECTBA TEIUIOTHI, MOJIYYEHHOTO BOAON NPU TEIIOOOMEHE C

HarpeTbIM METAJUINYECKUM LIHJIMHIPOM.

10.Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHus.
12.0Omnpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.
13.Onpenenenue yaenbHON TEMIOTHI TIABJICHUS JIbJ1A.

Pazges 7. daekTpudyecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincrtaue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEl OT BEJIWYMHBI 3apsioB M PACCTOSHUS MEXAY TeEJIaMH).
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yiekTpuueckoro mnojs. [IpuHoun
CYNEpIIO3ULIMUA DJIEKTPUYECKUX ToJied (Ha KayecTBEHHOM ypoBHe). Hocurenu
AIEKTPUYECKUX 3aPAIOB. DJIEMEHTAPHBIN dJIEKTpUUEeCKU 3apsaa. CTpOoeHUE aToMa.
[IpOBOHUKM W JUANEKTPUKUA. 3aKOH COXPAHEHMSI DIIEKTPUYECKOro 3apsja.
DNEeKTpUYECKU TOK. Y CIIOBUS CYLIECTBOBAHMS MIEKTPUUECKOTO TOKa. MICTOUHHKHN
IOCTOSIHHOTO TOKAa. JIeHCTBHSI 3JIEKTPUYECKOIO TOKA (TEIJIOBOE, XUMHUYECKOE,
MarHUTHOE). DJNEKTPUUYECKUN TOK B JKUJKOCTAX M Ta3ax. DJIEKTpUYECKas LENb.
Cuia Toka. OiekTpuueckoe HampsbkeHne. ConpOoTHBIEHHME NPOBOJHHKA.
VnaenbHOe coNpoTUBIEHHE BemlecTBa. 3akoH Oma s yyacTKa  LEMH.



[TocnenoBarenbHOE M TApaUIETbHOE COEAUHEHHE NPOBOAHUKOB. Pabota wu
MOIIIHOCTh AJIEKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenna. DnekTpudeckue 1nenu u
noTpeduTenn ayeKTpuuyeckod osHepruun B ObiTy. KopoTkoe 3ambikaHwme.
[locTosiHHBIE MarHuThl. B3aumoneilcTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mojie 3eMiId U €ro 3HaueHue Ui Ku3Hu Ha 3emuie. OmnbIT
Opcrena. MaruuTHoOE 1oJjie SIEKTPUUECKOTo Toka. [IpruMeHnenune 3eKTpoMarHuToB
B TexHHWKe. JlelicTBMe MarHMTHOTO TIOJsI Ha TPOBOJHUK C  TOKOM.
DneKTpoABUTaTeNh IMOCTOSIHHOTO ToKa. Mcronb3oBaHue >IEKTpOABUTATENICH B
TEXHUYECKUX YCTpoHcTBax u Ha TpaHcnopre. OmnbiTel @Papanes. SBieHue
ANEKTpOMarHuTHOM uHAYyKIuuU. [lpaBuio Jlenuna. DnextporeHeparop. CrnocoObl
MOJTyYEHUSI DJIEKTPUYECKOW HHEPru. DIEKTPOCTAHLIMU Ha BO300HOBIISIEMBIX
WCTOYHHUKAX SHCPTHH.

Jlemoncmpayuu.

DnexTpuzanus Tell.

JIBa po/a SMEKTPUUYECKUX 3apSAI0B U B3aUMOICHCTBHIE 3apsXKEHHBIX TEll.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DneKTpoCcTaTHIECKast WHIYKITHUS.

3aK0H COXPAHEHUS DIIEKTPUUECKUX 3aPSI0B.

[TpOBOTHUKY U TUAICKTPUKHU.

MonenupoBaHie CUIOBBIX JTUHUHN SJIEKTPHUECKOTO TOIS.

VIcTOYHHUKY TTOCTOSIHHOTO TOKA.

. JIeHiCTBUA 3IEKTPUUECKOTO TOKA.

10 DNEKTPUYECKUN TOK B )KUIAKOCTH.

11.T"a30BbIit pa3ps.

12.VI3MepeHne CUITbl TOKa aMIIEPMETPOM.

13.M3MepenHne dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTHBIICHHM.
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15.B3anmoielicTBE MOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJFOCOB MarHUTA.

17.MonenupoBaHHe MarHUTHBIX ITOJICH TTOCTOSHHBIX MarHUTOB.

18.0meIT OpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMArHuT.

20.[leficTBr€ MAarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21.2neKkTpoaBUraTelb MNOCTOSSHHOTO TOKA.

22 .VccnenoBanue SBJICHUS JICKTPOMAarHUTHON WHTYKITHH.

23.0mnbiTer Dapages.

24.3aBUCUMOCTh  HallpaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

25.91eKTporeHepaTop MOCTOSHHOTO TOKa.
Jlabopamopuvie pabomel u onvimel.

1. OnpiTel 1O  HAOMIOAEHWIO DJEKTPU3ALMM TEd HMHAYKIHEHW U TpHU



COIIPUKOCHOBCHHUMU.

2. UccnenoBanne JEHCTBUS DIEKTPUUECKOTO TIOJS HAa MPOBOAHHKU H
JUDJIEKTPUKHU.

3. COopka u rmpoBepka pabOThl ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

4. VI3amepeHue u peryupoBaHue CUJIbI TOKA.

5. U3mepeHue u peryampoBaHUe HAIPSKEHUS.

6. HccnenmoBanne 3aBUCUMOCTH CHJIBI TOKAa, MIYLIETO 4Yepe3 pPE3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
7. OnbIThI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHUBIICHUS

MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOMIAIN MOMEPEYHOTO CEYEHHUS U MaTepuaa.

8. IlpoBepka mTpaBmiIa CJIOKECHHUS HAMPSHKEHUH TPU  TIOCIICTOBATEIHHOM

COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBwiia HJisi CHJIbBI TOKAa MpU TapaJICIbHOM COEIUHEHUU

PE3UCTOPOB.

10.Omnpenenenre pabOTHI AESKTPUICCKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.
11.Onpenenenne MOIHOCTU JEKTPUUECKOTO TOKA, BBIJICISIEMOU Ha pE3UCTOPE.
12.VccnenoBanre 3aBUCUMOCTH CHIJIBI TOKA, HMIYIIETO Yepe3 JIaMIIOUKy, OT

HaIpsHKEHUS Ha HEW.

13.0Onpenenenue KI1J[ HarpeBaTens.

14.UccnenoBaHue MarHUTHOTO B3aUMOJICUCTBUSA MMOCTOSIHHBIX MAarHUTOB.

15.N3ydyeHne MarHuTHOTO TOJISI MOCTOSSHHBIX MAarHUTOB MIPU X OOBbEAMHEHUU U
pa3aenaeHuu.

16.WccnenoBanne NedCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI B3AUMOJICHCTBUS KaTYIIIKHU C
TOKOM M MarHuTa OT CHJIBI TOKA M HAIPABJIEHUS TOKA B KaTYIIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO ITOJIS HA MIPOBOJAHHUK C TOKOM.

19.KoHcTpyupoBanue u U3y4eHre padoThl DJIEKTPOIBUTATENS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0mbBITBI  TIO  HWCCJACAOBAHHWIO SIBJICHHS JJICKTPOMATHUTHOW — WMHIYKIIHH:
MCCJICIOBAHUE U3MEHECHUI 3HAYEHHS U HANPABICHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuyeckoe nBWXKeHME. MarepuanbpHas Todka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrxeHne. HepaBHOMepHOE TIpsAMOJIMHENHOE ABWKEeHUE. CpellHsass 1 MTHOBCHHAs
CKOpPOCTh T€JIa IPU HEPABHOMEPHOM IBWXKEHHUH. Y CKOpeHHE. PaBHOyCKOpeHHOE
npsMoiHeliHoe nBmwkeHne. CBoboaHoe nagenue. Onbithl ["anumnes. PaBHomepHoe
JBIDKEHUE TI0 OKpYKHOCTH. [lepuon u wactora obpamienus. JIuneitHass u yrioBas
ckopoctu. LlenTpocrpemurensHoe yckopenue. Ilepsbiii 3akoH Hptorona. Bropon
3akoH HptotoHa. Tperuit 3akoH Hptotona. [Ipunuun cynepnosunuu cui. Cuiia
ynpyroctd. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUS CKOJILXEHUS, CUJla TPEHUS



MOKOSI, JIpyrue BuAbl TpeHHs. Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS.
Yckopenue cBoboanoro maaenus. Jpmwxenue tutaner Bokpyr Comuna. I[lepBas
KOCMHMYECKasi CKOpOoCTh. HeBecoMocTh n neperpy3ku. PaBHoBecue MarepuanbHOU
TOYKU. AOCOMIOTHO TBEPJOE Teno. PaBHOBecue TBEPIOIro Tella C 3aKperyiéHHOU
ocbl0 BpamieHuss. MomeHT cuibl. LlenTp Tsxectn. Umnynec tena. M3MeHeHue
uMItysbca. MiMmynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE JBUKEHUE.
Mexanndeckasi pabota U MOIIHOCTh. PaboTa cui TsKeCTH, YINPYrocTH, TPEHUS.
Cs3p sHepruum u paboThl. [loTeHUManbHash HSHEPrUs Tena, MOAHSITOrO Haj
MMOBEPXHOCTHIO 3eMJin. [loTeHIManbHas SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

N

© 0k w

7.
8.
9.

Hemoncmpauuu.

HabmroieHue MexaHM4YecKOoro IBMIKEHMsI Tejla OTHOCUTENBHO pa3HBbIX Tel
OTCYETA.

CpaBHeHME NyTeW W TPACKTOPUM JBWKEHHMS OIJHOTO M TOTO JKE€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

Habmroienue nBU»KeHus Tea Mo OKPYKHOCTH.

Habnrogenne MeXaHMYECKHUX SIBJICHHWM, MPOUCXOMASIIUX B CUCTEME OTCUéTra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
kaOuHeTa (QU3UKH.

3aBUCUMOCTB YCKOPEHHS TeJla OT MacChl TeJIa U ACHCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

10.ITepenava ummynbca Ipu B3aUMOJICHCTBUH TEJ.

11.TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBUH TEJL.

12.CoxpaHeHne uMItyjibca pyu HEYIPyroM B3auMOICHCTBUU.

13.Coxpanenne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM SHEPTUU IIPU CBOOOIHOM IaICHUH.
16.CoxpaHeHre MEXaHMYECKOW SHEPTrUU MpPHU JBWKEHUU Tela IMOJA JeHCTBUEM

MIPY>KUHBI.
Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Ijisi pasroHa W JAJIBHEHUINEr0 pPaBHOMEPHOTO
JBIOKCHUS MIAPUKA WA TEIICIKKH.

Onpenenenue CpeaHEN CKOPOCTH CKOJBKEHUS Opycka WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Onpenenenne YCKOpEHHS Teja TMPH PABHOYCKOPEHHOM JIBFDKCHHH I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH TP PaBHOYCKOPEHHOM



JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka runoTe3bl: €Ciau IpU PaBHOYCKOPEHHOM JIBIXKEHUH 0€3 HadalbHOM
CKOPOCTH TIYTHU OTHOCATCA KakK pPsJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHU OJTUHAKOBBI.

6. HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXEHHS OT  CHJIBI
HOPMAaJIBHOTO JAaBJICHUS.

7. Omnpenenenne kodhUIIUEHTa TPEHHUS CKOIBXECHHUSL.

Omnpenenenne KXECTKOCTU NPY>KUHBI.
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9. Omnpenenenrie paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBWXKCHHUM TeJa I10

TOPU30HTAIBHON TOBEPXHOCTH.

10.Ompenenenne pabOThl CWJIBI  YIPYTOCTH TP TMOABEME Tpy3a C

MCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXpAHEHUS SHEPTHH.

Pazgen 9. Mexanudeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTyAa. MateMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
PHEPruM  MpU  KOJeOaTeNbHOM  JIBJKEHHMH.  3aTyXalollhe  KOJeOaHUs.
Boinyxnennoie  kojebanus. Pe3onanc. Mexanudeckue BoiHbl.  CBOiCTBa
MEXaHM4YECKUX BOJH. IIpopoJibHble W ToONEpedHble BOJHBL. J[IMHA BOJNHBI U
CKOpPOCTh €€ pacmpocTpaHeHusi. MexaHudeckue BOJHBI B TBEPIAOM TeTE,
CEHCMHMYECKNE BOJHBL. 3BYK. [ pOMKOCTB 3ByKa M BpIcOTa TOHA. OTpa)xeHne 3ByKa.
HNudpasByk u yapTpa3ByK.

Jemoncmpayuu.

1. HaOmromenne koJjieOaHWii Tea IMOA JIEHCTBUEM CHJIBI TSOKECTH W CHUJIBI
YIOPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM U pe30HaHCa.
PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopusie pabomul u onvimel.
Omnpenenenre 4acTOTHI U MEPUO/IA KOJICOaHU MaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOTHI M MEPUOIa KOJICOaHUHN IPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TiepuojAa KoJieOaHWM TMOJBEIICEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTH MEpUOJIa KOJICOaHUH NPY>KMHHOTO MasiTHUKA OT
Maccsl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TMepHoAa KoJieOaHWl Trpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepruoaa KojieOaHUil Mpy>KMHHOTO
MAasITHUKA OT MAacCChl Ipy3a U KECTKOCTHU MPYKUHBI.



7. W3mepenue ycKopeHus CBOOOHOTO TaIeHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U. DJIIEKTPOMArHUTHas IPUPOJIa CBETA.
CxopocThb cBeTa. BosHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onvimel.

1. N3ydyeHue CBOMCTB SJIEKTPOMATHUTHBIX BOJIH C MOMONIIBI0 MOOMJIBHOTO
tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pactipoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJio. 3aKOH OTpaxkeHusa cBera. [IpenomiieHue cBeTa. 3aKOH MPEOMIIEHUS
ceera. llomHoe BHyTpeHHee oOTpaxeHue cBera. lcnonb3oBaHHWE ITOJHOTO
BHYTPEHHETO OTPAKECHHS B ONTUYECKUX cBeTOoBoAax. JImHza. Xon mydeil B JIMH3E.
OnTuyeckas cucrema (oroanmapara, MUKpOCKONa U Teneckoma. [ma3 kak
onTHYECKass cucTteMa. biIM30pyKOCTh M JanbHO30pKOCTh. Pa3znoxkeHue Oenoro
ceera B criekTp. OnbiTel HeroTOHA. C0KEHNE CHEKTPAJIbHBIX LBETOB. Jucnepcus
CBETa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

. [Ipunnun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.
10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

©ooNO O WNRE

12.TTony4yenune 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. VccnenoBanue 3aBUCMMOCTH YIJila OTPaXEHHS CBETOBOIO Jiyya OT YyrIja
naJCHUA.

2. V3yueHue xapakTEepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMJIEHHS CBETOBOIO Jyda OT YIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyueHue U300paKEHHUMA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
5. Omnpenenenne (OKYCHOTO PACCTOSIHUSI U ONTHUYECKOW CHUIIBI COOHMparoieu

JINH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
7. OnbITBl TIO BOCHPUSTHIO IIBETAa MPEAMETOB NpHU HMX HAOIIOJEHUU Yepes

I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanve W moryomeHne cBeta aroMoM. KBaHTel. JIMHeyaThle CHEKTPBI.
PanuoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-uznydeHus. CTpoeHne aTOMHOIO Sipa.
Hyxkiionnast monenb atromHoro siapa. M3ortombl. PaanoakTuBHBIE HpeBpalieHUsI.
[lepuon monypacnaga aTOMHBIX sijep. SAepHble peakiuu. 3aKOHBI COXpaHEHUS
3apsIIOBOTO U MAcCOBOIO YHMCEN. DHEPrus CBSI3U aTOMHBIX sigep. CBsA3b MaccChl U
sHepruu. Peakuuu cunte3a u nenenus saep. Mcrounnku sneprun ColHIA U 3BE3I.
Snepnas osHepretvka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YCHUNM Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.
CnexTpsl pa3IuvyHbIX a30B.
CnekTp Boaopoaa.
HaOmronenue tpexoB B kaMepe Busbcona.
PaboTa cuérumka HOHU3UPYIOIINX U3ITYyYCHUH.
Peructpanus nznmydeHusi IpUPOJIHBIX MUHEPATIOB U MPOIAYKTOB.
Jlabopamopuwie pabomul u onvimaol.
HaOnronenue CrulomHbIX ¥ JIMHEHYaThIX CIIEKTPOB U3TyUYCHUS.
HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUM YACTHUIIBI 0 TOPMO3HOMY IyTH
(o dhoTtorpadusam).
3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aUN
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
MPUOOPETEHHOTO MPU MU3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKe IS OATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00y4aromuxcs,
BBIOpaBIIMX O3TOT Y4yeOHbIM mnpenmer. I[lpu u3ydeHUHM HAHHOTO MO
peanu3ylTCd U CHUCTEeMaTU3UPYIOTCS BUJBI JIESITEILHOCTH, HA OCHOBE KOTOPBIX
oOecrieuynBaeTCs JTOCTIXKCHHE TMPEIMETHBIX W METANpeAMETHBIX TUIAHHPYEMBIX
pe3ynbTatoB  OoOydeHHs, (OPMHUPYETCS €CTeCTBEHHOHAay4YHasi TIPaMOTHOCTH:
OCBOCHUE HAYYHBIX METOJOB HCCIICIOBAHUS SIBJICHUWA MPUPOALI M TEXHUKH,
OBJIaJICHUE YMEHUSIMHU OOBSICHATh (DU3NUECKUE SBJIICHUS, IPUMEHSS MOJIyYCHHBIE
3HaHUS, peIllaTh 3a7adyd, B TOM YHCJE KAUYE€CTBEHHBIE M OSKCIEPUMEHTAJIbHBIC.
[IpuHIMOMATBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pasjielia pealn3yeTcs 3a

o0k whE
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CU€T TOTO, YTO 0OYYAIOIIHNECS BBIMOJHAIOT 3aJJaHusI, B KOTOPBIX UM MpPE/IaracTcsi:
Ha OCHOBE MOJyYEHHBIX 3HAHWW PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
ABJICHUS B OKpYXKAlOLEW IPUPOAE U IIOBCEIHEBHOM JKM3HH; HCIOJIb30BATh
Hay4yHbl€ METOJbl MCCIEAOBAHUSA (PUBNYECKUX SBICHUM, B TOM 4YHUCIE JIs
IPOBEPKU THUIIOTE3 U MOJYUYEHHUS TEOPETHUUECKUX BBIBOJOB; OOBSICHITH HAYUHbIE
OCHOBBI HanOoJiee BaKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIA, HAIpHUMED,
IIPAKTUYECKOIO HCIIOJIb30BAaHUs PA3JIMYHBIX HCTOYHUKOB DJHEPIrMM HA OCHOBE
3aKOHAa IIPEBPAILEHNS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPIUHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTatoB. B pesynprare m3ydeHus (U3MKA HA YPOBHE OCHOBHOTO OOIIETO

oOpaszoBaHus y oOyuyatromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC

pE3yNIbTATHl B YaCTH.

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUA:

® - IIPOSBIICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
bu3ruecKol HayKu;

® - [I[CHHOCTHOE OTHOIIEHUE K JJOCTHKEHUSIM POCCUNUCKUX yUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

® - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHIKEHUHN
bu3uKy;

® - OCO3HaHWE BAXHOCTH MOPATbHO--3TUYCCKUX MPHUHIIUIIOB B ACATEIHHOCTH
YYEHOTO;

e 3))3CTeTHYECKOro BOCIIUTAHUS:

® - BOCIIPUSITUE DCTETUYECKUX KAaueCTB (PM3MUECKOW HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOI'0 MO3HAHMSI:

® - OCO3HaHWE IIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO HWHCTPyMEHTa
MO3HAaHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEWIIIEW COCTAaBJISIOIICH
KYJIBTYPBI;

® - pa3BUTHE HAY4YHOH JIO00O3HATENBHOCTH, HMHTEpPECa K HCCIE0BATEIbCKON
NEATEIbHOCTH;

e 5) (¢opMupoBaHUSA  KYJbTYPbl 3A0POBbS U  3MOLUMOHAJIBLHOIO
Os1aromoJry4ust:

® - OCO3HAaHHWE IIEHHOCTH Oe30macHoro o0pa3a JKM3HM B COBPEMEHHOM

TCXHOJOIMYCCKOM MHUPC, BAXXHOCTH IIPpaBUI 0e301acHoro IIOBCACHHA Ha



TPaHCTIOPTE, HA JIOpOraxX, C AJICKTPUUECKHUM U TEIUIOBBIM 000PYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMUPOBAHHOCTh HaBBIKa pediekcuu, TpHU3HAHHE CBOETO MpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPyI0OBOI0 BOCIIMTAHMS:

® - aKTHMBHOE YyYacTHE€ B pEIICHWU MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluM, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUIM;

® - UHTEPEC K MPAKTHICCKOMY M3YUEHUIO MPOPECCUil, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpHEHTalUs Ha TMPUMEHEHHE (PU3MYECKUX 3HAHUM MJid pelieHus 3agad B
0o0JIacTH OKpy’Kalolllel cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEeJIbl;

® - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MpOoOJeM M MyTed HxX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

® - TOTPeOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACIOBAHUM U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIPYTHX;

® - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO
NEATEIIbHOCTD;

® - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX O0OBEKTaX U SIBJICHUSAX;

e - oco3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEN B 00JacTH
bu3uKY;

® - TUIAHUPOBAHHUE CBOETO PAa3BUTUS B TMPHUOOPETCHUH HOBBIX (PU3MUECKHUX
3HAHUM;

® - CTpEeMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

® - OIICHKA CBOMX JCWCTBUUA C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO CpPEANY,
BO3MOJKHBIX TJIO0AJIBHBIX TIOCJICICTBUH.

METANPEAMETHBIE PE3YJIbBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbICE  y4eOHBIE  JCHCTBUSA, PETYJSTUBHBIC



yHHUBEpCaJbHbIe yueOHbIE TEUCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH OOBEKTOB (SIBJICHUIA);
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHUS IJIs
0000IIeHHS U CPaBHEHHS,;

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

BBISIBIIATh [IPUYMHHO--CJICICTBEHHBIE CBSI3M TIPU  M3YyYECHUU (PUINYECKUX
SIBJICHUN U TIPOLECCOB, JeJaTh BBIBOABI C HCIOJIb30BAHUEM JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraTh THIOTE3bl O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATENbHO BBIOMpATh CHOCOO pelIeHHs y4eOHOW (u3myeckol 3agadu
(cpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP HanboJee MOAXOSAIIErO
C Y4ETOM CaMOCTOSITENTLHO BBIACIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBIMI
bu3UeCcKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3UUYECKOTO SABJICHHUS,
OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(GOPMAIIHIO, TTOJTYYEHHYIO B
XO0J1€ UCCIIEI0OBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITeTbHO (hOopMynupoBaTh OO0OOIIEHHUST W BBIBOJBI IO peE3yjibTaTaM
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JTajibHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEATNONOXKEHUSI 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

NPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHThl U 3alpoChl MpPU TOHUCKE H
orOope HHPOPMALMKU WM JAHHBIX C Y4YETOM MPEIOKEHHON y4eOHOMI
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpEICTAaBICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJbHYIO  (GOpMY  IPEACTaBIICHUS
uH(pOpMaAIUU U WUIIOCTPUPOBATH PELIAEMbIe 3a/a4d HECIOXKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B X0JIe 00CYXJIeHHsI y4eOHOTO MaTepHuaa, pe3yJbTaToB JJabopaTOPHBIX padoOT
W TPOEKTOB 3aJlaBaThb BOMPOCHI IO CYIIECTBY OOCYXKTAaeMOHl TEeMbl H



BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha pEINIeHUuEe 3aJaddl | MOJAepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXACHUSIMHU IPYTHX YYaCTHUKOB JUANIOTa,
OoOHapy>KHUBaTh Pa3IMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;

nyOJUYHO TIPEJCTaBIATh PE3YIbTaThl BBHIMOJHEHHOTO (PU3MYSCKOTO OIbITa
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOSKTA);

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHON M WHIMBHUIYyaJIbHOM
paboTHI IPH PEIICHUHM KOHKPETHOM (PH3NICCKOM TIPOOIEMBI;

MPUHUMATH 1] COBMECTHOU JIEATEILHOCTH, OPTAaHU30BBIBATh JICUCTBUS 110 €€
JTOCTIDKCHHIO: PACHpPeNelisaTh PO, OOCYKIaTh MPOIECChI M PE3yJIbTAThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJIECH;

BBITIOJTHSATh CBOKO 4YacTh pabOThI, JOCTUTAas KauyeCTBEHHOTO pe3yibTaTa II0
CBOEMY HAMpaBJICHUIO M KOOPAUHUPYS CBOU JCHCTBUS C JPYTHUMH YICHAMU
KOMaH/IbI;

OIICHWBATh KadyeCTBO CBOETO BKJIaNa B OOIMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOUIUX IS
peuieHust GU3NUYECKUX 3HAHUM;

OPUEHTUPOBAThCS B PA3JIMYHBIX  MOAXOJAX  MPUHATHUA  PEHICHUM
(MHIMBUAYaJIbHOE, TPUHATHE PEIICHUs B TpyNNe, MPUHATHE PEUICHUM
Tpynmom);

CaMOCTOSITEJIbHO COCTaBJISATh AJNTOPUTM pELICHUS (PU3MYECKOW 3a7aud WU
IUIaHa MCCIEAOBaHUSA C Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTyallMH U IPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh  TPHUYMHBI  JOCTKCHUS (HEeOOCTMXKEHUsI)  pe3yJIbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE€ B XOJI BBINOJHEHUS
(U3UYECKOT0 UCCIENOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYroro 4YejioBeKa B XOJi¢ CIopa WU JAUCKYCCUM Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPYyTOro;



npu3HaBaTh CBOE MPAaBO HA OLIMOKY MpHU pelIeHnr (PU3UYECKHX 3a7ad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCITIOJIB30BATh TOHATHSA: (U3MUECKHUE W XUMUYECKHE SIBJICHUS, HAOJIOICHUE,
AKCHEPUMEHT, MOJENb, TUMOTE3a, €AUHULBI (U3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa,  arperarHble  COCTOSIHMA  BellecTtBa  (TBEpAOE,  KUIKOE,
razoo0pa3Hoe), MEXaHHYeCKOoe JBUKEeHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TpPaeKTOpUs, pPaBHOJEUCTBYIOIIAs cuia, Jedopmarius
(ynpyrasi, rmacTudeckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

paznmuuarh sBieHUs (auddysus, TEIIOBOE BUKEHHUE YACTHUI[ BEIIECTBA,
paBHOMEPHOE JBUKCHUE, HEPAaBHOMEPHOE JBIKCHUE, uHepLus,
B3aMMOJICHCTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpalllCHUs, Mepelaya JaBJICHUS TBEPIBIMU TEJNaMU, KHIKOCTIMH U Ta3aMH,
atMoc(epHOE JaBJCHUE, IUIAaBaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO OMUCAHUIO MX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYXKaIOIEM
MHUpE, B TOM 4Hucie (HU3UIECKUE SIBJICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IUYHBIMHU CKOPOCTSIMM B JKMBOM W HEXHUBOM NPUPOJE, ACUCTBUE CUIIbI
TPEHUsI B MPUPOJE U TEXHHUKE, BIUSIHUE aTMOCHEPHOIo JABJICHUS Ha >KUBOM
OpraHu3M, IJlaBaHUE PbIO, pblYaru B TeJie 4YeJOoBEKa, IPU ATOM MEPEBOJIUTH
MPAKTUYECKYIO 3aJadyy B Y4eOHYI0, BBIICISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

OMUCHIBATh H3YyUYCHHBIC CBOMCTBA Tel W (DU3UUYECKUE SIBJIICHUS, HUCIOIb3Ys
dbuznyeckre BeIMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Teja, CUiia
TpeHUsl, naBiieHue (TBEPAOrO Teja, KUIKOCTH, Ta3a), BHITAJIKUBAIONIAS CHIIA,
MeXaHHUYeCKas paboTa, MOITHOCTD, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PhUIIHEHT
MOJIE3HOTO JEHCTBUSI MEXaHU3MOB, KHHETUYECKAsl U MOTECHIIMATbHAS SHEPTHS),
IpU OIMUCAHUU TPABWIBHO TPAKTOBATh (DU3WUYECKUN CMBICI MCIOJIb3yEMBbIX
BEJIMYMH, WX OOO3HAUYCHUS M €IWHUIBI (PU3MYECKUX BETWYUH, HAXOJUTh
dbopMysbl, CBS3BIBAIONIME JaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTUMH
BETMUMHAMHU, CTPOUTHh TpadUKU M3YYCHHBIX 3aBUCUMOCTEH (pu3ndecKux
BEJINYUH,;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3YsI
MpaBuUiia CIOKEHUs cuil (BI0JIb OJTHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackais,



3aK0H ApXuMena, MPaBUIO0 paBHOBECHUS phruara (0JI0Ka), «30JI0TOE TPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHHS MEXAHWYECKOW B3HEpPruM, IMpU STOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMpPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATH (pU3NUECKUE SBICHUS, IPOLECCHl M CBOMCTBA TE€J, B TOM YUCJE U B
KOHTEKCTE CHUTyallMil NpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISTH
MPUYUHHO--CIIEJICTBEHHBIE CBS3HU, CTPOUTH OOBACHEHHE M3 1—2 JOTHYECKHX
iaroB ¢ Omopod Ha 1—2 H3yYEHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM,
(u3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7auu B 1—2 AeicTBUs, UCIONB3Yys 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIOLME (DPM3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
3alMChIBaTh KpaTKOE YCIOBHUE, TMOACTaBIATh (U3NYECKUE BEIMYMHBI B
GbopMyabl U TNPOBOAUTH PACUYEThl, HAXOAWUTh CIPABOYHBIE JAHHBIE,
HEOOXOAMMBIE NIl PEIICHMS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh MOIYYEHHOM
($u3NYECKOIl BEINYNHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIIU (PUINIECKUX
METOJIOB, B OIIMCAaHUU HCCIEAOBAHUS BBIICIATH IPOBEPAEMOE MPEAIIOI0KEHHUE
(rumoTe3y), pasznu4yaTb W MHTEPHPETUPOBATH MOJYYEHHBIA pe3yibTart,
HAXOJUTh OIIHUOKH B XOJE OIbITA, I€JaTh BBIBOJIBI IO €0 pe3yibTaTaMm;
IPOBOAUTDH OMbBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNA WIH (DU3HUECKUX
CBOMCTB Ted: (POpPMYIMPOBATH IMPOBEpSIEMBbIE MPEANOIOKEHUSA, COOMPATh
YCTaHOBKY U3 IMpPEAJIOKEHHOr0 00O0pYyIOBaHMs, 3alHUChIBaTh XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

BBINIOJIHATh MPSIMbIE M3MEPEHHSI PACCTOSIHMS, BPEMEHHU, MacChl Tela, 00bEMa,
CWJIBl U TEMIIEPATYphl C UCMOJIB30BAHUEM aHAJIOTOBBIX M IIU(MPOBBIX TPHUOOPOB,
3aMMChIBATH I[OKa3aHUsi MpUOOpPOB C YYETOM 3aJaHHOM  aOCOIIOTHOM
IIOrPEITHOCTHA U3MEPEHUN;

IPOBOANUTH HCCIIEJOBAHME 3aBHUCHUMOCTH OJHON (PU3MUECKON BEIMYUHBI OT
JpYyrol ¢ HCHOJB30BaHUEM MpPSIMBIX HU3MEpPEHHH (3aBUCUMOCTH MYTHU
PAaBHOMEPHO JBMIKYIIETOCS TE€la OT BPEMEHU JABWKEHUS Teja, CUJIbl TPEHUS
CKOJBKEHHUS] OT Beca Tesa, KauyecTBa OOpadOTKM TMOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOIIAJNA CONPUKOCHOBEHUS TEJ, CHJIbI
yIOPYroCTH OT YIJIMHEHUS NPYKUHBI, BBITAIKUBAIOUIEH CHJIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Teja, OT TIyOWHbI, HAa KOTOPYIO MOTPY>KEHO TEJO0, YCJIOBHMA
IJIaBaHUsl TeJ, YCIOBUW pAaBHOBECHS pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4e€OHOTO HCCIeOBaHUs, COOMpPATh YCTAaHOBKY U BBINIOJHATH
U3MEpEeHMs], CcleAys MpeNoKEHHOMY IUIaHy, (PUKCUpOBATh pe3yJIbTaThl
MOJIY4EHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJIE MPEIJIOKEHHbBIX
Ta0UIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;



MPOBOJUThL KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIUYUH (TUIOTHOCTH
BEILECTBA KUIKOCTH M TBEPIOTO TENA, CUJA TPEHUS CKOJBXKEHUS, AaBICHHUE
BO3]lyXa, BBITAJIKMBAIONIAS CHIIA, AEHCTBYIONIAs HA NOTPYKEHHOE B KUIKOCTb
Ten0, KO3(PPUIMEHT TOJIE3HOTO MEUCTBHS MPOCTHIX MEXAaHHU3MOB), CIIEHYS
NPEAJIOKEHHOW MHCTPYKIMM: TPU  BBIMOJHEHUU HM3MEpPEHUN coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEIHMYUHBI;
coOMI0IaTh TMpaBWiIa TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000OpyIOBaHUEM;

YKa3bIBaTh MPUHIMUIIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOIIAIONINECs] COCYIbl, OapoMeTp, phlyar,
MOJIBYOKHBIA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHUCAHUS (B TOM YHUCJIE: TOIIITUITHUKH, YCTPOUCTBO
BOJOINPOBO/A, TUAPABIUYECKHI Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMeTp), UCIMOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUU U
HE00X0AUMbIe (PU3UUECKUE 3aKOHBI, 1 3aKOHOMEPHOCTH;

OPUBOAUTH NMPUMEPHI (HAXOIUTh MH(OpPMAIUIO O MpPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BAaHUSI ~ (PU3WYECKUX 3HAHUM B  TIOBCEJIHEBHOW JKU3HU  JUIS
oOecrieueHusi 6€30MacCHOCTU MpU OOpaIIeHUH ¢ MPUOOPaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/10POBbSl M COOJIOACHUS HOPM 3KOJIOTHYECKOrO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;

OCYHIECTBIIATh OTOOP UCTOYHUKOB MH(popMaIu B UHTepHETE B COOTBETCTBHUH
C 3aJIaHHBIM MTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUU U MyTEM
CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIIETATh HWH(MOpPMAIUIO, KOTOpas
SBJISIETCS MPOTUBOPEYMBOM MUJTU MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIB30BaTh MPHU BBIMOJHEHUM YYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO
aUTEpaTypy (U3MYECKOTO COJEp KaHMs, CIPABOYHBbIE MaTEpHalbl, PECypChl
cetu  UHTepHeT, BiajeTh NpuUEéMaMH  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 WCTOYHUKOB HH(pOpMANUU (PU3UYECKOTO COJEPKaHUS, B TOM
yycie MyOJIMYHO JeNaTh KPaTKUe COOOIIECHMSI O pe3yibTaTaxX MPOEKTOB WM
y4eOHBIX HCCJICIOBAHUM, TPU HTOM TPAMOTHO HCIOJIb30BAaTh H3YYCHHBIN
NOHATUUHBIA  ammapaT Kypca (U3HKH, COMPOBOXKIATh  BBICTYILJICHUE
MIPE3EHTAIUEN;

IPU  BBIMOJHEHUM YYE€OHBIX TMPOEKTOB W HCCIEAOBAaHUN paclpenesiaTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMM 3a/1a4aMu, CJICIUTh
3a BBINOJHEHHEM ILIaHA JIEHCTBUM, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIAI
B JICSITELHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aWMOICHCTBHE,
YYUTHIBAsI MHEHUE OKPYKAIOITUX.



K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

® CMOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbI€ COCTOSIHHS BEILECTBAa, KPUCTAUIMUYECKUE U
amop(HbIE Tena, HACHIIICHHBIA W HEHACHIIEHHBIN Map, BIAXHOCTh BO3/yXa,
TEMIEpaTypa, BHYTPEHHSSI JHEPTUs, TEIUIOBOW JBUraTellb, AJIEMEHTAPHBIN
ANEKTPUUYECKUHN 3apsijl, SIECKTPUUECKOE IMOJe, MPOBOJHUKU W JUAIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE MOJIE;

® pasnuyarth SIBICHUS (TEIUIOBOE pACHIMpPEHHE U CXKaTue, Temionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWUISPHBIE SBICHUS, HCHapEeHUE,
KOHJIEHCAIMs, IUIaBJIeHHWe, KpuUcTaUu3auus (OTBEpJieBaHKE), KUIICHUE,
Teruionepeaaya (TermIONPOBOJHOCTh, KOHBEKIUS, U3JIYYCHHUE), DIIEKTpU3AIIIS
TeJ, B3aUMOJCHCTBHUE 3apsioB, NCUCTBUS DJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHUCTBUE MArHUTOB, JEMUCTBUE MArHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM, OJJICKTPOMATHWUTHAS WHIYKIMSA) [0 OINHCAHHUIO UX
XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

® pacro3HaBaTh MNPOSBJICHUE U3YUYEHHBIX (PU3UUYECKUX SIBICHUU B OKPYXKAIOIIEM
MUpe, B TOM uuciie (U3NYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HAaTsDKCHUE W KaNWULAPHBIE SIBICHUS B MPUPOJAE, KPUCTAIUIBI B MPUPOJIE,
uznydyenne ConHila, 3aMep3aHre BOJAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHHE
pOCBl, TyMmaHa, WHEs, CHera, »OJEKTpUYECKHE SBJICHHS B aTrmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJId, Ipeii( MooCoB,
pOJIb MAarHUTHOTO TMOJS JJISl KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE, MPU ITOM
MEPEBOIUTh MPAKTUUYECKYI0 3a7ady B Yy4eOHYIO, BBIICNATH CYIICCTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

® OIKCHIBaTh M3YYEHHBIE CBOWCTBA Tel M (UBUYECKHUE SIBICHUS, HCIOJIb3Ys
dbuznyeckre BEIWYMHBI (TEMIIEpaTypa, BHYTPEHHsISI DSHEPrusi, KOJUYECTBO
TEIUIOTHI, yAeIbHAs TEIJIOEMKOCTh BEIIECTBA, y/AEJIbHAsI TEIJIOTa IUIABJICHMUS,
yJAelbHasl TeIJIoTa MapooOpa3oBaHus, yAebHAs TEIUIOTAa CTOpaHMs TOIUIMBA,
KOO (PUIIMEHT TOJEe3HOTO JEeUCTBHSI TEIUIOBOM MAIUHBI, OTHOCHUTEIIbHAS
BJIAYKHOCTh BO3/lyXa, JJICKTPUYECKHN 3apsifi, CHJIAa TOKa, BJIECKTPUUYECKOE
HalpsDKeHWE, COMPOTHUBJICHUE TMPOBOJAHUKA, YJEIbHOE  COMPOTHUBIICHHE
BEIlleCTBA, pabOTa W MOIIHOCTh DJICKTPUYECKOTO TOKa), MPU ONMHUCAHUU
MPaBUIBLHO TPaKTOBaTh (U3MYECKUH CMBICI HCIOJb3YEMbIX BEJIMYHH,
o0O3HAaueHUsT W EOUHUIBI (U3UYECKUX BEJIWYWH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEITUYHMHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCTIOIb3YsI
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUU  CTPOCHUS



BEILECTBA, MPUHIMUI CYNEPIIO3ULIUU T0JIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHus 3apsnaa, 3akoH Oma g yyacTka 1enu, 3akoH Jlxoynsa—JleHua,
3aKOH COXpaHEHMsI PHEPTHH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBACHATH (PU3NYECKUE POLECCH U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalui PAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
INPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrMYecKux
iaroB ¢ Omopod Ha 1—2 H3yYEHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pematb pacu€THble 3a7a4d B 2—3 AEMCTBUSI, UCIONb3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOLME (DPM3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
3alMCBIBaTh KPaTKOE YCIOBUE, BBIABIATH HEIOCTAaTOK JAHHBIX I PELICHUS
3a/layd, BbIOMpaTh 3aKOHBI U (POPMyIbI, HEOOXOIMMBIE MJIA €€ pelieHus,
IPOBOJAUTH pacy€Tbl M CpPAaBHHUBATh IOJYYEHHOE 3HA4YeHHE (PU3MUECKOM
BEJIMYUHBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIIU (PUINIECKUX
METOJIOB, HCIIONIb3ysl OINHMCAHWE MCCIECAOBAHUA, BBIACIATH IPOBEPSIEMOE
NPEANoJOKEHNEe,  OLEHUBATh  IMPABWIBHOCTh  MOpSIKA  IPOBEICHHUS
UCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

IPOBOAUTDH OMbBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNA WIH (DU3HUECKUX
CBOMCTB TeJ (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH MpOLEecca OCThIBAHUS M HArpeBaHUs NpU
U3YyYEHUHN OT LIBETa M3JIyvarouleil (Iorjouaromnieil) NoBEepXHOCTH, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMIIEpaTyphbl KUAKOCTH W IUIOMIAJA €€ MOBEPXHOCTH,
NEKTpHU3alMs  Tel M B3aUMOJCHCTBUE  BJIEKTPUYECKUX  3apsJiOB,
B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BHU3YyaJM3allMsl MATrHUTHBIX MOJEH
IIOCTOSIHHBIX MAarHUTOB, JIEMCTBUSI MarHUTHOTO IOJISI HA ITPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JEKTPOJIBUIaTessl MOCTOSHHOTO TOKA):
(bopMyaMpoBaTh NPOBEpPSEMbIE MPEANON0KEHHS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 O0OpYyAOBaHMS, ONUCHIBATH XOJ OIbITa U (POpMYyIHpPOBAThH
BBIBOJIBL;

BBIIIOJIHATH IPSIMBIE WM3MEPEHMSI TEMIIEPATypbl, OTHOCUTEJIBHON BIIAKHOCTH
BO3/lyXa, CHJIbl TOKA, HAPSHKEHUS! C UCTOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB
U JIaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUMN C
y4E€TOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

IPOBOAUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3MUECKON BEJIUYMHBI OT
JPYroi C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIECHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJW IMONEPEYHOIO CEYEHUS U YIEIbHOIO
CONPOTHUBJIEHUS] BEIeCTBAa MPOBOJHUKA, CHJIbl TOKa, WAYIIEr0 4epes
MPOBOJIHUK, OT  HampsOKeHHssT  Ha  IPOBOJHUKE, UCCJIeIOBaHUE



MOCNIEAOBATEIbHOTO W MApaJJICIbBHOTO  COCAUHEHHM  MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY M BBITIOJHATH HU3MEPEHUS,
clieqys TPEeIOKCHHOMY TIUIaHy, (UKCHUpOBaTh pe3ylbTaThl MOTYyYECHHOU
3aBUCHUMOCTU B BUJE TAaOJMI] U Trpa@uKoOB, J€JaTh BBIBOJBI [0 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBIE U3MEpPEHHS (PHU3MYECKUX BeIMUMH (yAelabHas
TEIJIOEMKOCTh BEUIECTBA, CONMPOTHUBIECHUE MPOBOAHMKA, pabOTa U MOILIHOCTh
AIIEKTPUYECKOTO TOKA): TUTaHUPOBATH U3MepeHus, cobupatpb
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPENJOKEHHOW HWHCTPYKUUHU, U
BBIUNCIISATh 3HAUEHNUE BEJINUMHBI,

cOOMIOIaTh MpaBWiIa TEXHUKH O€30IIaCHOCTU IpHU padboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX OMHUCaHUs (B TOM YHCJE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIEepMETp, BOJBTMETP, CUETUUK
AIIEKTPUYECKONW IHEPIHH, HJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHUE peIOXPaHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJIBUTATENIb MIOCTOSTHHOTO TOKA), UCTONb3YsI 3HAHUS O
CBOMCTBaXx  (PU3MYECKHX  SBJIEHUH U  HEOOXOIUMBbIE  (PU3HYECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHMYHbIM PUCYHKaM (KHUAKOCTHBI TEPMOMETp, TEpMOC,
IICUXPOMETP, TMTPOMETP, ABHUraTelb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbl AJIEKTPUUYECKUX IENel C MOCIe0BaTeIbHBIM U
napajielbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3iuyas yCIOBHbIE O0O3HAUYEHHS
HJIEMEHTOB 3JICKTPUUECKUX ILIETICH;

OPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEpax) MPaKTHUECKOrO
UCIONb30BaHUSl  (PU3MUYECKUX 3HAHUHW B TOBCEJIHEBHOM JKM3HM  JJIs
oOecrieyeHus: 0€30MacHOCTUA MpHU OOpalIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/10POBbSl M COOJIIOACHHUS HOPM IKOJIOTMYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYILECTBIATh MOUCK MH(pOpMaK (usnueckoro coiepxkanus B HrtepHere,
Ha OCHOBE HUMEIOUIMXCA 3HAHUH M TYTEM CpPAaBHEHHUS JIOMOJHUTEIBbHBIX
UCTOYHHUKOB BBIIEIATH HHPOPMAIINIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOMN WU
MOKET ObITh HEIOCTOBEPHOM;

UCTIONb30BaTh TPHU BBITIOJHEHUN YYEOHBIX 3a/laHuil Hay4IHO--TIOMYJSPHYIO
auTepaTypy (U3HUECKOTO COJCp)KaHHS, CIPaBOYHBIC MaTepuajbl, PECypCHI
cetu  WuTepHer, Bnaaerb nOpuéMaMd  KOHCIIEKTHPOBAaHHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAITMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE TIHCHMEHHBIE W KpaTKHWE YCTHBIE COOOIICHUS,



o0o0mass wHbOpPMAIIMI0O W3  HECKOJBKUX  HUCTOYHUKOB  (PU3HUECKOTO
COJEpKaHusl, B TOM YHCIIe MyOJMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHON
WIN HCCIIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJb30BaTh
U3YYCHHBIM  TMOHATUHHBIM  ammapaT Kypca  (U3HKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUE;

® [IpU BBIIOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOIECCOB  PACIPEACTATh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBHH C
NOCTABJICHHBIMUA 3a/ladyaMU, CJIEIUTH 3a BBIIIOJHEHHEM IUJIaHA JACHCTBUU H
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHKATHBHOE B3aUMOJCHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHHUIA:

® UCIIOJIB30BATh MOHATHUSA: CHCTEMA OTCUETA, MAaTEpUAJIbHASL TOYKA, TPACKTOPHS,
OTHOCUTEJIbHOCTh ~ MEXaHMYECKOro JBIWXKEHUs, Jedopmanus (ympyrad,
IUIACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTb U
Neperpy3ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TAKECTU
TBEPIOrO TeEla, pPAaBHOBECHE, MEXAHMYECKHE KOJeOaHHs M BOJHBI, 3BYK,
uH(Qpa3ByK W YIbTpPa3ByK,  JJEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JAIbHO30PKOCTh, CHEKTPbI
UCITyCKaHUS M TOTJOoIlIeHus, anb(da-, 6eTta- W raMma-u3JIy4eHHs, U30TOIIbI,
sJIepHasi JHEPreTHKA;

® pasnuyarh SBJICHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE NPSIMOJIMHEWHOE
JNBUKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEWHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBXKEHHE 10 OKPYKHOCTH, B3aUMOJIECHCTBUE TEll,
pEaKkTUBHOE JIBIKEHHE, KojeOaTeabHOe JBMXKEHHME (3aTyXarolue MU
BBIHY)KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABWKEHHUE, OTpaKCHHE
3BYyKa, NPSIMOJUHEHHOE paclpOCTpaHEHUE, OTPAKEHUE U TIPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3jOKeHHE OeJoro CBeTa B CHEKTP U
CIIOKEHUE  CIEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
PaANOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOrO CHEKTpa H3JIy4YEHHs) I10
OMMCAHWID KX  XapaKTEpPHbBIX CBONCTB MU HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SBJICHUI B OKPYKaIOIIEM
Mupe (B TOM 4ucie (U3NYECKUE SIBJICHHUS B NMPUPOJAC: MPUIUBBI U OTIUBBI,
nBrkeHrue IuiaHeT COJIHEYHOM CHCTEMBbI, PEAKTUBHOE [BHUYKEHUE JKHUBBIX
OpraHU3MOB, BOCIIPUSITHE 3BYKOB JKUBOTHBIMH, 36MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, D3XO, I[B€Ta TeJl, ONTHUYECKHUE SBJICHUS B MNPUPOJE,
OMOJIOTMYECKOE NIEUCTBHE BUJIMMOTIO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOIO
U3ITyYCHU, €CTECTBEHHBIN paJAMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4H,
pPaZ0aKTUBHOE U3JIy4YEeHHE MPUPOIHBIX MUHEPAJIOB, NeNCTBUE



PaZAMOAaKTUBHBIX HU3JIy4€HUI HAa OpraHU3M YEJOBEKa), IPU 3TOM IEPEBOIAUTH
NPAaKTHUECKYIO0 3aJady B Y4YeOHYIO, BBIICTATH CYIIECTBEHHBIE CBONCTBA
(mpu3Haky) GU3HMUECKUX SIBICHMUIA;

ONKCHIBaTh W3YUYEHHBIC CBOMCTBA TEN U (U3NYECKUE SIBJICHMS, HCIOJB3YS
¢u3znyeckue BEIUYMHBI (CpeAHssi W MIHOBEHHAas CKOpPOCTh Tena IpHu
HEPaBHOMEPHOM JIBHOKCHUM, YCKOPEHME, II€pEMEIICHUE, IyTh, YIJOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO MAJCHUs, BEC TENA, UMIYJIbC TEJA, UMITYJIbC CHUJIbI, MEXaHUYECKAs
paboTa W MOIIHOCTb, IOTEHLMAJIbHAs OHHEPrHs Teja, MOJHATOTO Haj
IIOBEPXHOCTBIO  3€MJIM, IIOTCHUMAJbHAs DHEPrUs CXKATOW  IPYKHHBI,
KMHETHYECKasi JHEPIWs, IIOJIHAsI MEXaHW4eCKas JHEprus, IEepHuoja M 4YacroTa
KOJIeOaHM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
NOKa3aTellb IMPEJOMIICHUS CpEeIbl), MPU OMUCAHUU MPaBUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI HCHOJb3YEMBIX BEJIWYUH, OOO3HAUYEHUS M EIUHHIIBI
¢u3NYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TIpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepHU30BaTh CBOKMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YS
3aKOH COXPAHEHUs DSHEPruH, 3aKOH BCEMUPHOIO TATOTEHHS, MPHUHIIMI
CYIIEPIIO3ULIMHA CUJI, IPUHIUMI OTHOCUTENBbHOCTH [ amwiies, 3akoHbl HbroTOHA,
3aKOH COXPAaHECHMS HMITYJIbCA, 3aKOHBl OTPAXKECHMSI WU IIPEJIOMIICHUS CBETA,
3aKOHBI COXpPAHEHUS 3apsAJ0BOr0 U MacCOBOTO YKCEIN MPH SJIEPHBIX PEaKLHUsIX,
IpyU ATOM JaBaTh CIOBECHYH (POPMYIHMpPOBKY 3aKOHAa M 3alHCHIBATH €ro
MaTE€MaTU4YECKOE BbIPAKEHHUE;

OOBSACHATH (PU3NYECKUE TPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallUl MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYWHHO--
CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE M3 2—3 JIOTMYECKUX IIaroB C
onopoil Ha 2-3 M3yYEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHUN, (U3HUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemarh pacu€THbIC 3a1aun (OMUpAIOIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHM),
UCIIOJNIB3YSl 3aKOHBI M (POpPMYJbI, CBSI3bIBAIOLIME (PU3MUECKUE BEITUUYMHBI: Ha
OCHOBE aHAJIM3a YCJIOBHUS 33/]a4d 3alUCBhIBaTh KPATKOE YCIOBHE, BBIABIISTH
HEJIOCTAIOIINE WM HM30BITOUYHBIC JaHHBIC, BbIOMpPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE  JUIsl  pelIeHUs, NPOBOJUTH pacu€Thl M  OLIEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3UIECKUX
METO/IOB, WCIIOJIb3ysl OINHMCAHWE MCCIECAOBAHUSA, BBLACIATH IPOBEPSIEMOE
NPEANnojoKeHue,  OLEHUBATh  MPABUIBHOCTh  MOpSAKA  NPOBEICHUS
UCCJIEI0BAHMUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUI
Y OTIBITOB;



IPOBOAUTDH OMBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUU WIH (DPU3HUECKUX
CBOMCTB Ten (W3yuyeHHUE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruH, 3aBUCUMOCTbH MEepHOoja KoJeOaHu MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a H KECTKOCTH NPYKHUHBI M HE3aBHUCHUMOCTh OT AaMIUTUTYIbl MajbIX
Kosie0aHul, MPSIMOJIMHENHOE pacHpOCTpPaHEHUE CBETA, Pa3IoKEHUE OerIoro
CBETa B CIIEKTp, M3yYy€HUE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKaje U
CBOMCTB M300paKeHUS TpeaMeTa B coOHMparomed JuH3e, HalOoIeHne
CIUIOIIHBIX M JHMHEWYATBhIX CIEKTPOB M3IYUYEHUS): CAMOCTOSATEIBHO COOMpPAThH
YCTaHOBKY U3 M30BITOYHOrO Habopa o0Opy/10BaHUS, ONUCHIBATh XOJ OIbITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BBIBOJBL;

IPOBOAUTH NPHU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, OIpenesss
cpeqHee 3HAaueHHE U3MepsAeMoil  BenuuuHbl  ((pokycHOe  paccTosiHue
coOuparomell  JuH3bl), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUs
(M3MepUTEILHOTO TPUOOPa);

OPOBOAUTH  MCCIENIOBAHUE  3aBUCHUMOCTEH  (M3MYECKUX  BEJIMYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHU INpHU
PaBHOYCKOPEHHOM JBM)XEHMM 0€3 HauaJdbHOW CKOPOCTH, NEpUOAa KoJeOaHUH
MaTEeMaTHYECKOr0 MAasTHHKAa OT JUIMHBI HUTH, 3aBUCHMOCTH yIila OTPa)KEHUS
CBETa OT yrja MajeHHs U yIriia IpeIoOMIICHUS OT yIJla MaJieHus): MIaHUPOBaTh
UCCIIEJOBAaHUE, CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY, (PUKCUPOBAThH
Pe3yNIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH B BUAE TaOIUI] U
rpauKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

IIPOBONTH KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BETUYHMH (CPEIHSA CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBM)KEHHHU, YCKOPEHHE CBOOOIHOTO
najieHus, >KECTKOCTh TPYXKUHBI, KOIP(OUIIMEHT TPEHHUS CKOJIBKCHHUS,
MEXaHMuYecKas paboTa M MOIIHOCTh, YacTOTa M TIEpHUOJ] KoJicOaHMIA
MaTeMaTHYECKOIr0 M MPYKMHHOI'O MasiTHUKOB, ONTUYECKasl CHJIa cCOOMparolei
JUH3bI, PpPAJMOAKTUBHBIA  (OH): TIAaHUPOBATH H3MEpPEHUs, COOUpaTh
OKCMIEPUMEHTAJIbHYI0O  YCTAHOBKY W  BBINIONHATH  W3MEPEHHs, CIEays
NPEIJIOKEHHOW  MHCTPYKIMM,  BBIYUCIATH  3HAYCHHWE  BEIUYUHBI U
aHaJIM3UPOBaTh MOJYYEHHBIE PE3YJIbTaThl C YYETOM 3a/laHHOM MOrpelIHOCTH
U3MEpPECHUN;

coOJI0aTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIC TPHU3HAKKM M3YYCHHBIX  (PU3UYECKUX  MOJENCH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM UCTOYHUK CBETA,
Jyd4, TOHKas JIMH3a, INIaHeTapHas MOJIeTb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O
AApa,

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa WX OMUcCaHHs (B TOM YHUCIE: CIHIOMETP, JaT4YUKU



MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHS, pakKeTa, 3XOJOT, OYKH, MEPHCKOI,
doToanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JIO3UMETp, Kamepa
Bunbscona), wucmnonb3ys 3HaHHS O CBOMCTBaX (DU3MUECKUX SIBICHUU U
He00X0auMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB IMPHU
pelieHnu yuyeOHO--MPaKTUYECKUX 33/1a4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHUS
M300pKECHHI B TNIOCKOM 3€pKaJie U COOMpAroIei JTHH3E;

OPUBOAUTH MPUMEPHI (HAXOJIUTh MH(OpPMAIMIO O TPUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl ~ (PU3WYECKUX 3HAHUM B  TOBCEIHEBHOW JKU3HU  JUIS
oOecrieueHusi 6€30MacHOCTU MpU OOpaIIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU
yCTpOMCTBaMM, COXPAHEHHUS 3[0POBBS M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIATh MOUCK MH(pOpMAIK (usnueckoro cojepxkanus B HTepHere,
CaMOCTOSITENILHO  (OPMYJHpPYsT  TIOMCKOBBIM  3ampoC, HAaXOAUTh IMYTH
ONpEe/ENICHUs]  JOCTOBEPHOCTH TMOJYYEHHOM UHGPOpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCIIONb30BaTh TPHU BBITIOJHEHUN YUYEOHBIX 3alaHuil Hay4YHO--TIOMYJSPHYIO
auTepaTypy (U3HUECKOTO COJCp)KaHUs, CIPABOYHBIE MaTepuajbl, PECypChI
cetru  MuTepHer, Bnaaerb nOpuéMaMd ~ KOHCIIEKTHPOBAaHHUS  TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COJAEpIKAHUA,
nyOIMYHO TPEICTABIATH PE3YNbTaThl MPOSKTHOW WM HCCIIEI0BATEIbCKON
JESITENbHOCTH, TIPA 3TOM T'PAMOTHO HCMOJIb30BaTh M3YUYCHHBIN MOHSATUWHBIN
ammapaT H3ydyaeMoro pasfena (U3MKM W CONMPOBOXKIATh BBICTYIICHHE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne = HaummeHoBaHme
(undpossbie)
n/ | PpasiesioB U TeM Becer Koutponbn  IIpaktuyeck
o0pa3oBaTte/ibHbIE
n NpOrpamMMmsl 0 bie padoThI ue padoThl
pecypchbl

Paszpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

11

1.2

DUAHKA - HAVED O bubmuoreka [{OK
W3HKa - H

o 2 https://m.edsoo.ru/7f41
FIpHpoae 6194
dusnueckue bubnunorexa LIOK

BEJIMUUHBI https://m.edsoo.ru/7f41



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

6194

1.3

EcrectBeHHOHAayY
HBIA METO/]T
MMO3HAHUS

Uroro no pazgeny

6

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
6194

Paznen 2. HepBOHa‘laJILHLIe CBE€JICHHUSA 0 CTPOCHUM BeIIECTBA

Crpocrue bu6nmoreka [IOK
2.1 semecTBa 1 https://m.edsoo.ru/7f41
6194
JIBrxenue u bubnmoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 https://m.edsoo.ru/7f41
YaCTHI] BEIIECTBA 6194
ArperatHble Bbu6mmoteka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BEIECTBA 6194
Hroro no pasneny 5

Pa3znen 3. /IBu:keHue U B3aUMo/ieiicTBHE Tel

MexaHnn4deckoe bubmmorexa LIOK
3.1 — 3 https://m.edsoo.ru/7f41
6194
Vepins, vacca bubmmoteka IIOK
3.2 HHOTHOCT’B ’ 4 https://m.edsoo.ru/7f41
6194
bubmmoteka IIOK
3.3 Cuna. Bugaes! cun 14 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

JlaBneHue.
[Iepenaua
TABIICHUS bubnuotexa [JOK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f41
TeJIaMHU, 6194
KUJIKOCTIMH H
ra3aMu
but6mmorexa [IOK
4.2 ii;iii?; 5 https://m.edsoo0.ru/7f41
6194
Arvocteproe bubmuorexa [{OK
4.3 6 https://m.edsoo.ru/7f41
JTaBIICHHC

6194
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https://m.edsoo.ru/7f416194
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