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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo (u3uke Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl COCTAaBJIEHA Ha
OCHOBE TOJIOKCHHI ¥ TpeOOBaHMII K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
o0pa3oBaTeNpHOM  HporpaMMmbl,  MOpeAcCTaBIeHHbIX B DeaepadbHOM  TOCYJApPCTBEHHOM
o0pa3oBaTeNnpHOM CTaHAapTe OCHOBHOTO obOmiero obpazoBanus (PI'OC O0O0), a Takxke ¢ y4éTom
[TpumepHoii nmporpamMmsl Bocriutanust 1 KoHuenuuu npenoaaBanust yueoHoro mpeamera « Ouznkay
B oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoln @enepanuy, peaau3ylOmUX OCHOBHBIC
o0mieo0pa3oBareabHbIe TPOrPAMMBI.

HEJIM U3YUYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»

Lenu n3yyenus GU3MKA HA YPOBHE OCHOBHOTO 001IeTro 00pazoBaHus onpeneneHsl B Konnenmun
npenofaBaHus ydyeOHoro mpenMera «®Pusnka» B 00pazoBaTeNbHBIX OpraHuzanusx Poccuiickoi
@denepanyy, peadu3yOIMX OCHOBHBIE O00mIe00pa3oBaTeNbHbIE MPOTPAMMBL,  yTBEPKIAEHHON
pemennem Komerun MunucrtepcTBa npocBeieHus Poccuiickoit ®enepanuu, TpoTOKOoa OT 3
nexadps 2019 r. Ne [TK-4BH.

Henu uzyueHus: GpuU3nKu:

— T1puOOpeTeHHe MHTEepeca W CTPeMIICHHsI OOyYaloNIMXCsl K HaydYHOMY HM3YYECHHUIO HPUPOJIEI,
pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABICHWH O HAYYHOM MeETOJe TO3HaHUSA ©  (OPMHPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KaIOIUM SIBJICHUSIM;

—  (dopMupoBaHHEe HAayYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4YE€HHUS OCHOB CTPOCHHSA
MaTepud U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

—  (opMuUpOBaHHE MPEICTABICHUNA O PO (PU3MKH JIJIs1 PA3BUTHUS JPYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ TEXHOJIOTHUl;

— pa3BUTHUE NPEICTABICHUN O BO3MOXKHBIX cpepax Oyyiiel npodhecCHOHATBLHON NESTENbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JalbHeHIIeMy 00y4eHHIO B 3TOM HAIPABICHHH.

JlocTmkeHre STHX IeNiei Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHusi oOecreuynBaeTcs
pelIeHreM CIIeAYOMUX 3a/1a4:

—  npuoOpeTeHHe 3HAHWW O AMCKPETHOM CTPOEHUH BEILECTBA, O MEXAHUYECKHUX, TEIJIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

— I[pHOOpeTeHHue yYMEHHUI OMMCHIBaTh U OOBSACHATH (PU3MUECKUE SIBJICHMS C HUCIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHU;

— OCBOEHHME METO/IOB PEIICHHUs MPOCTEHIINX PaCYETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PU3UUECKHUX
MOJIEJIEN, TBOPUECKUX M NTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

—  pa3BUTHE YMEHHI HaO/I0AaTh NPUPOJHBIE SBJIECHUS U BBINOJIHATH OIBITHI, JIaOOpaTOpPHBIE
paloThI U HKCHIEPUMEHTANIbHBIE UCCIIEI0BAHMS C UCTIOJIb30BAaHUEM U3MEPHUTEIbHBIX IPUOOPOB;

—  ocBoeHHE TpUEMOB pabOThl ¢ uHPoOpManue (U3NIECKOTO COACPIKAHUSA, BKIIOUYAS
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMAX (U3MKM; aHaIM3 U KPUTHUECKOE OICHUBAaHUE
nH(popMaLnu;

— 3HAKOMCTBO cO cepamu NpodecCHOHATBHON NEeATETbHOCTH, CBS3aHHBIMU C (DU3HMKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTUKEHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O ITIPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercs o00sS3aTeIbHBIM TMPEAMETOM Ha YPOBHE
OCHOBHOro oOmiero o6paszoBanus. JlaHHas mporpamma IpeaycMaTpuBaeT H3yueHue (U3HKU Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu roja oOyueHus 1Mo 2 4 B HEAEN0 B 7 U 8 Kj1accax M Mo 3 4 B
Heneno B 9 kimacce. B TemaTndyeckoM IUTaHMPOBAaHWM A 7 M 8 KJIACCOB IPEATIONAraeTCsl pe3eps
BPEMEHM, KOTOPBI YYMTEIb MOJKET HCIOJIb30BaTh [0 CBOEMY YCMOTpPEHHIO, a B 9 kiacce —
MMOBTOPHUTEIILHO-0000IIAOIITNI MOTYJIb.



COAEP)KAHUE YYEBHOTI'O ITPE/IMETA «®U3UKA»
7 KJ1acc

Pasnea 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAKOIIEro MHUpa

®usuka — Hayka o mnpupoge. fIBneHus npuponsl. dusudeckue SABICHUSI: MEXaHUYECKHE,
TEIUIOBBIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Pusuyeckue  MpuOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTeMa €IMHMULI.

Kak ¢u3uka n apyrue ecrecTBeHHbIE HAyKH M3Y4arOT HMPHUpoAy. EcTecTBEHHO-HAayuHBIH METOA
[IO3HAHUS: HAOIIOAEHHE, IOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUKEHHE I'MIIOTE3, IKCIEPUMEHT I10
IIPOBEpKE TuIoTe3, OOBbsCHEHHWE HabmomaemMoro sBieHus. OnucaHue (QU3MUECKUX SBJIECHUH C
IIOMOULIBIO MOJENIEH.

Jemoncmpayuu

1. MexaHuueckue, TEIJIOBBIC, AICKTPUICCKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2.  ®wusuyeckwe NTPUOOPHI M TPOIEAypa NPSIMBIX H3MEPCHHH aHAJIOTOBBIM M ITU(POBBHIM
pUOOPOM.

Jlabopamopuvie pabomol u onvimol

Omnpenenenue UeHBI JeNEHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHAMN.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeJa.

Omnpenenenue pasMepoB MabIX TEl.

N3mepenne Temneparypsl Ipy MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIEPATYPBHI.
[IpoBenenue ucciaea0BaHms MO MPOBEPKE TUIIOTE3bI: TATbHOCTh MOJIETA IIAPHUKA, TYIIIEHHOTO
TOPU30HTANBLHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKa.

ogakrwdE

Pa3znen 2. IlepBonayaibHble CBeeHUS 0 CTPOEHUHU BelllecTBa

CrpoeHue BeliecTBa: aTOMBbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbBITHI, JTOKAa3bIBAIOIINE THUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrokenue dactuil BemecTBa. CBA3b CKOPOCTH JBMXKCHHS YaCTHI] ¢ TeMIeparypoil. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumoaelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTATUTMUYECKHUX )
Ten. B3auMocCBsI3b MeXy CBOMCTBAMHU BEHIECTB B PA3HBIX ArperaTHbIX COCTOSIHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu

1. HaGmoneHue 6poyHOBCKOTO IBUXKEHHUS.

2. HaOmonenue nuddys3un.

3.  HaOnronenue sBieHUN, OOBACHSAIOMIUXCS TMPUTSHKEHHEM WM OTTAJKUBAHMEM YaCTHIL
BEIIECTBA.

Jlabopamopuvie padbomovt u onvimul

1. Ouenka quameTpa aToMa METOAOM PSIOB (C HCTIOB30BaHuEM GoTorpaduii).

2. OmbITHI 1O HAOIOJICHHUIO TEIUIOBOTO PACHIMPEHHUS T'a30B.

3. OmbITHI MO OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHHSL.

Pa3nen 3. J/IBu:xeHue u B3aumMo/ieiicTBUeE TeJl
Mexanudeckoe nBmxeHue. PaBHomepHoe M HepaBHOMepHoe BrkeHue. Ckopoctb. Cpennsis
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTH U BpEMEHH IBUKEHUS.



SIBrnenne mHepuMHM. 3aKOH WHEpLMHU. B3aumoneicTBUe Ten Kak MPUYMHA U3MEHEHHUS] CKOPOCTH
IBWKEHMsT Tel. Macca kak Mepa MHEpPTHOCTH Tena. IlnoTtHocTh BemectBa. CBS3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJI B eiMHUIIe 00bEMA BEIlleCTBa.

Cuila Kak XapakTepucTuka B3aumojenctBus Teia. Cuna ynpyroctd u 3akoH ['yka. V3mepenue
CWJIBl C TIOMOIIBIO AUHAMOMETpA. SIBieHUE TAroTeHUs M cuia TskecTu. Cuila TSHKECTH Ha JIPYTux
mwia"erax. Bec Tena. Hesecomocts. CrnokeHue cuil, HalpaBICHHBIX 110 OJHOW IIPSIMOH.
PaBHopelicTBytomas cui. Cuna TpeHus. TpeHue CKOIbXKEHUs U TPeHUE MOoKos. TpeHue B mpupojie u
TEXHUKE.

Jemoncmpayuu

Habntoienne MexaHn4eckoro JBUKEHHS Tefa.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.

Habmtoienue siBjeHUs] UHEPIIUH.

HaGmroienne n3MeHeHus: CKOPOCTH NP B3aUMOJICHCTBUU TElL.

CpaBHeHME MaccC M0 B3aUMOJECHCTBUIO TEJL.

CrnosxeHue cuil, HallpaBJICHHBIX 110 OJTHON TIPSIMOIA.

Jlaﬁopamopubte paodomwl u onvimol
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBWXKEHHUS (IIApUKa B SKUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS U T. 11.).
2. OrmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WM Iapuka 10 HAKIOHHOU
MJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
4. OmnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsbkeHus (nedopMmanuu) MpYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmBbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT CHUJIbI ABJICHUS U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

oakrwdE

Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYCHUA JaBieHus. JlapneHnue raza. 3aBUCMOCTh
TaBIICHHs Ta3a oT 00béMa, Temreparypsl. [lepegaya naBineHus: TBEPABIMH TEIAMH, KHUIKOCTSIMA U
razamu. 3akoH [lackans. [TneBMaTH4eckre MalTHbl. 3aBUCUMOCTh JIaBII€HUS )KUJIKOCTH OT
rryounsl. ['uapocratudyeckuii napagokc. CooOmatontuecs: cocynl. ['uapapinueckiue MEXaHU3MBbI.

AtMocdepa 3emnu u atmocdepHoe napneHue. [[pudyrHbI CyiecTBOBaHUS BO3IYIIHON 000JI0YKH
3emun. OnbiT Toppuyennu. M3mepenue atMmochepHOTo AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMochepHOro JAaBlIeHUS.

JlelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJio. BeITankuBaromias (apxuMea0Ba) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu

1. 3aBUCUMOCTH JaBJICHHS Ta3a OT TEMIIEPATypHI.

2. Tlepenaua gaBleHUs KUAKOCTHIO U Ta30M.

3. CooOlmaromuecs: CoCyIpl.

4. TunpaBIu4YecKuit mpecc.

5. IlposiBiaenue neiicTBus aTMOC(HEPHOTO JaBIECHHUS.

6. 3aBHCHMOCTH BBITAIKHUBAIOIICH CHUJIBI OT 00BbEMA MOTPYKEHHON YACTH Tella U TUIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJIIKMBAIOIICH CHUJIBI BECY BHITECHEHHON KHUIKOCTH.

8. VYcnoBue miaBaHWS TEN: TUIABAaHHWE HIIM TOTPY>KEHHE TEJ B 3aBHCHMOCTH OT COOTHOIICHHS
MJIOTHOCTEN Teja U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol



1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOrpyXEHHON B KUAKOCTb YacTU
Tena.

2. OnpeneneHre BhITAJIKUBAIOIEH CHIIbI, JEHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIICH CHUIIBI, EHCTBYIOIICH HA TEIO B KHUAKOCTH, OT
Macchl Tena.

4. OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIbI, AEMCTBYIOLIEH HA TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBAaHUE JIOJKHM U ompejaeieHue €
rPy30M0ABEMHOCTH.

Pa3znea 5. Pabora u MOIIHOCTB. DHEPrus

Mexanunueckas padota. MOITHOCTb.

IIpocTble MexaHU3MBI: pblYar, OJI0K, HAKJIOHHAs II0CKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JIoKy. «3o00Toe nmpaBuio» Mexanuku. KITJ] mpocteix
MexaHu3MoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiiienue oqHoro Buia
MEXAaHUYECKOM HEPTUHU B APYTOH. 3aKOH COXPAaHEHUS YJHEPIMH B MEXAHMKE.

Hemoncmpayuu
1. [Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pabomot u onvimul
1. Onpenenenue paboOThl CHIIBI TPEHUS NIPU PABHOMEPHOM JBMKEHHUM TeJla M0 TOPU30HTAIbHOU
MOBEPXHOCTH.
2. VlccnenoBaHue yCIIOBUI paBHOBECHS phlyara.
3. U3mepenue KIIJ] HakIIOHHO# MIIOCKOCTH.
4. V3y4yeHue 3aK0Ha COXpaHEHUsI MEXaHUYECKON IHEPIHH.

8 kiacce

Pa3nen 6. TensioBble siB1eHUsE

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU CTPOEHHUS BeliecTBa. Macca u
pasMEPbI aTOMOB U MOJICKYJI. OHI)ITI)I, MOATBCPKAAIOIMIUE OCHOBHBIC ITOJIOKCHUA MOJICKYJISIPHO-
KMHETHYECKOM TEOpHUH.

Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammuyeckue u
amopdusbie Tena. OObSICHEHHE CBOICTB ra3oB, >KUIKOCTEH U TBEPABIX TET Ha OCHOBE TOJOKEHUN
MOHGKynﬂpHO-KHHeTquCKOﬁ TCOpHU. CMauuBaHue u KalmUJIUTAPHBIC SABJICHUS. TermoBoe
pacIIMpEHHE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETUIOBOTO JABMYKEHUS YACTHII.

BuyTtpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH dSHEepruu: Teronepeaada u CoBepIleHre
pa60Tr,1. BI/II[I)I TCIIoNnEepeaavyun: TCIrjIonmpoOBOJHOCTE, KOHBCKI WA, U3JTYUCHUC.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEIIECTBA. TermIo00MeH U TeIIOBOE pPaBHOBECHE.
VYpaBHeHUE TEIJIOBOTO OaaHca.

[1naBneHue u OTBEp/IEBAHNE KPUCTAIUIMYECKUX BELIECTB. Y A€NIbHAS TEIJIOTA IUIABJICHHUS.
[TapooGpa3zoBanue u konaeHcanus. Ucmapenne. Kunenue. Y nenpHas TerioTa mapooOpa3oBaHHUsL.
3aBUCHUMOCTh TeMIIepaTypbl KUIEHHS OT aTMOCHEPHOTO AaBlieHUs. BiIaxkHOCTh Bo3ayXa.

OHeprus TOIUIMBaA. Y IeIbHAs TEMI0TA CTOPAHUS.

[Tpunanmme! padots! TermnoBbix aurareneii. KI1J[ rerioBoro apuratens. TerioBsie qBUTaTeny U
3alIuTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.



Hemoncmpayuu
Habmronenne 6poOyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddysun.
HabGntonenue siBiieHUi cMauMBaHUs U KalTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro paciiupeHus Tei.
V3MmeHeHre naBlieHUs Ta3a Mpyu U3MEHEHUU 00bhEMA U HAaTPEBAHUU W OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMIepaTypsl.
Bunae! Tenonepenayuu.
OxunaxieHre nIpyu COBEpIICHUH paOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
1. HaGmroneHue KUmeHus.
. Habmronenue nocTossHCTBa TeMIepaTyphl MIPH IIABJICHHUH.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnuvie pabomot u onvimul
1. OmubIThI IO OOHAPYKEHUIO JEHCTBHS CHIT MOJICKYJIIPHOTO MPUTSIKCHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB [TIOBAPEHHOM COJIM WM caxapa.
OnbITHI 10 HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHISI Ta30B, )KUIKOCTCH U TBEPIBIX TEIL.
Omnpenenenue AaBlieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnBITHI, IEMOHCTPHUPYIOIME 3aBUCMOCTD JaBIICHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs
WJIU OXJIQXKICHHUSL.
6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KHUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HabmroneHvie M3MEHEHHS BHYTPEHHEH YHEPTHH TeJla B Pe3yJIbTaTe TEIIoNepe1adl U paboThI
BHEIIHUX CHIL.
8. HccnenoBaHue sSIBICHUS TEIIOOOMEHA IMPU CMEITUBAHUY XOJIOAHON M TOPSYCH BOIBI.
9. Omnpenenenue KOJIUYECTBA TEIIOTHI, TOJYYEHHOTO BOJOH MPH TEIJIOOOMEHE C HArPEThIM
METaJUTMYECKUM ITUITUHAPOM.
10. Ompenenenue yaeabHOM TEIOEMKOCTH BEILIECTBA.
11. HccnenoBanue mpoiiecca UCTIapEHuUs.
12. Omnpenenenue OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.
13. Ompenenenune yaenbHON TETIIOTHI TUIABJICHUS JIb/IA.
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Pa3znen 7. DiiekTpuyeckne  MATHUTHBIE SIBJICHUSI

Onektpusanus Ten. [[Ba pona sanekTpuueckux 3apsaoB. B3anmoaencTBrue 3apsykeHHbBIX Tell. 3aKOH
KyJ'IOHa (SaBI/ICI/IMOCTL CHJIBI BSaHMOI[CfICTBHH 3apSAKCHHBIX TCJI OT BEJIMYUHBI 3apAa0B U PACCTOAHHA
MEXy TeJIaMu).

OnexTpuueckoe nojie. Hanpspk€HHOCTD 31exTpuyeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsanoB. DIeMeHTapHbIN deKTpudeckuid 3apsn. CTpoeHue aToma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEeKTPUUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. ICTOYHUKH MMOCTOSTHHOTO
TOKa. JIeHCTBUS DIIEKTPUIECKOTO TOKA (TEMI0BOE, XUMUIECKOE, MAaTHUTHOE). DIEKTPUUECKUH TOK B
KHUIOKOCTAX U Ira3dax.

Dnektpuueckas nenb. Cuia Toka. JneKkTpuiyeckoe HanpsbkeHne. ConpoTUBIECHUE TPOBOJHUKA.

VY enbHOE cONpOTUBIICHUE BellecTBa. 3akoH Oma i1 yyactka uend. [locienoBarensHoe u
[apaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota u MolIHOCTh A5eKTpudeckoro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue 1enu u

NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KopoTkoe 3aMbikaHMe.



[ToctossHHBIE MarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX MATHUTOB. MaruuTHoe mosie. MarautHoe
nosie 3eMJIM ¥ ero 3HaueHue Jist )Ku3HU Ha 3emiie. OnsIT Dpcrena. MarHuTHoe rose
ANEKTpUYECKOro Toka. [IpruMeHnenue 3neKTpoMarHuToB B TeXHUKE. [{eficTBe MArHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOTO TOKA. Mcroyib30BaHue AJIEKTPOIBUTATENCH B
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIOPTE.

OmnbiTel @apanes. SABnenue nexkTpoMaruuTHoM uHAYKUU. [IpaBuno Jlenna. Dnexrporeneparop.
CriocoObl MOTy4eHHUS ANEKTPUYECKOM SHEPTUU. DIEKTPOCTAHLIUN HA BO30OHOBIIIEMBIX UCTOYHUKAX
SHEPTHUH.

Jemoncmpayuu

DJIeKTpHU3alus Tell.

J{Ba poJia 2JIEeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE AIIEKTPOCKOTA.

DneKTpocTaTH4ecKast UHIYKIUS.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenrpoBaHie CUIOBBIX TUHUI 3JEKTPUUECKOTO TOJIS.

N cToYHMKM TOCTOSIHHOTO TOKA.

JleiicTBHS STIEKTPUUECKOT0 TOKA.

0. DJEeKTpUYECKUH TOK B KHUIKOCTH.

I"a3oBbIl pa3ps.

12. H3mepeHwue CUIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue 31EKTPUYECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTHUBIICHUMN.

15. BzaumojeiicTBIe MOCTOSHHBIX MAarHUTOB.

16. MopnenupoBanue HEBO3MOKHOCTH pa3/IesICHHs MTOJIIOCOB MAarHUTA.

17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmmiT DpcTena.

19. MaruuTHoOe 1oJyie ToKa. DJIeKTPOMArHurT.

20. JleiicTBHEe MarHUTHOTO TIOJISl HAa MPOBOTHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. UWccnemoBaHue SIBICHUS JICKTPOMArHATHOW WHITYKITHH.

23. Ompitel Dapages.

24. 3aBUCUMOCTH HANpPaBICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOZHUKHOBEHHUSI.
25. DnexTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol

OnbITHI MO HAOTIOIEHUIO ANIEKTPU3ALIUN TNl UHAYKIMEH U TPU CONPUKOCHOBEHUU.
WccnenoBanue neMCTBUS DIEKTPUUECKOTO TIOJISI HA TPOBOIHUKHU M TUDJICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne u peryampoBaHue HaPSIKEHUSI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIYILIEr0 4Yepe3 PpPe3UCTOp, OT CONPOTHUBIIEHUS
pe3ucTopa 1 HapsHKEHUsI Ha Pe3UCTOPE.
7. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDh JJIEKTPUUYECKOTO COMPOTHUBIICHUS TIPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAU OMEPEYHOr0 CEUeHUs U MaTepuara.
8. Tlpomepka mpaBWiIa CIOXKCHHS HANPsDKCHWH TIPU TOCIEIOBATSIIbHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUIIBI TOKA TIPH MTAPAJUIEITHHOM COSTMHEHUH PE3HCTOPOB.
10. Onmnpenenenue pabOTHI YMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
11. OmnpeneneHre MOIIHOCTH NEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.
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12. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMITOUuKy, OT HapsDKEHUs Ha HEil.
13. Omnpenenenue KI1J] narpesarens.

14. HccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUSI TOCTOSTHHBIX MarHUTOB.

15. HM3ydeHue MarHUTHOTO IOJISt IOCTOSIHHBIX MarHUTOB MPH WX OOBEINHEHUN U Pa3JIeICHHH.

16. MHccnenoBaHue A€HCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSl KATYyIIKU C TOKOM H
MarHuTa OT CHJIBI TOKA M HAallPaBJICHUS TOKA B KaTyIIIKE.

18. W3ydeHue neHCTBHSI MAarHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u nu3ydeHue paboThl HJIEKTPOIBUTATEIIS.

20. Wswmepenwue KII/I aneKTpoaBUraTebHOM yCTaHOBKH.

21.  OnsITBl 1O WCCIENOBAHMIO SIBICHHS DJICKTPOMArHUTHOW WHIYKLUUH: HCCIEJOBaHHE
M3MEHEHH 3HAYEeHUS M HAIPABJICHUS MHIyKIIMOHHOTO TOKA.

9 kjaacc

Paznen 8. Mexannueckue siBJIeHUs!

Mexanudeckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT 0 ABMKEHUsA. PaBHOMEpHOE psMoiIMHEHOe NBHKeHne. HepaBHOMEpHOE
psAMOJIMHEHOE JBUKeHUE. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe psMoiinHeHoe qBmkeHue. CBoboaHoe naaenue. OnbIThl
lNasmnes.

PaBHOMepHOE nBIKEHUE 0 OKpYx)HOCTH. [lepuon u yactora obpamienus. JIunelinas u yriosas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetorona. Tpetuii 3akon Hetotona. [Ipuniun
CYNEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHUS CKOJIbKEHMS, CUJla TPEHMSI ITI0OKOS,
Jpyrue BUJbl TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[BikeHune
wa"eT Bokpyr Counnua. [lepBas kocmMuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue marepuanbHOi Touku. AGcomoTHO TBEPAOE Teno. PaBHoBecue TBEpIOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynbsce Tena. 3Menenne ummynsca. IMiysbe cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCA.
PeakTuBHOE nBMKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TSHKeCTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUH U
pabotsl. [loTeHnnanbHas SHEprus Telna, HOJHATOro Hajl MOBEPXHOCTHIO 3eMid. [loTeHnnanpHas
SHEPrus CKaTou NnpykuHel. Knnetndeckas sHeprus. Teopema 0 KHHETHYECKON DHEPIHH. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHH.

Jemoncmpayuu
1. HabGnroneHne MeXaHM4eCKOro ABM)KEHUS Tela OTHOCUTENBHO Pa3HBIX Te OTCUETA.
2. CpaBHeHHE TIyTe W TPACKTOPHUH JBMKCHUS OJHOTO W TOTO K€ TeJa OTHOCHTEIHHO Pa3HbIX
TEJ OTCUETA.
3. 3amepenne cCKOpoCTH U yCKOPEHUS MPSMOJIMHEHHOTO JIBHYKECHUS.
4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHHUSI.
5. HaGnronenune aBrkeHus Teaa mo OKPy>KHOCTH.
6. HabmroieHne MexaHn4ecKuX sIBIEHUH, MPOUCXOIAIINX B cucTeMe oTcuéra « Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOWHETa (QU3HKH.
7. 3aBHCUMOCTH YCKOPEHHsI TeJIa OT MacChl TeJla U JeHCTBYIOIIEH Ha HETO CUJIBL.
8. HabmroieHue paBeHCTBA CHUT TIPH B3aUMOICHCTBUU TEJl.



9. 3meHeHue Beca Teja Npu YCKOPEHHOM JABM)KEHUU.

10.Ilepenaua umnynabca Ipyu B3aUMOJECHCTBUM TEN.

11.ITpeoOpazoBanus SHEPTUHU TIPH B3AUMOJICHCTBUH TEJI.

12.CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOIEHCTBUU.

13.CoxpaHeHue UMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUU.

14.HabmioieHre peakTUBHOTO JIBFKCHUS.

15.CoxpaHeHue MEXaHMYECKOW SHEPTUU TIPU CBOOOTHOM IaJICHUH.

16.CoxpaHeHre MEXaHUUECKON S3HEPTUU IIPU IBUKEHHUU Te€Ja M0 JEHCTBUEM IIPY>KUHBI.
Jlabopamopuuvie pabomot u onvimul

1. KoHcTpyupoBaHue TpakTa Ajsi pa3roHa U JajdbHEHMIIEro paBHOMEPHOIO ABM)KECHHUS ILIApHKa

VI TEJIEeKKH.

2. OrmpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs OpYCKa WM JABIKEHHSI HIapUKa 10 HAKIOHHON

MJIOCKOCTH.

3. Ompenenenne yCKOpeHHs Tela MU PaBHOYCKOPEHHOM JIBXKEHHUHU TI0 HAKJIIOHHOH IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTH NYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JABIMXKEHUU 0e3

Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka runoTesbl: €Cliv MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4yaJlbHON CKOPOCTH ITyTH

OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIIME IPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CHUITBI TPEHHSI CKOJIBKEHUS OT CUITbI HOPMaJIbHOTO JJABICHHUS.

7. Omnpenenenne KO3PPUITUSHTA TPCHHS CKOJBKCHHS.

8. Omnpenenenue XECTKOCTU MPY>KUHBIL.

9. Omnpenenenue pabOTHI CHIIBI TPEHHSI TIPH PABHOMEPHOM JBM)KEHUH Tella IO TOPU30HTAIBHOM

MOBEPXHOCTH.

10. Omnpenenenue paOOThl CHJIBI YOPYrOCTH TPH TMOABEME TIpy3a C HUCIOJIH30BAHUEM

HEMOJIBUYKHOTO U MOJBH)KHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpAHEHUS YHEPTUH.

Paznen 9. Mexannueckue Kos1ie0aHUsI M BOJIHBI

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHU: Iepuo/, 4acToTa,
aMIUIMTy1a. MaTeMaTH4ecKuil U NpyKMHHBIA MasTHUKU. [IpeBpaiienne sHepruu npu
KoJ1e0aTenbHOM JIBUKECHUH.

3aryxatomue kojiebanus. BeinyxieHnsie konebanus. Pezonanc.

Mexannueckue BosHbl. CBONWCTBa MEXaHUYECKUX BOJIH. [Ipo10IBHBIE U IONIEPEYHBIE BOIHBI.
JlyivHa BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHsl. MexaHnuecKHue BOJIHBI B TBEPJOM TeJle,
CEMCMMUYECKHE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. H(ppa3ByKk U yIbTpa3ByK.

Jemoncmpayuu
Habntonenue xoneOaHuil Ten moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habumoienue xosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabmtoneHune BbIHYKACHHBIX KoJeOaHUI 1 pe3oHaHca.
Pacnipoctpanenue nMpooIbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIN).
HabmtoneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomot u onvimul
1. Ompenenenue 4acTOTHI M MEpHO/Ia KOJIeOaHUI MaTeMaTHIECKOTO MassTHUKA.
2. OnpenienieHne 4acTOTHI M IepHOa KosleOaHU NPY>KUHHOTO MassTHUKA.
3. HccnemoBanne 3aBUCHMOCTH TIeprOJa KOJEOaHWH TOABENICHHOTO K HUTH TPy3a OT JJITHHBI
HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TTEPHO/Ia KOJIEOAHUH MPYKUHHOTO MasiTHUKA OT MacChl TPy3a.
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5. IlpoBepka HE3aBUCUMOCTH Iepuoja KoyeOaHUN Ipy3a, MOABELICHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHOAA KOJICOAHUHN NMPYKUHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTU IIPYKUHBI.

7. VI3mepeHue yCcKOpeHus: CBOOOJHOTO HaIeHHs.

Pazgea 10. DiaekTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE IoJje. DJIEKTPOMAarHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJIH. VCIIONIb30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa ceeta. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomHoBbIe CBOIiCTBa CBETA.
Jlabopamopnuvie pabomot u onvimul
1. VI3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOHMIILHOTO Tee(OoHa.

Pa3nen 11. CBeToBbIE sIBJIEHUS

JlyueBas monensb cBeta. Mcrounuku cBeta. [IpsmonuneiiHoe pacripocTpaHeHe CBeTa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaxe€HUs CBETA.

[Tpenomnenue cBeTa. 3aKOH npesnomiieHus cBera. [loaHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcnonb30BaHMe TTOJTHOTO BHYTPEHHETO OTPAKCHHS B ONTHYESCKUX CBETOBOAX.

JIunza. Xox mydeit B mun3e. Ontudeckas cucreMa ¢oToanmnapara, MUKpockona u teneckona (MC).
I'ma3 kak ontudeckas cucreMa. bin3opyKocTh U JaTbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CrioskeHue CIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu
[IpsimosinHeitHOe pacpocTpaHeHHe CBETa.
OTtpaxxeHue cBera.
[Tonyyenne n300paxkeHUH B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
[Ipenomienne ceera.
OnTHyeckuii CBETOBO.
Xom mydeit B coOuparoiei JruH3e.
Xoz Jiy4el B pacCenBaroLeH JIMH3E.
[Tonydyenne n300paxeHui ¢ TOMOIIBIO JINH3.
. IIpunnun neiictBus ¢oroanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopuens riasa.
11. PasnosxeHue 6emoro cBeTa B CIEKTP.
12. Tlomydenue GeIOTo CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimol
1. MccnenoBanue 3aBUCHMOCTH yIJla OTPa)KE€HUsI CBETOBOTI'O JIyda OT yIJia aJeHUs.
2. M3ydeHue xapakTepUCTUK N300paKeHUS MTPEIMETa B IJIOCKOM 3epKaje.
3. HccnenoBaHre 3aBUCHMOCTH yTIIa IPEIOMIICHHUS] CBETOBOTO JIyda OT YTJIa TIaJIeHHs Ha
TPaHULIE «BO31yX—CTEKIION.
4. TlomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
5. Ompenenenne GHoKyCHOT0O pacCTOSHUS M ONTHYECKON CHITBI COOMPAOIIEH JIMH3BI.
6. OMBITHI 1O pa3I0KEHUIO OETIOTO CBETA B CIIEKT.
7. ONBITHI 110 BOCIIPUSATHIO 1IBETA MPEIMETOB IIPU UX HAOIIOIEHUH Yepe3 IIBETOBbIE (DMIIBTPHI.
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Pa3nes 12. KBanTOBbIC sIBJICHUS

OnsiThl Pesepdopaa u muianerapHast Mozenb atoma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 ramma-usnydenus. CTpoeHne aToMHOro siipa. Hykmonnas
MOJIE€Ib aTOMHOT0 siipa. M30Tomsl.

PannoaxTtuBHble npeBpaiienus. [lepros noiaypacnana aTOMHBIX S€Ep.

SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOI'O YUCEN. DHEPIUs CBA3U
aTOMHBIX si7iep. CBsI3p Macchl ¥ 3Hepruu. Peakuuu cunresa u nenenus snep. Mcrounuku sHeprumn
CouHiia u 38€31.

SAnepHas sHepreTuka. JleMcTBUS paAUOAKTUBHBIX U3JIyYECHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu

CrexTpsl U3J1y4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3avyuHbIX T'a30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMINX U3TYUCHHH.

Perucrpanus u3iaydeHus IpupoaHbIX MUHEPAJIOB U MPOYKTOB.

Jlaﬁopamopubte paodomwl u onvimol
1. HaGnroneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3IyUYEHUS.
2. UccrnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110
¢dororpadusm).
3. 3mMepenue painoakTUBHOTO (OoHa.

ok wdE

IHoBTOPHUTEJIHbHO-0000IAKO NI MOYJIb

[ToBTOPUTEIIEHO-0000IIAOIINK MOTYJIb TPETHA3HAYCH JUISI CHCTEMATH3alluy U 0000IICHHUS
MPEIMETHOTO COACPIKAHMSI U OTBITA IEATEIHbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUU BCEro Kypca
bu3HKH, a TaKXKe JUIS TOArOTOBKU K OCHOBHOMY TrOCYAapCTBEHHOMY 3K3aMEHY 10 (PU3HKE IS
o0yJaromuxcsi, BHIOPABIINX 3TOT yUeOHBIN IPEIMET.

[Ipu u3yyeHun TaHHOTO MOJYJIS PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI IEATEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIeUnBACTCS JOCTHKEHNE IPEIMETHBIX U METAIPEIMETHBIX TNIAHUPYEMBIX
pe3yapTaToB 00y4YeHHS, POPMUPYETCS €CTECTBEHHO-HAYYHAasi FPAMOTHOCTh: OCBOECHUE HAYUHBIX
METOJIOB MCCIIEOBAHUS SBIICHUIN MPUPOJIbI U TEXHUKU, OBJIAJICHUE YMEHUSIMHU OOBSICHSTh
(bu3uYecKue SIBICHUS, IPUMEHSS MMOJTyUYeHHbIE 3HaHUSI, PEIaTh 3aJ]a4H, B TOM YHCIIe KaUeCTBCHHBIC
1 SKCIIEpUMEHTAJIbHBIE.

[IpuHIMIIHATBHO AESTENBHOCTHBIN XapaKkTep JAaHHOTO pas3zelia pealn3yeTcs 3a CYET TOro, 4YTo
y4dalrecs BBITOIHSIOT 3a/1aHHsl, B KOTOPBIX UM MPEAJIaraeTcs:

B Ha OCHOBE IMOJYYEHHBIX 3HAHUM PAcO3HABaTh M HAYYHO OOBSACHATH (HU3UYECKUE SIBJICHUS B

OKPY’KaloIlle MpUpo/ie ¥ MOBCEAHEBHOM KU3HU;

B HCIOJB30BaTh HAay4YHBIE METOJIbI WCCIAEAOBAHUS (PU3UUECKUX SIBICHUW, B TOM 4YHUCIE IS

MPOBEPKHU TUMOTE3 U MOTYUYEHUS TEOPETHUECKUX BBIBOJIOB;

B OOBSCHATH HAyYHBIE OCHOBBI HAaM0O0JIee BAKHBIX TOCTHYKCHUI COBPEMEHHBIX TEXHOJIOTHH,

HarpuMep, NPaKTHYECKOT0 UCIOJIb30BAaHUS PAa3IUYHBIX UICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA

MIPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.

Kaxxgas 3 Tem qaHHOTO paszzenia BKIOYAeT SKCIIEPUMEHTAILHOE HCCe0BaHNnEe 0000IAr0IIeTo
xapakrtepa. Pa3yien 3aBepiaercs NpoBeACHUEM JUAarHOCTUUYECKOM U OIIEHOYHOM paboThI 3a Kypc
OCHOBHOW ILIKOJIBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzydenne yaeOHOro npenmera «Pusnkay Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
JOJKHO 00€CIeurBaTh JOCTUKEHHUE CIAEAYIOUINX JIMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3VJIbTATHI

[TarpuoTryeckoe BOCIIUTAHUE:

— TpOsIBJICHHE HHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSHUIO POCCHMCKON (U3NYEecKOM
HayKU,

— IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB.

['paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

— TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B 00CYKJI€HIH 00IIECTBEHHO3HAYUMBIX U ATHUECKHUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKH;

— OCO3HaHHE BaXHOCTU MOPAJIBbHO-3TUUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO.
DCTEeTUYECKOe BOCITUTAHUE:

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HAyKU: €€ TapMOHUYHOTO MMOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH.

[leHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIITHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pa3BUTHUA TEXHOJIOTHIA, BaKHEHILIEH COCTABISIONICH KYIbTYpHI,

— pa3BUTHE HAYYHOH JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0OBATEIIbCKOMN NeITEIbHOCTH.
dopMUpOBaHUE KYJIbTYPbI 3A0POBbSI U SMOIIMOHAIBHOTO OJIAr OOy Hs:

— OCO3HaHHE LIEHHOCTH 0€30IacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MUPE,
BaYKHOCTHU MPABHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POrax, ¢ SJIEKTPHUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— c(opMUPOBAHHOCTH HaBbIKa PeICKCHUU, TPU3HAHUE CBOETO MPaBa Ha OIMIMOKY M TAKOTO K€
[paBa y JApyroro 4eioBeKa.

TpynoBoe BociuTaHue:

— AKTHMBHOE Y4YacTHe B PEIICHUU MPAKTUUECKUX 3a/1a4 (B paMKax CeMbH, ITKOJIbI, TOpo/ia, Kpasi)
TEXHOJIOTHYECKON M COIMAIbHON HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3MUECKUX
3HAHUIM;

— HHTEPEeC K MPAKTHUYECKOMY M3YUeHHUIO MPodeccuid, CBI3aHHBIX ¢ (PU3UKOM.

DKOJIOTMYECKOE BOCIIUTAHUE:

— OpHEHTaIus Ha TpUMEHEHUEe (HU3NUYECKUX 3HAHUM JIJIS PEIICHUS 3a/1a4 B 00JIaCTH OKPY KAIOIICH
Cpelibl, INIAHUPOBAHUS IMOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEbL;
— OCO3HaHME II100aTBFHOTO XapaKTepa IKOJIOTHIECKUX TPOOIIEM U MMyTEH UX PEIIeHUS.
AnanTarnys 00y4aronerocsi K i3MEHSIOLIMMCS YCIOBUSM COITMAIbHON U MIPUPOTHON Cpebl:

— MOTPeOHOCTh BO B3aUMO/ICCTBUY TIPH BBHIMIOJTHEHUHU UCCIICIOBAHUM U TPOSKTOB (PU3UIECKOM
HaIpaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YepPe3 MPAKTUUYECKYIO IeATETbHOCTD;

— TOTpeOHOCTH B GOPMUPOBAHNN HOBBIX 3HAHHI, B TOM YHucCIie (HOPMYIHPOBATH UJIEH, TOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSAX;

— OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

— IUTAHUPOBAHHUE CBOETO PA3BHUTHS B IPHOOPETCHUH HOBBIX (PM3UYECKUX 3HAHU;

— CTpeMJICHHE aHATM3UPOBATh U BBISIBISTH B3aMMOCBSI3U MPUPOIbI, OOIIECTBA U IKOHOMHUKH, B TOM
YHUCJIE C UCTIONh30BaHUEM (PU3MUECKUX 3HAHUI;

— OLIEHKA CBOMX JIEHCTBUI ¢ YUETOM BIHSIHHS Ha OKPYKAIOIIYIO CPely, BOZMOXKHBIX TTI00aTbHBIX
MOCTIEICTBUH.



METAIIPEJMETHBIE PE3YJIbTATDBI

YHuBepcaibHbIe I03HABATEJIbHbIC 1€l CTBUSA

bazoBble toruueckue AelcTBUS:

— BBIBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBICHMUIA);

— yCTaHaBIWBAaTh CYIICCTBCHHBIN MPU3HAK KI1accu(UKAINK, OCHOBAHUS JJis1 0000IIeHUS U
CpaBHEHUS,

— BBISBJISTH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMBIX (paKTax, TaHHBIX U
HaAOJI0ICHUSAX, OTHOCALINXCS K (PU3NUECKUM SBIICHUSM;

— BBISBJISITH IPUYHHHO-CIICACTBCHHBIE CBS3U NP U3YUYCHUH (PU3UYECKHX SBICHHIA U TIPOIECCOB;
JIeNIaTh BBIBOJIBI C UCTIOJIb30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIIOUEHUI, BHIABUTAThH
THIOTE3bI O B3aUMOCBSI3SIX (PU3HUECKUX BEIIUYNH;

—  CaMOCTOSITEJILHO BBIOMpATh CIOCO0 pemeHus y4deOHoW Qu3nueckor 3amaun (CpaBHEHUE
HECKOJIbKUX BAapUaHTOB peEIICHHs, BBHIOOpP Hamboyiee MOAXOMAIIETO C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBble nccnenoBaTebCKue ICUCTBUS:

—  HCTOJb30BaTh BOMPOCHI KaK UCCIIEOBATEILCKUI HHCTPYMEHT IMO3HAHUS;

— TPOBOAWTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOKHBIA (PU3NICCKUIA
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;

—  OICHWBATh HA TNPUMEHUMOCTh W JOCTOBEPHOCTh HH(POPMAIUIO, TOJYYECHHYID B XOJE
MCCIIETOBAHMS WU SKCIIEPUMEHTA;

—  CaMOCTOSTENBHO (HOPMYJIHPOBATh OOOOIICHHUS W BBIBOABI IO PE3yJIbTaTaM IPOBEIEHHOTO
HaAOIIO/ICHUS, OIBITA, UCCIICOBAHNUS;

— TPOTHO3HMPOBATH BO3MOXKHOE JANTbHEHIIICE Pa3BUTHE PUINICCKUX MTPOIIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uadopmarmeii:

— TPUMEHATH Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe nH(OpMALIUU
WIH JaHHBIX C yYETOM MPEATIOKECHHON yaeOHOH PU3ruecKoil 3aauu;

—  aHaIM3HPOBaTh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(GOPMALIUIO PA3TMUHBIX BUIOB U
dhopm mpecTaBIeHus,

—  CaMOCTOSITETbHO BBIOMPATH ONTUMAIBHYIO (pOopMy TpeacTaBieHus HHGOpPMaIIUU U
WJUTIOCTPUPOBATH peliaeMble 3a7a9d HECIIOKHBIMU CXeMaMH, TuarpaMMaMi, HHOU TpaduKoi 1 X
KOMOMHAIIUSIMH.

YHuBepcajibHble KOMMYHHKATHBHBbIE 1eHCTBUS

Obwenue:

— B X0/e 00CyXkJIeHus y4eOHOro marepHuana, pe3yJabTaToB JabOpaTOpHBIX pabOT M MPOEKTOB
3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMBbI W BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha
pellIeHre 3aJa41 U ToJIiepKaHue 01arokenareaTbHOCTH OOIIEHUS;

—  CONOCTAaBJIATh CBOM CYXJICHHS C CYXJICHHUSMH JPYTHMX YYaCTHHUKOB JUajora, oOHapyXHBaTh
pa3inyure U CXOJACTBO MO3HIINIA;

— BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

— myOIUYHO TPEACTaBIATh PE3yJIbTaThl BBITOIHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCTIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenpHoCmMy (COMPYOHUYECMBO):

— T[IOHUMaTh M WCIIOJIB30BATh IMPEUMYIIECTBA KOMAHJHOW W HHIUBUAYaJIbHOW pabOTHl TIpH
pelIeHnr KOHKPETHON (U3UUYECKON MPOOIEMBIL;

— TPUHHUMATH IICJIM COBMECTHOW JCSATEILHOCTH, OPTaHW30BBIBAThH JICHCTBUS 1O €€ JOCTHKCHHIO:
pacmpeenaTh poiu, O0CYKAATh MPOILECCHl M Pe3yIbTaThl COBMECTHOW paboOThl; 0000IIaTh MHEHUS
HECKOJIBKHMX JIFOJICH;



— BBINOJHATE CBOKO 4aCTh PA0OTHI, JOCTUrasi KAYECTBEHHOI'O pe3yJibTaTa [0 CBOEMY HAIIPABICHHIO
1 KOOPIAMHUPYS CBOU JACUCTBUSA C IPYTMMH YJICHAMU KOMaH/IbI;

— OLCHMBATh KAauyecTBO CBOEr0 BKJIAJa B OOWIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIbHO
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

YHuBepcajbHbIe peryJssTHBHbIE 1eHCTBUS

Camoopeanuzayus:

— BBIBJIATH MPOOJEMBl B JKU3HCHHBIX W YYEOHBIX CHUTYyalUsX, TPEOYIONIMX I PEIICHUS
(bu3nyecKux 3HAHUI;

— OpPHUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAX MPUHATHUS PEIICHUH (MHAMBUAYATbHOE, MPUHATHE
pelleHus B IpynIe, NPUHITHE PEeIIeHUi TPYIo);

— CaMOCTOSITENIFHO COCTABIIATH AJITOPUTM peUIeHHUsS (PU3MUECKON 3a/1a4M WM TUIaHa MCCIeIOBaHUs
C Y4ETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble
BAPUAHTHI PEILCHUN;

— Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokonmpons (pehrexcusn):

— J1aBaTh aJIEKBaTHYIO OIICHKY CUTYyallUM U IpeJyiaraTh IiaH e€ N3MEHECHHUS,

— OOBSCHATH MPUYUHBI JOCTIKCHUS (HEIOCTIKEHUS) PE3YJIBTATOB JIEATSIBHOCTH, JaBaTh OIECHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHUS (HU3HUECKOTO
UCCJICIOBAHMSI WU TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIUXCS CUTYyallUi,
YCTAaHOBJICHHBIX OMMOOK, BOSHUKIIUX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM. DMOIIMOHATbHBINA NHTEIUICKT:

— CTaBUTH ceOs Ha MECTO APYroro 4YejoBeKa B XOJe CIOpa WM TUCKYCCHH HA HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceds u opycux:

—TMpU3HABaTh CBOE MPABO Ha OMIMOKY MpH perieHnH (U3NYeCKUX 3a7ad WU B YTBEPXKICHUSX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JAPYTroro.

NPEAMETHBIE PE3YJIBTATHI
7 kaacc

IIpenmeTHbIe pe3yJbTaThl HA $230BOM YPOBHE T0JKHBI 0TPAKATH

c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

— HCIIOJIb30BAaTh IIOHATHUA: (1)I/I3I/I‘-ICCKI/I€ U XHUMHNYECKHE SBJICHUA, Ha6J'IIO}IeHI/IC, OKCIICPUMCHT,
MOJieTlb, THUIOTE3a; EOUHHIBI (DPU3MYECKUX BEIUYMH; aTOM, MOJIEKyJa, arperaTHbleé COCTOSHUS
BemiecTBa  (TBEpmOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe [BIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOIMHEWHOE), TPAaeKTOpUsl, paBHOACHCTBYOMmAs cuil, Aegopmarus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

— paznuuate sBieHUs (AudQy3us; TEMIOBOEe IBUKEHHE 4YacTHIl BEUIECTBAa; PAaBHOMEPHOE
ABWXKCHUC, HCPABHOMCPHOC ABHMIKCHUC, MHCPLIUA, BSaHMOHeﬁCTBHC TCJI; paBHOBCCUC TBépI[I)IX TEJ C
3aKperIEHHON OChIO BpallleHUs; Mepeaadya JaBleHUs TBEPABIMHU TellaMH, KHJKOCTSIMU W Ta3aMu;
aTMoc(epHOe JIaBlieHUE; IUIAaBaHWUE TeJl; MPEBPAIICHUs MEXaHUISCKOW DHEPTHH) 1O OIMCAHUIO HX
XapaKTepPHBIX CBOKCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

— paclro3HaBaTh MPOSBIECHHE HM3YUYEHHBIX (PU3MUECKHX SIBJICHHM B OKpYXarolleM MHUpPE, B TOM
griciie GU3NUecKre IBICHUS B IPUPOJIC: IPUMEPHI IBHKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOW MpUpOJE; NEHCTBHE CHJIBI TPEHHUS B MNPHUPOJAE MU TEXHUKE; BIHSHHE aTMOCHEPHOTO
JIABJICHUS Ha JKUBOW OPTraHM3M; IUIaBaHUE PbIO; phIYard B TEJe YENIOBEKa; MPH 3TOM IEPEBOJIUTH



MPAKTUYECKYI0 3aJauy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBbIE CBOMCTBA/MPU3HAKH (PU3MUECKHUX
SIBJIICHHI;

— ONUCHIBATh U3YUYCHHBIE CBOMCTBA TeJl U GU3UUYECKUE SIBICHUS, UCIOJB3YS (DU3HUECKHUE BETUUYUHbI
(macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC TeJla, CUJIa TPeHHUsI, aBjieHue (TBEPIOTO Tela, JKUIKOCTH, ra3a), BhITAIKHBAIOLIAs
CWiIa, MexaHW4eckass paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIbI, KOI(PPUIMEHT IOJIE3HOTO
NEHCTBUSL MEXaHU3MOB, KHMHETUYECKas M MOTEHIMAJbHAs SHEPrus); MpPU OINHCAHUHU TNPABUIBHO
TPAaKTOBaTh (PU3NUECKUN CMBICI HCIIOJIB3YEMBIX BETUYMH, UX 0003HAUYEHUS U €AUHUIIBI (PU3UUECKUX
BEJIMYMH, HAaXOAUThb (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIWYMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpauKN U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

—  XapakTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M TPOIECCHI, HCIONb3Yys MpaBuia
CJIOXEHUS CUJl (BAOJb OJHOU MPSIMOiN),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (0J0Ka), «30J10TOE
MPAaBUJIO» MEXAHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPrHH; MPU ITOM JaBaTh CIOBECHYIO
(bOopMyIIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MAaTEMaTHUYECKOE BhIPAKECHHE;

— OOBSICHATH (PU3MYECKUE SBICHHS, MPOIECCHI M CBOIMCTBAa Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyalluii TPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHUUYUHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE M3 |—2 JIOrMYecKHUX IIaroB C OMNOpod Ha 1—2 HU3y4YEeHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemath pacu€THBIC 33a7aud B |—72 NEHCTBHS, MCIONIB3YS 3aKOHBI M (DOPMYJIIBI, CBSI3BIBAIOLIHE
¢bu3nyuecKkue BENWYHMHBI: HA OCHOBE aHalIM3a YCIOBUS 33/auyd 3alKChIBaTh KpPaTKOE YCIOBUE,
MOJICTABIISATh (PU3UYECKUE BEIWYMHBI B (HOPMYIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIPABOYHBIE
JaHHbIE, HEOOXOIMMBIE I PELICHUS 3a/1a4, OIICHUBATh PEATUCTUYHOCTh MONYYSHHON (PU3ndecKon
BEJINYMHEI;

— pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIMTh MPHU MOMOLIM (PU3UUYECKHX METOJOB; B
ONMCAaHWM WCCIICJOBAHUS BBIJICNATh IPOBEPSIEMOE MPEAINONIOKEHHE (THIOTE3y), pas3anyaTh |
HMHTEPIPETUPOBATH MOMYyUYEHHBIA Pe3yNbTaT, HAXOAUTh OMIMOKH B XOJE OMBITA, AENaTh BBIBOJBI MO
ero pe3yJbTaram;

— TMPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (DU3HMUECKUX CBOWCTB TEI:
(dbopMynIHpOBaTh TPOBEPSEMBIE MPEINONIOKEHUs, COOMpaTh YCTAHOBKY U3 TIPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI,

—  BBINOJIHATH TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHM, MacChl Tella, 00b&Ma, CHIIBI U
TeMIepaTypbl C HCHOJIb30BAHMEM AaHAJOIOBBIX M IM(POBBIX MPHOOPOB; 3alMUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHHIA;

—  TPOBOAMTH HCCJIEIOBAHHWE 3aBUCHUMOCTH OJHOM (U3MUYECKOW BENUYMHBI OT JApPYroi c
WCTIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHHU JIBWKEHMS TeJla; CHJIbl TPEHUS CKOJBKEHHUS OT CHUJIbl JIaBJIeHMs, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeN W HE3aBHCHMOCTH CWJIBI TPEHHS OT IUIOMIATd CONPUKOCHOBEHHS TEJ; CHIIBI
YIPYTOCTH OT YJUIMHEHUS NPYKHUHBI; BBITAIKUBAIONIEH CUIIBI OT 00BbEMA NMOTPYKEHHOM YacTu Tesa u
OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TeJO; YCIOBHUI MIaBaHUs Tell, YCIOBUM paBHOBECHUS pbluara M OJIOKOB); y4acTBOBATbh B
TUTAHUPOBAHUH Y4€OHOTO HCCIIEIOBaHMS, COOMPATh YCTAHOBKY W BBHIOJNHATH M3MEPEHUS, CIEAys
NPEUI0KEHHOMY IIJ1aHy, (PUKCHPOBATh PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BETMUUH
B BUJIC TIPEUIOKEHHBIX TAaOJHII U TPaQHKOB, AETaTh BEIBOJBI 0 PE3yJIbTaTaM HUCCIIETOBAHMS,

— TPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3UYECKUX BEIHUYMH (IJIOTHOCTh BELIECTBA KHUJIKOCTH U
TBEPJIOTO Tela; CHJIa TPEHHSI CKOJIBKSHHUST; JaBJICHIE BO3/yXa; BEITAJKUBAIONIAS CHJIA, IEHCTBYIOIIAs
Ha TOTPYKEHHOE B KHUJKOCTb TE€J0; KOAPQPHUIMEHT MOJE3HOr0 AECUCTBUS MPOCTHIX MEXAaHU3MOB),
Clleys TIPEITIOKESHHON MHCTPYKIMH: TIPH BBITOJHEHHH U3MEPEHUI cOOMPaTh IKCIIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYMCIATH 3HAYEHNE HCKOMOW BETMYHMHBI;

— co0JI0/1aTh TPaBUJIa TEXHUKU O€30MaCHOCTH P paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;



— YKa3blBaTh MPHUHIMIIBI JEUCTBUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECS COCYHAbl, 0apoMeTp, pbluar, MOJBWXHBIA W HEMOJBIKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

— XapaKTepH30BaTh MPUHLUIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpPOM Ha MX ONHUCAHUS (B TOM YHMCIE: MOAIMIUIHUKHA, YCTPOUCTBO BOJIOMPOBOA, THAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJB3Ys 3HAHHUS O CBOMCTBax
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

— TPHUBOAMTH MPUMEPHI / HAXOAUTH MH(POPMAIMIO O IMPUMEpPax MPAKTHUECKOTO HCIOIb30BAHMUS
¢bu3nyecKux 3HaHWI B MOBCEIHEBHOM XU3HU AJisi oOecrieueHus: 6e30MacHOCTH MpHU OOpallleHuu C
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 3/0POBbSI M COOJIOACHUS HOPM
9KOJIOTUYECKOI0 MTOBEJICHUS B OKPYKarOLIEH Cpelie;

— OCYHLICCTBJIATH OT60p HUCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHU C 3aJaHHBIM
ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUMN U ITyTEM CPaBHEHHUSI PA3JIMYHBIX UICTOUYHHUKOB
BBIJICJIATH HH(POPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

— HCIOJNb30BaThb MPU BHINOJHEHUM YYEOHBIX 3a/laHuil HAYYHO-TIONMYJISIPHYIO JIUTEPaTypy
(U3NIECKOTO Co/epIKaHus, CIIPABOYHBIE MaTepHAaIIbl, pecypchl ceTn MHTepHeT; BiIageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
— CO3JaBaThb CO6CTB€HHI)I€ KpaTKUuC IMUCbMCHHLIC W YCTHBIC COO6H1€HI/I$I Ha OCHOBC 2—3
HMCTOYHUKOB WH(pOpMaluu (PU3HUECKOTO COJEp)KaHUs, B TOM YHCIE MyOJIWYHO JeNaTh KpaTKue
COOOIIEHUsT O pe3ysbTaTaX TPOCKTOB WM Y4YEOHBIX WCCICAOBAHUN, TIPU ITOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (U3HUKH, COMPOBOKIATh BBICTYIICHUE
MpE3EHTALNEN;

— TMIpH BBIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUIN paclpeleisaTh 00s13aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMU 3aJadaMH, CICAUTH 3a BBIIIOJIHCHUEM IIJIaHa I[GflCTBI/Iﬁ, aICKBATHO
OLICHUBATh COOCTBEHHBI BKIJIaJ] B JIEATEIbHOCTh TPYINbI; BBICTPAUBATh KOMMYHHKATHBHOE
B331/IMOII€I>10TBPIC, YUUThIBasA MHCHHUEC OKPYKAIOIIUX.

8 kiacce

IIpenmeTrHble pe3yJbTaThl Ha 6230BOM YPOBHE J0JIKHbI 0TPAKATH

c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUH:

— HCIOJB30BaTh MOHATHSA: Macca U Pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHMS BEILECTBAa, KPHUCTANIMYECKUE U aMop(Hble Tella, HACBIIIEHHBIH U
HEHACBIUICHHBIA Map, BIAXHOCTh BO3[yXa; TEMIeEpaTypa, BHYTPEHHSS OHHEpPrusi, TEIJIOBOU
JBUTATENb; JJEMEHTAPHBIA DJJIEKTPUYECKUH 3apsil, DJJEKTPUUECKOE II0JIe, IPOBOAHUKU U
JTUBJIEKTPUKHU, TIOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

— pasnuuaTh ABJIEHMS (TEIUIOBOE pacIIMpeHHe/CkaTHe, Tersolnepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHUE, KAaNWULSIPHBIE SIBICHUS, HCHApeHHe, KOHJEHCallMsl, IJIaBJI€HHE, KpUCTaJTU3alus
(oTBepAeBaHME), KWUIIEHHE, Temonepenadya (TEIUIONPOBOJHOCTb, KOHBEKIUS, HU3Iy4YeHUE),
ANIEKTpU3alMsl Tell, B3aUMOJCHCTBUE 3apsAA0B, JEHUCTBUS D3JIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBUE MAarHWTOB, JIEHCTBUE MAarHUTHOIO TOJS HA IPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHas MHAYKLIMS) 1O OMNMCAHMIO MX XapaKTEpHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

— pacrno3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPY’KAIOLIEM MHUPE, B TOM UUCIIE
¢u3nyeckue sIBIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KalWJUIPHbIE SBJICHUS B MPUPOJIE,
KpHUCTaJUIbl B NpHUpoJie, u3nydyeHne CojHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCBl, TyMaHa, HMHes, CHera; J3JEeKTpUYeCKHEe SBJICHUS B arMocdepe, 3JIEKTPUUECTBO IKUBBIX
OpPraHM3MOB; MarHUTHOE Iojie 3eMJIU, Ipeid MOJI0COB, pOJib MarHUTHOTO MOJIA JJIsA JKU3HH Ha
3emiie, MOJNSAPHOE CUSHUE;, MPU 3TOM MEPEBOJUTH NMPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIACIATDH
CYILLIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUI;



— OIIKCBIBATh U3YyUYCHHBIE CBOMCTBA TeN U (PU3HUECKHE SBICHUS, UCTIONb3Ys (PU3NUECKUE BEITUIMHBI
(Temrieparypa, BHYTPEHHSISI DHEpIMsl, KOJUYECTBO TEIUIOTHI, yJAEIbHAs TEIUIOEMKOCTH BEIECTBA,
yaenbHas TEIUIoTa IUIABJICHUS, yJeNbHas TeIuIoTa MapooOpa3oBaHus, yJelbHas TEIIoTa CrOpaHus
TOITNBA, KOA((UIMEHT MOJE3HOr0 NCHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAS BIIAXKHOCTD
BO3JyXa, DJEKTPUYECKUM 3apsAl, CHJIA TOKa, DJJICKTPUYECKOE HANpPSHKEHUE, CONPOTHBIICHHUE
MIPOBOJIHUKA, YJEIIbHOE CONPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD IEKTPHUECKOTO TOKA); TPH
ONMCaHUM TPABWIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, 0003HAUYEHUS U
eNUHUIBl (U3MUECKUX BEIMYMH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEIMYMHY C JAPYTMMM BEJIWYMHAMH, CTPOUTH TpaQUKH H3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYNH;

— XapaKTepu3oBaTh CBOICTBa Tel, (pU3MUECKUE SABICHHUS U IPOLECCHl, UCIONb3YsSd OCHOBHBIE
II0JIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BELIECTBA, INPUHLMII CYNEPIO3ULUU
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JUIsl yyacTKa LI, 3aKOH
Jxoyns—JleHna, 3aK0OH COXpaHEHUs! YHEPTUH; TIPU ATOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BBIPA)KCHHUE;

— OOBACHATH (HM3WYECKHE TPOLECCHl W CBOKMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHTyalud
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH INPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
OO0BsICHEHHE U3 1—2 JIOTMYECKHX IIaroB C OMOpOi Ha 1—2 W3yYeHHBIX CBOWCTBA (hU3MUYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pemath pacu€THBIC 33a7aud B 2—3 NEHCTBHSA, MCIONB3YS 3aKOHBI M (YOPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BeIMYMHBI: HAa OCHOBE aHajIM3a YCJIOBHUSA 3a/laud 3alMChIBaThb KpaTKOE YCJIOBHE,
BBISIBIIATH HEJIOCTATOK JAHHBIX ISl PEIICHHS 33/1a49H, BEIOUPATh 3aKOHBI M ()OPMYJIBI, HEOOXOTUMBIE
11 €€ peleHus], IPOBOJUTh pacu€Thl U CPAaBHUBATh MOJIYYEHHOE 3HaUeHUE (PU3NYECKON BETMUUHbI
C U3BECTHBIMU JaHHBIMU;

— pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOYKHO pEUIMTh NpPH IMOMOIIM (PU3MUYECKHX METOJIOB;
UCIOJIb3Ysl OIMCAaHUE UCCIIEOBAHMSI, BBIICNSATh IPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBAThH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEOBAHMS, J€JIaTh BBIBOJBL;

— TPOBOJUTH OMBITH MO HAOMIOACHUIO (U3UYECKUX SBICHUNH WM (DU3MYECKHX CBOKHCTB Tell
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT ero o0b&ma, TemMreparypbl; CKOPOCTH
mporiecca OCTHIBAHMS/HATPEBAHUS TMPU M3IYUYEHHHM OT I[BETa U3Iy- Yaroulei/orIonaronei
IIOBEPXHOCTHU; CKOPOCTh UCHAPEHUs BOJBI OT TEMIIEPATYPhI JKUIKOCTH U IIJIOLIAAN €€ MOBEPXHOCTH;
ANEKTpU3alMsl Tel U B3aUMMOJCHCTBHE 3JEKTPUUECKHUX 3apsoB; B3aUMOJEWCTBHUE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3alisi MATHUTHBIX I10JIEW MOCTOSHHBIX MarHUTOB; ACWCTBHUS MarHUTHOTO NOJIS Ha
MIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS] IOCTOSTHHOTO TOKA):
¢dbopMynaMpoBaTh MpOBEpsieMble MNPEAMNONI0KEHUs, COOUpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO
000py/10BaHUs; OMMCHIBATh X0/ ONbITa U (OPMYJIUPOBATH BHIBOIBI;

— BBINIOJIHATH NIPSIMBIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa, CHJIbI TOKa,
HalpsDKEHUsT C HCIIOJIb30BAHMEM aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3HUECKUX BEIMYUH;
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUETOM 33JaHHON aOCOJIIOTHON MOTPEIIHOCTH;

— TPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOW BEIWYUHBI OT JpPYrol c
UCMOJIb30BAHUEM TPSMBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHS MPOBOJHUKA OT €ro JUIMHBI,
IUIOUIA/IA MONEPEYHOr0 CEYEHMsI M YJEJIbHOIO CONMPOTHUBIICHUS BELIECTBA MPOBOJIHUKA; CUIIbI TOKA,
UAYLIETO Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOJHUKE; UCCIEOBAHKE M1OCIIE0BATEIBHOIO U
MapajuIeIbHOTO COEAMHEHUH MPOBOJHHUKOB): IJIAHUPOBATH UCCIIEOBaHUE, COOUpATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHHUS, CIelysl MPEUIOKEHHOMY IUIaHy, (MKCHpPOBATh PEe3yJIbTaThl MOJy4YEeHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ TpaUKOB, 1€1aTh BHIBOIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS;

— TMPOBOAUTH KOCBEHHbIE M3MEpeHus (pu3nueckux BeTUUuH (yJelbHas TeIIOEMKOCTh BEIIeCTBa,
COIPOTHBIIEHUE MPOBOJIHMKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOT0 TOKA): TUIAaHUPOBATh U3MEpPEHUS,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIIEAys MNPENIOKEHHOM WHCTPYKIMHU, U BBIYMCIATH
3HAYEHHUE BEJINYMHBL;



— coOr01aTh TTpaBUiIa TEXHUKH 0€30TIaCHOCTH MPHU paboTe ¢ J1abopaToOpHBIM 000PYA0BaHHUEM;

— XapakTepu30BaTh MPHUHIIUIGI JCHCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpPOH HA MX ONKMCAHUs (B TOM YHMCIIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETD, TapoBasi TypOuHa,
aMIIepPMETpP, BOJIBTMETP, CUETUMK ODIIEKTPUYECKOH HHEPTUH, D3ICKTPOOCBETUTENBHbBIE MPHOOPHI,
HarpeBaTelbHbBIC AIEKTPOIIPHOOPHI (MPUMEPHI), AMEKTPHUUECKUE MPEIOXPAHUTENHN; IICKTPOMATHHT,
AJIEKTPOABHUraTeNlb MOCTOSTHHOTO TOKA), MCIIONB3Ysl 3HAHHMS O CBOMCTBAaX (M3MYECKUX SIBICHUU U
HEOO0XOIMMBbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWUCTBA M M3MEpPUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMET], JBHUTaTEIb
BHYTPEHHETO CrOPaHHUs, IJIEKTPOCKOIN, PEOCTaT); COCTABIATH CXEMBI JJIEKTPUYECKHX LENeH C
MOCJICIOBATEIBHBIM U MAPaJUICIIbHBIM COCTUHCHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYCHUS
AJIEMEHTOB JICKTPUYECKHX IICTICH;

— TMPUBOIUTH NPUMEPHI/HAXOAUTh HH(DOPMAIUIO O MPUMEPax MPAKTHYECKOTO HCIOIb30BaHHS
(¢u3nvecKux 3HAHWUI B TIOBCEAHEBHOM XHU3HH ISl oOecriedueHus: 0€30IacHOCTH MpU OOpaiieHuu ¢
npubopaMH M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

— OCYIIECTBJIATh MOMCK HH(OpManuu (GpU3MYECKOro colep)KaHus B ceTh VHTepHET, Ha OCHOBE
UMEIOIUXCS 3HAHUH W TYTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHHUKOB BBIJICISITH WH(OPMAIIUIO,
KOTOPAs SBJISCTCS IPOTHBOPESYMBOMN HITH MOXKET ObITh HEIOCTOBEPHOI;

— UCHOJB30BaTh TPW BBHINOJHEHWHM YUYEOHBIX 3aJaHUil HAYYHO-TIONYJSIPHYIO JIUTEpaTypy
(U3NYECKOTO CO/IePIKaHMs, CIIPABOYHBIC MaTePHaJIbl, peCypchl ceTd MHTEepHET; BiIaaeTh MpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3/1aBaTh COOCTBCHHBIC MIMChbMEHHBIC H KPATKUE YCTHBIE COOOIICHUs, 00001as HHPOPMALIUIO U3
HECKOJIbKUX HCTOYHHKOB (DM3MYECKOTO COJEpXKAaHHUA, B TOM YHCIE IMYyOIMYHO TIPEACTABIATH
pe3yabTaThl IPOCKTHOMN WIJIM MCCIIEIOBATEIBCKON NESITEIbHOCTH; IPU 3TOM I'PAMOTHO MCIIOJIh30BaTh
M3YYCHHBIN MOHATUHHBIN anmapat Kypca (U3HKH, COTPOBOXKIAThH BBICTYIUICHUE TIPE3CHTAIINCH;

— TIpU BBINOJHEHUU YYEOHBIX MPOCKTOB M MCCIEAOBAHHMHA (DPU3NYECKHUX IMPOLECCOB PACIPEACIIAThH
0053aHHOCTH B TPyIIE€ B COOTBETCTBHU C TOCTABJICHHBIMHU 33/Ja4aMHM, CICIHUTH 3a BBITOJIHEHUEM
TUTaHA JICUCTBUI M KOPPEKTUPOBATh €0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B IEATCILHOCTh
TPYNIBL, BBICTPAUBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE, TPOSBISS TOTOBHOCTh pa3periarhb
KOH(QJIUKTBI.

9 kjaacc

IIpenmerHblie pe3yJbTaThl Ha 0230BOM YPOBHE JOJIKHBI 0TPAKATH

c(OPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

— HCIOJIB30BaTh MOHATHUA: CUCTEMA OTCYETA, MaTepuajbHas TOYKA, TPAEKTOPHUsl, OTHOCUTEILHOCTD
MEXaHUYECKOTo JIBWKeHUs, nedopmanus (ynpyras, MiacTHUecKas), TPEHUE, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3Ku; LHEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJO, LIEHTP TAKECTH
TBEPAOIO Teja, paBHOBECHE; MEXaHUUYECKUE KOoJeOaHusi U BOJHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK;
9JIEKTPOMArHUTHBIE ~ BOJIHBI, IIKaJa AJIGKTPOMAarHUTHBIX BOJH, CBET, OJIU30pYKOCTh U
NAJIbHO30PKOCTh, CHEKTPbl HCIyCKAaHUS W TMOrjouleHus; anbga-, O6era- W ramma-u3irydeHus,
U30TOIIBI, S/IepHasi JHEPIETUKA,;

— pasnuyath SBJIEHUS (paBHOMEPHOE U HEpPaBHOMEPHOE MPSMOJIMHEWHOE JIBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHKE, CBOOOIHOE MaICHUE TeJl, PABHOMEPHOE IBUKEHHE 110
OKPY’XKHOCTH, B3aMMOJEHCTBHE TeJl, pEaKkTUBHOE JABW)KEHHE, KojebareiabHOe JIBUYKEHUE
(3aTyxarolye U BBIHYXJIEHHbIE KojeOaHHs), pE30HAHC, BOJHOBOE JBM)KEHUE, OTPaK€HHE 3BYKa,
MPSIMOJIMHENHOE PAcHpOCTPAaHEHHE, OTPAXEHUWE W NPEIIOMIIEHUE CBETa, IIOJHOE BHYTPECHHEE
OTpa)KCHHE CBETa, pa3joXKeHHWe Oenoro cBeTa B CHEKTP U CJIO0XKEHUE CIIEKTPAJIbHBIX I[BETOB,
JUCIIEPCUSl CBETA, €CTECTBEHHAs pPAJNOAaKTHBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTPa



U3IY4YEeHHs]) MO ONHUCAHMUIO MX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOLIMX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

— pacrio3HaBaTh IIPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBIICHUI B OKPYKaOLEM MUpE (B TOM 4uCIIe
(1)I/I3I/I‘ICCKI/IG SABJICHUS B IPUPOAC: MPUIIUBBI U OTJIMBBI, ABWIKCHUC ILJIAHCT ConHeyHon CHUCTCMBI,
PEaKTUBHOE JBM)KEHUE XMBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMM, 3EMIIETPSCEHHE,
CeliCMHUYECKHE BOJHBI, IIyHAMH, 3XO0, I[BETA TEJ, ONTUYECCKHUE SBICHUS B MPUPOJE, OMOIOTHUECKOE
JeUCTBUE BHUJIUMOIO, YJIbTPA(HUOIETOBOIO M  PEHTIEHOBCKOI'O M3JIy4EHUH; €CTeCTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMUYECKHE Ty4YH, PAJAUOAKTHBHOE HW3IYYEHHE HPUPOIHBIX MHUHEPAJIOB;
JIEeUCTBUE PpAJAMOAKTHBHBIX W3JIYYEHMH Ha OpraHu3M uelloBeKa), IpU OSTOM HEpeBOJIUTH
MPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKH (DU3UUECKHX
SIBIICHHI,

— OIIMCBIBATh U3YYCHHBLIC CBOMCTBA T U (1)I/I3I/I‘-ICCKI/IG SABJICHUS, UCIIOJIB3Y (1)I/I3I/I‘ICCKI/IG BCJINYHHBI
(cpenHsis 1 MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, TepeMELICHNUE,
MyTh, YTJIOBasi CKOPOCThb, CHJIa TPEHHS, CHJIA YNPYTOCTH, CHJIAa TSIKECTH, YCKOpPEHHE CBOOOIHOTO
NaJIeHusl, BEC Teja, UMIYJbC Tela, HMIIYJbC CHJIbl, MEXaHHW4eckas padoTa M MOILHOCTb,
MMOTCHIMAJIbHAsA SHEPTHUA TCJia, MOJHATOIO HaJ MNOBCPXHOCTHIO 3€MJIM, NOTCHUHAJIbHAsA SHCPIrUAa
C)KaTOW HPY>KHUHBI, KHHETUYECKasl SHEpPrus, MOJHas MEXaHWYecKas SHeprus, Nepuo]l U yacToTa
KOHG6&HH§I, IJIMHA BOJIHBI, T'POMKOCTb 3BYKAa W BbICOTA TOHA, CKOPOCTb CBCTA, IIOKA3aTCIIb
IPEJIOMIICHUS. CpeJibl); MPH ONMHUCAHUM NPAaBUIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCHOJIb3YEMBIX
BCJINYHH, 00o03HaueHusT u (1050507000331 C];)I/I3I/I‘-ICCKI/IX BCJIMYHUH, HaXOJUTh (1)OpMYJII)I, CBA3BIBAIOIIMC
JAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYT'MMH BEJIWYMHAMHU, CTPOUTh TIpaduKud H3YyYEHHBIX
3aBUCUMOCTEH (PU3MUYECKIX BEINYHH;

—  XapakTepu30BaTh CBOMCTBAa Tell, (U3MUYECKUe SBICHHUS M IPOLECCHl, MCIOJb3Yys 3aKOH
COXpAaHCHUA OSHEPTrHHU, 3aKOH BCCMHPHOI'0 TATOTCHHA, MPUHLOUIT CYHNCPHO3UUOWU CHJI, HNPHUHIMUIL
otHocuTesbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apSI0BOI0 U MacCOBOTO YMCEIl TMPHU SACPHBIX PEAKIIHIX;
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHUChIBaThb €ro MaTeMaTU4ecKoe
BBIPAXKECHUE,

— O00BACHATH (PU3HMYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHUCJIE€ M B KOHTEKCTE CHUTyalUl
MPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTCpa: BbBIABIIATL IMMPUYUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH
00bsICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 H3yYeHHBIX CBOWCTBA (PU3MYECKHX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

— pematk pacy€THBIE 3a7a4M (ONUPAIOIIMECS HA CUCTEMY U3 2— 3 ypaBHEHUIT), HCII0JIb3YS 3aKOHBI
u (GopMynbl, CBs3bIBalOIIMEe (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajdW3a YCIOBHUS 3a7auu
3alUCBIBaTh KPaTKOE YCIOBME, BBIABIATH HENOCTAOLIME WIM H30BITOUHBIE JlaHHBIE, BHIOMPATH
3aKOHBI H q)OpMy.]'II)I, HCO6XOI[I/IMI)IC aJid pCelICHUs, TMPOBOJUTH pacqéTLI U OICHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUYECKON BETMUHHBI;

— pacCiIo3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOXHO PpCHIMTh HOpHU MMOMOLIU (1)I/ISI/I‘~IGCKI/IX METOAO0B,
UCMOJNb3ysd ONHMCAHUE MCCIENOBaHMS, BBIIEIATh IPOBEPSEMOE MPEANOIOKEHUE, OLECHUBATh
MMPpaBHUIBLHOCTL IIOpAJKa IIPOBCACHUA HUCCICAOBAHUA, JCJIIAaTb BbIBOJbI, MWHTCPIIPETUPOBATH
pe3yabTaThl HAOIIOJEHUI U OTIBITOB;

— TMPOBOJUTH ONBITHI MO HAOTIOACHHIO (PU3MYECKUX SBICHUM WM (PU3MYECKHX CBOWMCTB TeI
(u3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHMsI SHEPruH; 3aBUCHUMOCTh Iepuoja
Kose0aHui

NPY>KUHHOTO MasiTHUKa OT MAacchl Tpy3a U >KECTKOCTU NPY>KUHBI, 1 HE3aBUCUMOCTh OT aMILIUTY/IbI
MaJIbIX KOJIeOaHWUi; MPSMOIIMHEHHOE pacpOCTpaHEHUE CBETA, PA3JIOKEHHE OENIoro CBETa B CIIEKTP;
U3y4YE€HUE CBOWCTB M300paX€HUS B IUIOCKOM 3€pKaje M CBOWCTB M300pakeHUs IpeaMeTra B
coOuparomeid  JuH3e; HAOJMIOJEHHE CIUIOMIHBIX M JIMHEHYaTbIX CIEKTPOB  H3JIy4EHUs):
CaMOCTOSITENILHO COOHMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 0O0OpYIOBaHUS; ONHCHIBATH XOJ
OTIbITa U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;



— TPOBOAUTH NPU HEOOXOIUMOCTH CEPHI0 HPSAMBIX H3MEPEHHH, ONpEeessisi CpeaHee 3HadeHHUe
u3MepseMoil BeMMuYMHBI ((HOKYyCHOE paccTosHuE coOMparomeil JIHH3bI); OOOCHOBBIBATH BBIOOP
croco0a U3MepeHUsI/M3MEpUTEIHLHOTO TPHOOpa;

— TMPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIH30BAHUEM IPSMBIX
U3MEpPEHHUH (3aBUCHMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JABIKCHUHM O€3 HadalbHON
CKOpOCTH; TepuoJa KojeOaHWii MaTeMaTH4YeCKOTO MasTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH yTIja
OTpaKEHHUsI CBETa OT yIJla MaJCHWS M YyIJa TPEJOMIICHHS OT YIja IaJeHus): IJIaHUPOBATh
UCCIICIOBAaHNE, CaMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH pE3yJIbTaThl IOIyYEeHHOH
3aBUCHMOCTH (PM3MUYECKHUX BEJIMYMH C YUETOM 33/1aHHOM MOTPEIIHOCTH U3MEPEHUH B BUE TaOIHIl U
rpauKoOB, JeNaTh BEIBOJBI IO PE3YIbTaTaM UCCIIEOBAHUS;

— TIPOBOJAUTH KOCBEHHBIC M3MEPEHHS (U3MUCCKUX BEIUYHH (CPEAHSS CKOPOCTh M yCKOPEHHE Teja
IpU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpPEHHE CBOOOIHOrO TajaeHHs, >XECTKOCTh TMPY>KUHBI,
KO3 (OUIIMEHT TpPEeHHSI CKOJIBKEHHs, MeXaHW4yeckas padoTa M MOIIHOCTb, 4YacTOTa W IEPUOJ
KoJIeOaHUH MaTeMaTUYeCKOro U MPYKMHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMpAroIleil JHH3HI,
pPaaMoaKTHBHBIA (OH): IUIAHWPOBATh HM3MEPEHUs; COOMPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEAys MPEUIOKEHHOW HWHCTPYKIUH, BBIYHCIATH 3HAUYCHUE BEIWYHHBI U
aHAIM3UPOBATH MOJTYYEHHBIC PE3YJIbTATHL;

— co0Ir01aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IpH padoTe ¢ 1abopaTOpPHBIM 000pyI0BaHHEM;

— pa3nuyYaTh OCHOBHBIC NPU3HAKH HM3YYECHHBIX (DU3NYECKUX MOJENICH: MaTepuaibHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYCUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAaHETApHAs MOJEIb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO $SI/1pa;

— XapaKTepH30BaTh MPHUHLUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOPOH HA WX ONMHUCAHUS (B TOM YHCIIE: CIIUJOMETP, JaTYUKH MOJIOKEHUS, PACCTOSIHUS U YCKOPCHUS,
pakeTra, 3X0JIOT, OYKH, EPUCKOT, (poToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, TO3UMETD,
Kamepa BuibcoHa), MCHONB3ys 3HAHHMS O CBOWCTBAaX (U3MUECKUX SIBICHUH M HEOOXOAMMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

— WCIOJIB30BAaTh CXEMbl M CXEMaTHYHbIC PUCYHKH HM3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TPOILECCOB IMPH PEIICHUH Y4eOHO-ITPaKTHYECKUX
3a7a4; ONTHUYECKUE CXEMbI Ui TOCTPOCHMS H300paKCHMH B IUIOCKOM 3€pKajie W coOuparomiei
JIMH3E;

— TPHUBOJUTH HPUMEPBI/HAXOAUTh HH(DOPMAIMI0 O MpUMEpax MPAKTUYECKOTO MCIOIb30BaHUS
(¢bu3nvecKux 3HAaHWN B TIOBCEAHEBHOM XHM3HH Il 0OecredueHus: 0€301MacHOCTH MpH OOpaIIeHHH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 3/10pOBbsi M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

—  OCYWIECTBIATh MOMCK HHpopManuu (QU3MUECKOro cojepkaHus B ceTu VHTepHer,
CaMOCTOSITENTFHO (POpMyITUpPYsT TTOMCKOBBIN 3aIllpoC, HAXOIWTH IyTH ONPEAEICHUS JOCTOBEPHOCTH
MOJIyYeHHOH nH(pOpMaIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN U JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

— WCHOJB30BaTh TIPW BBINOJHEHWH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOTo Co/epIKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; Bi1ageTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, PpeoOpa3oBaHusi MHPOPMAINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3/7aBaTh COOCTBEHHbIE IMUCbMEHHbIE W YCTHBIE COOOLIEHHsS Ha OCHOBE HH(pOpMAIUM U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHHs, IyOIMYHO MPEJCTABIATh Pe3yJIbTaThl
MIPOEKTHOM MJIM UCCIIEAOBATENBCKON AEATENbHOCTH; IPU 3TOM I'PaMOTHO HCIIOJIB30BaTh M3yUYEeHHBIN
MOHATUIHBIN ammapar u3y4aeMoro pasjena (GU3MKH ¥ CONPOBOXK/IATh BEICTYIIJICHHE TIPE3CHTAIHEH C
y4€TOM 0COOCHHOCTEN ay JTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 kaacc (68 1)
TemaTnueckuit [IpenmerHoe OCHOBHBIE BU/JIbI JEATEIBHOCTH YUAIIUXCS
0JI0K, TEMA coJiepyKaHue (Ha ypoBHE y4eOHBIX JICHCTBUI)

Paznen 1. ®usuka u e€ posib B NO3HAHUHU OKPYKAKOIero mupa (6 4)

®dusuka — HayKa
o npupozae (2 u)

®dusuka — HayKa o
npupoje. SBieHus
npupoasl. Pusnueckue
SBJICHUS: MEXAaHUYECKUE,
TEIJIOBBIE,
AIIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE,
3BYKOBbIE

BrusBiienue paznuunii Mexay Gpu3HMYECKUMU U
XUMHUYECKUMHU npeBpatieHus MU (MC — xumus).
PacrniozHaBanue u knaccupukanus Gpusnyeckux
SBJICHUIN: MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUECKHUX,
MarHUTHBIX U CBETOBBIX.

HabGnronenue u onucanue GU3NYECKHUX SIBICHHUH

dusnyeckue
BEJIMYUHBI (2 4)

Du3nyecKue BEIUYUHBI.
N3mepenue pusmueckux
BelnM4nH. Pusndeckue
npubopsl. [lorpemHocTs
A3MEpPEHUM.
MexnyHapoaHas
CUCTEMA EIUHUIL]

OnpezneneHye LEHb! 1eJIEHUS KaIbl U3MEPUTEIHLHOIO
npubopa. 3MepeHne TMHENHBIX pa3MepOB TeN U
IPOMEKYTKOB BPEMEHH € YUETOM MOIPEIIHOCTEH.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
W3mepenue TeMnepaTypsl Ipy MOMOIIH KUIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

BeinonHenne TBOpUYECKUX 3a/1aHUI 110 TOUCKY
CII0COO0B M3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTepUCTUK, HAIIPUMEp, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJIBLIIMX PACCTOSHHM, MaJIbIX IPOMEKYTKOB BPEMEHHU.
OOCy>KJIeHHE MpeIaraéMbIX CrocoO0B

EctectBenHOHay
YHBII METOJ
Mmo3HaHuA (2 9)

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKHU
U3YYaroT MPUPOY.
EcrecTBeHHO-HAY4YHBIN
METOJ TTO3HAHHUS:
HaOII0ECHIE,
MOCTaHOBKA HAy4YHOT'O
BOIIPOCA, BBIJBUKEHNE
TUIIOTE3, IKCIIEPUMEHT
0 TIPOBEPKE TUTIOTES,
00BACHEHHE
HA0JII0TaeMOT0 SIBJIICHUS.
Onucanne Gpu3nIecKux
SIBJICHUM C TTOMOIIBLIO
MoAeen

BriiBrkeHue runores, 00bSICHAIOLMX IPOCThIE
ABJICHUS, HATIPUMED:

— II0YEMY OCTaHaBJIMBACTCS JBUXKYLIEECS 110
TOPU30HTAIBHOM MOBEPXHOCTH TEJO;

— IIOYEMY B JKapKyI0 IIOTOJly B CBETIION OEKIE
MIPOXJIaJAHEHN, UeM B TEMHOM.

[TpenyiosxxeHnne cnocoOOB MPOBEPKU TUIIOTES.
[IpoBenenHue uccie0BaHus MO MPOBEPKE KaKOU-THO0
TUIIOTE3b], HAIPUMED: JAIBHOCTD ITOJIETA IAPUKA,
MYIIEHHOr0 TOPU30HTAJIBHO, TEM 0O0JIbIlE, YEM
OoublIe BbicoTa Imycka. [ToctpoeHue mpocTenmmx
Mojienel pu3ndeckux sBaeHU (B BUJI€ pUCYHKOB WIIN
CX€M), HalpuMep MaJieHue MpeaMeTa; IpsIMOIuHeHHoe
pacnpocTpaHEHHUE CBETa

Pa

3ned 2. [leppoHayajibHble

CBeJICHUSA 0 CTPOCHHUH BelecTsa (S 4)

Crpoenue
BEIIECTBA

(14)

ATOMBI U MOJIEKYJIBI, UX
pasmepsbl. ONBITHI,
JIOKA3bIBAIOLIME
JMCKPETHOE CTPOEHHE
BEILIECTBA

Habnroienue 1 MHTEpIpeTaIus OnbITOB,
CBUJICTEIHCTBYIONIMX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJI C
UCIOJIb30BaHuEM ¢oTorpaduii, MOTydeHHbIX Ha
aTOMHOM cusioBoM Mukpockorne (ACM). Onpenenenue
pa3MepoB MaJIBIX TEJ

JIBrkeHue u

JIBMOKEHHE 4acTHIl

Habtoienue u 00bsicHeHHe OPOYHOBCKOT'O IBM)KEHUS




B3aHlMOJIECICTBUE
YaCTHI[ BEIECTBA

(24)

BemiecTBa. CBs3b
CKOPOCTH JIBUIKEHUS
YaCTHUI] C TEMIIEPATyPOM.
bpoyHOBCKO€E IBUKEHHE.
Hudbdysus.
B3anmMmonelicTBue yacTuil
BEILIECTBA: MMPUTSKEHUE
1 OTTAJIKHBAHHUC

u siBeHust tuddys3un.

[TpoBeneHue 1 0OBICHEHUE OIBITOB M0 HAOIIOACHUIO
TEIUIOBOTO PACHIMPEHHUS T'a30B.

[TpoBeneHmMe 1 0OBICHEHUE OIBITOB IO OOHAPYKEHUIO
CHUJI MOJICKYJISIPHOTO MTPUTSKCHUS ¥ OTTAJIKUBAHHS

ArperaTHble
COCTOSIHUSA
BeulecTna (2 4)

ArperatHbie COCTOSIHUSI
BEILIECTBA: CTPOCHHE
ra3oB, KUAKOCTSH U
TBEPJBIX
(KpUCTAUTMYECKUX ) TEI.
B3anmocBs3p Mexay
CBOMCTBaMH BECIIIECTB B
pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM.
OcobenHoctu
arperaTHbIX COCTOSTHHUI
BOJBI

Onucanue (¢ UCHOIB30BAHUEM IPOCTHIX MOJEIIEH)
OCHOBHBIX PA3JINYUN B CTPOEHUH Ia30B, KUJIKOCTEH U
TBEPBIX Te. OOBsCHEHNE MallOW C)KUMAEMOCTH
KHUJIKOCTEH U TBEPABIX TeJl, OOJIBIION CKUMAEMOCTH
ra3os.

OO0BbsicHeHHEe coxpaHeHUs: (OpPMBbI TBEPABIX TEN U
TEKYYECTH KHJIKOCTH.

[TpoBeneHue ONbITOB, JOKA3BIBAIOIIUX, YTO B TBEPIOM
COCTOSIHUH BOJIbI YaCTHIIBI HAXOASTCS B CPETHEM
Jlanplie Apyr OT Apyra (INIOTHOCTh MEHbIIIE), YEM B
KHUJIKOM.

YcraHoBIIEHHE B3aUMOCBSI3U MEXAY OCOOCHHOCTSIMU
arperaTHBIX COCTOSIHUIN BOJIBI M CYIIECTBOBAHUEM
BOAHBIX opranu3MoB (MC — Ouoinorus, reorpadus)

Pa3ngen 3. /IBu:xenne

U B3auMojeiicTeue TeJa (21 v)

Mexannueckoe
nBKeHue (3 4)

Mexanunyeckoe
nBIKeHne. PaBHoMepHOE
¥ HEPaBHOMEPHOE
nBmxeHue. CKopocTh.
CpenHsist CKOpoCTb IIpH
HEPaBHOMEPHOM
IBWKEeHUH. Pacuér myTu
U BPEMEHHU JBMKEHUS

HccenenoBanue paBHOMEPHOIO IBUKEHHUS U
OIIPELIEIICHUE €r0 IIPU3HAKOB.

Habito1eHue HepaBHOMEPHOTO IBUKEHUS U
OIIPEJEIEHUE €r0 OTIIMYUN OT PABHOMEPHOI'O
JIBUKCHHSL.

Pemenue 3a1a4 Ha ONpeneNeHUe IyTH, CKOPOCTH U
BPEMEHH PAaBHOMEPHOTO JIBUKCHUSI.

AHanu3 rpaduKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BpEMEHU

WNuepuus, macca,
TJIOTHOCTS (4 )

SIBnenne nHepuun.
3aKOH MHEPILMH.
B3anmMmoelicTBue T Kak
IIPUYMHA U3MEHEHUS
CKOPOCTH JIBHKECHHUS TEIL.
Macca xak mepa
WHEPTHOCTH TEJa.
IInoTHOCTE BelecTsa.
CBs13b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYI B
eauHuIe o0bEMa
BEILECTBA

OObsicHEHHE U IPOTHO3UPOBAHKE SIBJICHUH,
00yCIIOBICHHBIX UHEPIMEN, HAIIPUMEP: UTO
MIPOUCXOIUT MPU TOPMOKCHHUH WM PE3KOM MaHEBPE
ABTOMOOWIIS, TOYEMY HEBO3MOXHO MI'HOBEHHO
MIPEKPATUTH JBMKCHUE Ha BEJIOCHITE]IC MIIA CaMOKaTe
U T. I

[TpoBeneHNE U aHAIH3 OIBITOB, JEMOHCTPUPYIOIINX
M3MEHEHHE CKOPOCTH JIBUKEHUS Tella B pe3ysbTare
JIEHCTBUS Ha HETO JPYTHX Tell.

Pemmenwne 3aa4 Ha omnpesieieHne Macchl Tela, ero
00BbEéMa U INIOTHOCTH.

[TpoBeneHMe U aHAIHU3 OIBITOB, AEMOHCTPUPYIOIINX
3aBHCHMOCTH H3MEHEHHS CKOPOCTH TeJIa OT €r0 MacChl
IIpH B3auMOJIeHCTBUY Tel. M3mMepeHne Macchl Tena
pasmuYHBIME criocobamu. OnpeneneHne MmI0THOCTH
TeJa B pe3yJIbTaTe N3MEPEHHUSI €0 MacChl U 00bEMaA




Cura. Bune! cun
(14 4)

Cwita kak
XapaKTEePUCTUKA
B3aUMOJICHCTBUSA TE.
Cwiia ynpyrocTu U 3aK0H
I'yka. U3mepenue cuibl ¢
MOMOIIIbIO TUHAMOMETPA.
SIBneHue TAroTeHus u
cuna tspkect. Cuna
TAYKECTU Ha APYTUX
manerax. Bec Tena.
Hesecomocts. Croxxenue
CHJI, HAMPABJICHHBIX 110
OJHOU MPSIMOH.
PaBHOelicTBYIOIIAsA CHIL.
Cuna tpenus. Tpenue
CKOJIBXKCHUS U TPCHHE
nokosi. TpeHue B
pupoje 1

TEXHUKE

N3ydenue B3auMOJEHCTBUS KaK MPUUUHBI U3MEHEHUS
CKOPOCTH TeJla UK €ro JehopMaIluH.

Onucanue peanbHbIX CUTyallui B3aUMOJEHCTBUS TEI C
MOMOIIIBbIO MOJIeJIEH, B KOTOPBIX BBOJUTCS MOHATHE U
n3o0paxeHue cuibl. M3yuenue cuibl ynpyrocT.
WccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH OT
YAJMHEHUS Pe3UHOBOTO LIHYpa WIN MPYKHUHBI (C
MOCTPOCHUEM TpaduKa).

AHanu3 NpaKTUYECKUX CUTYyaIlHii, B KOTOPBIX
MPOSIBIISIETCS ACUCTBUE CUIIBI YIPYTOCTH (YIPYTOCTh
Msi4a, KPOCCOBOK, BETOK JiepeBa U Jp.).

AHanu3 CUTyaluii, CBSI3aHHBIX C SBJICHUEM TSATOTCHUSI.
OObsicHeHHEe OpOUTAIILHOTO IBUYKEHUS TIIAHET C
MCIIOJIb30BAHUEM SIBJICHHS TSTOTEHUS U 3aKOHA
unepiuu (MC — actporomust). U3mepenue Beca Tena
¢ moMoIbl0 AuHaMoMeTpa. OG0CHOBAHHE 3TOTO
crocoba u3MepeHusl.

AHanM3 1 MOJIEJTUPOBAHKE SIBJICHUSI HEBECOMOCTH.
DKCIepUMEHTAIILHOE MOYYSHHUE TPABHUIIA CII0KESHHUS
CHWJI, HAIIPABJICHHBIX BJOJb OJHON MPSMOM.
Omnpenenenre BEIMYUHBI PAaBHOACUCTBYIONICH CHUII.
N3yuenune cuibl TPEHUS CKOJIBKEHUS U CUIIBI TPEHUS
MIOKOSI.

UccnenoBanune 3aBUCUMOCTU CUJTBI TPEHUS OT CHIIBI
JABJICHUSI U CBOMCTB TPYIIUXCSI TOBEPXHOCTEH.
AHaNM3 MpaKTUYECKUX CUTYaIU, B KOTOPBIX
MPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS, UCTIONB3YIOTCS
CrocoObl €€ YMEHbIIICHUS WM YBEIUYCHHS (KaTaHue
Ha JIBDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOUIIS,
WCIIOJIb30BAaHUE MOIIUITHIKOB, TUTABaHUE BOAHBIX
KUBOTHBIX U Ap.) (MC — OGuomnorus).

Pemenue 3amau ¢ ucnosb3oBanueM Gopmyd AJis
pacuéra CHJIbI TSHKECTH, CUJIbI YIIPYTOCTH, CHIIBI
TPCHHSI

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH M 1a30B (21 1)

JlaBrieHue. JaBnerune. CiocoOb1 AHanu3 1 00BSICHEHNE OMBITOB U MTPAKTUYECKUX
[lepenaua YMEHBIIEHUS U CUTyalui, B KOTOPBIX MPOSIBISETCS CUJla 1aBJICHHUS.
JIaBJICHUS YBEJIMYCHHUS JaBJICHHUS. OO6ocHOBaHHME CMIOCOOOB YMEHBIIICHUS M YBEITUUCHUS
TBEPABIMU JlaBrenue rasa. JaBneHusd. V3yueHne 3aBUCMMOCTH JaBJICHUS Ta3a OT
TeJIaMH, 3aBUCHUMOCTH JaBJieHUsT | 00bEéMa u TeMriepaTypshl. M3ydenue ocobeHHOCTEM
KUIKOCTAMHU U ra3a ot o0béma u nepeaayvn JaBiaeHusl TBEPABIMU TeJIaMHU, KUIKOCTIMU
razamu (34) temriepatypsl. [lepenaya | u razamu. OG0CHOBaHUE PE3YJIHTATOB OMBITOB

JIaBJIEHUS TBEPIBIMU O0COOCHHOCTSIMU CTPOCHHS BEIIECTBA B TBEPIOM,

TeJaMU, )KUJIKOCTSIMU U | JKUJKOM U Ta3000pa3HOM COCTOSTHHSIX.

razamu. 3akoH [lackansg. | DKcrnepuMeHTaIbHOE 10Ka3aTeIbCTBO 3aKOHA

[TaeBMaTHUeckue ITackamns.

MaIllUHbBI Peenue 3aiau Ha pacuér gaBiaeHuUsi TBEPAOTO Tea
JlaBnenue 3aBucuMoOCTh AaBieHus | MccnenoBaHue 3aBUCUMOCTH JIABJICHUS KUJKOCTH OT

KHUIKOCTH (5

KUIKOCTH OT FJ'IY6I/IHI)I

FJIY6I/IHI)I MOTrPYy>XCHUA U IJIOTHOCTH ) KUIAKOCTH.




MOTPY>KEHUSL.
I'mppocraruyeckuit
napajiokc.
CooOmarornuecs
COCYJIbL.
I'mppaBnuueckue
MEXaHU3MBI

Hab6nronenue u o0bsICHEHHE THAPOCTATUYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackars.

H3y4eHne cooOIarmuxcsi COCY/I0B.

Pemenwne 3a1a4 Ha pacuéT AaBICHUS )KUIKOCTH.
OObBsSICHEHHE TTPUHIINIIA JCHCTBUS THAPABIMYCCKOTO
npecca. AHaIIU3 U 00BSICHEHUE TPAKTHUECKUX
CUTYaIUH, TEMOHCTPUPYIOMIUX MPOSIBIICHUE JTaBJICHUS
JKUJKOCTHU U 3akoHa [lackaiis, HampuMep MpoIeCCOB B
OpraHu3Me Mpu Ti1y0oKoBo1HOM HbIpstHuH (MC —
OHOJIOTHST)

ATtMochepHoe
naBieHue(6 u)

Atmocdepa 3emin u
aTMocgepHOoe JaBICHHE.
[Tpuunnb
CYLIECTBOBAHHUS
BO3/YIIHOHM 000JI0UKH
3emun. OnbIT
Toppuuennu. 3mepenne
aTMochepHOro
JaBJICHUS. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHUS
OT BBICOTHI HaJ yPOBHEM
mopsi. [Ipubopsr aiist
U3MEPCHUS
aTMoc(hepHOro MaBJICHHUS

DKcrnepuMeHTalIbHOE OOHapyKeHne aTMochepHOoro
JaBJICHUS. AHAIH3 U OOBSICHEHUE OIBITOB U
MPAKTUYECKUX CUTYalUi, CBSI3aHHBIX C JCHCTBUEM
atMochepHoro nasieaus. OObsICHEHHE
cyliecTBOBaHMs atMocdepbl Ha 3emMiie U HEKOTOPBIX
TUTAHEeTaX WU €€ OTCYTCTBUS Ha IPYTUX IUIAHETAX U
Jlyne (MC — reorpadusi, acTpOHOMHUS).
OO0BsicHeHHE U3MEHEHUS TFIOTHOCTH aTMOC(EpHI ¢
BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOT0 AaBICHUS OT
BBICOTHI.

Pemenue 3ana4 Ha pacuér atMochepHOro JaBIeHHUS.
W3ydenue yctpoiicTBa GapomMeTpa-aHeponIa

JlericTtBue

XKUJKOCTH U Tasza
Ha IOTPYyKEHHOE
B HuX Teno (7 u)

[elicTBUE KUIKOCTU U
ra3a Ha IOTPY>XEHHOE B
HUX TEJIO.
Brrrankusaromas
(apxumenoBa) cuia.
3akoH Apxumena.
IImaBanue Tem.
BosznyxonnaBanue

DKcrepuMeHTalIbHOE OOHAPYKEHUE IeHCTBUS
JKUJIKOCTH Y ra3a Ha NOrpyKEHHOE B HUX TEJIO.
Ornpenenenre BbITAJKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH
Ha TEJI0, IOTPYKEHHOE B JKUIKOCTb.

[TpoBenenue u 06CykI€HUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh BBITATKUBAOIICH
CUJIBI, IEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00BEMA
MOTPY>KEHHOM B KUIKOCTh YACTH TEJIA U OT INIOTHOCTH
JKHUJIKOCTH.

HccenenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT
00BEMa MorpyXKEHHOM B KUIKOCTh YACTH Tea.
Pemenue 3aa4 Ha MprUMeHEHNE 3aKOHAa ApXuMezaa u
YCJIOBUS IUIABAHUS TEL.

KoncTpynpoBanue apeoMerpa uin KOHCTPYHUPOBAHUE
JIOAKU U OTIpeJIeJIEHHE €€ IPy30I0IbEMHOCTH

Pa3znea 5. Padora n

MOITHOCTB. JHeprus (12 4)

Pabora n
MOIIIHOCTH (3 )

Mexanuyeckas padora.
MoIHOCTh

DKCIepUMEHTAIBLHOE OTPEICIICHNE MEXaHUYECKON
paboThI CUITBI TSDKECTH TIPU MAJCHUH Tea U CUIIBI
TPEHHS TP PABHOMEPHOM MEPEMENIEHUH TEJIA 110
TOPU30HTAIBHOW MOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMOM MPHU MOTBEME 110
nectHULE. Penienne 3a1a4 Ha pacyET MEXaHUYECKOM
paboOTHI M MOIITHOCTH

IIpoctslie
MeXaHU3MBI (5 1)

[IpocTbie MEXaHU3MBI:
peIuar, 0J0K, HaKJIOHHAs

INJIOCKOCTB. HpaBI/IHO

OHpeIICJ'ICHI/IC BBIMI'PbBIIIA B CUJIC ITPOCTHIX
MCXaHMU3MOB Ha MPUMEPE pblyara, moABMXKXHOTO U
HCIIOJABMKHOT'O 6J'IOKOB, HAKJIOHHOM INIOCKOCTH.




paBHOBECHS pbIYara.
IIpumeneHue npasumna
paBHOBECHS pplUara K
0J10Ky. «30510TOC
IIPABUIIO» MEXAHUKHU.
KIII mpocTsIx
MexaHu3MoB. IIpocTeie
MEXaHU3MBI B OBITY U
TeXHMKE. Ppryaru B Teine
4eJI0BEKa

HccnenoBanue yciioBusi paBHOBECHUS pblyara.
OOHapyKeHne CBONCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCIOCOOICHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK)KE B KUBBIX
oprannzmax (MC — Ouosorus). DKCepuMeHTaIbHOE
JI0Ka3aTeIbCTBO PABEHCTBA PA0OT MPU MPUMEHEHU T
MPOCTHIX MEXAHU3MOB.

Onpenenenne KII/I HakIOHHOM MJIOCKOCTH.

Pemenue 3a1a4 Ha MpyUMEHEHUE MTPaBHUIia PABHOBECHUS
ppraara 1 Ha pacyér KII1J]

Mexanuueckas
sHeprus (4 1)

Kunernueckas n
MOTEHIUATbHAS SHEPTHUS.
[IpeBparnieHue oTHOTO
BHJIa MEXaHUYCCKOM
SHEPruHU B APYroul. 3aKkoH
COXpaHEHUs U
W3MEHEHUS SHEPTUH B
MEXaHUKE

OKCIEpUMEHTAIBHOE ONPENETICHUE N3MEHEHHUS
KMHETUYECKOU Y ITIOTEHLUAJIBbHOM SHEPIUU Tena Ipu
€ro CKaTbIBAHUHU 10 HAKJIOHHOM ITUIOCKOCTH.
@opMyIMpPOBaHHE HA OCHOBE UCCIICIOBAHUS 3aKOHA
COXPAaHEHHS MEXaHUYECKON SHEPTUH.

OO0cysx1eHne rpaHul] MPUMEHUMOCTH 3aKOHA
COXPAHEHHUs YHEPTUH.

Pemenne 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
COXPAaHEHHUs SHEPTUU

Pe3zepBHoe Bpems (3 1)

8 kaacc
Tematuueckuit [TpeamerHoe OCHOBHBIE BU/IbI ICATEIBHOCTH YYAILIUXCS
0JI0K, TEMa coJiepKaHue (Ha ypoBHE y4eOHBIX JEHCTBHII)
Pa3znea 6. TensioBbie siBiaeHus (28 4)
Crpoenue OcCHOBHBIE TIOJIOKEHUS Habnroienue u uHTEpIpeTanus ornbIToB,
CBOHCTBa MOJIEKYJISIPHO- CBU/IETEJIbCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM

Bemecta (7 )

KMHETUYECKOU TEOPUH
CTPOEHHUSI BEIECTBA.
Macca u pazmepsl
aTOMOB M MOJIEKYI.
ONLITHI,
MOATBEPKIAIOLINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
Mopenu TBEpIOTO,
YKUJIKOTO U
ra3oo0pa3Horo
COCTOSIHMH BELIECTBA.
Kpucrannnueckue u
aMmopdHBIC TBEP/IBIC
Tena.

OOBsicHEeHHE CBOWCTB
ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE
MOJI0KEHU N
MOJIEKYJISIPHO-
KHHETHYECKOU TEOpHH.

CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
pa3IM4YHBIX BEUIECTB B BOJE.

Pemenue 3a1a4 1o OlleHUBAaHUIO KOJIMYECTBA aTOMOB
WA MOJIEKYJ B €JMHULIE 00bEMA BEleCTBA.

AHanu3 TeKcTa IPeBHUX aTOMHUCTOB (HaIpumep,
¢dparmenTa nosmsl Jlykperus «O npupose Bemei») ¢
U3JI0’KEHHUEM 00O0CHOBAaHUM aTOMHOM rUIOTE3bl
(cMpIcOBOE uTeHue). OrieHKa yoequTeIbHOCTH ITUX
000CHOBAaHHUH.

OO0BsicHeHHe OPOYHOBCKOTO JIBUXKEHUS, SIBICHUS
mubdy3nn U pa3nuuuii MeX1y HUIMH Ha OCHOBE
MIOJIO’KEHUI MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU
CTPOEHHS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX PA3IMUYUN B CTPOEHUH ra30B,
KHUJIKOCTEN M TBEPABIX TEJ C UCIOJIb30BAHUEM
MI0JIO)KEHUIH MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
CTPOEHHS BEIIECTBA.

ITpoBeneHNE ONBITOB IO BBHIPALIUBAHUIO KPUCTAIIJIOB
ITIOBAPEHHOM COJIM WK caxapa.

[TpoBenenue u 00BSICHEHUE OMBITOB,
JEMOHCTPUPYIOUINX KalUJUIAPHBIE SBICHUS U SIBICHUE
CMauMBaHHUI.




CmaunBaHue 1
KaHI/IJIJISIpHLIe SABJICHHUA.
TennoBoe pacmmpeHue u
cKarue

OO0BsicHEeHHE PO KAMMIIISIPHBIX SBICHUM TS
NOCTYIUIEHUS BOABI B Opranusm pacteHuit (MC —
ouosorus).

Habmoienue, mpoBeieHne U OOBSICHEHHE OTIBITOB 110
HaOJII0/ICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPIBIX TEI.

OObsicHeHHe coxpaHeHus 00bEMa TBEPBIX Tell,
TEKYy4€eCTHU KHUJIKOCTH (B TOM UHUCIIE, PA3HULIBI B
TEKy4eCTH I Pa3HbIX )KUJIKOCTEH), JaBJIEHUS Tra3a.
IIpoBeneHNE ONBITOB, IEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT ero 00béMa u
HarpeBaHus WIN OXJIAXKJICHUS, U UX 00bsSCHEHNE Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOI'O yYeHHs. AHAIIN3
IIPAKTUYECKUX CUTyaluH, CBA3aHHBIX CO CBOMCTBAMU
ra3oB, )KMJAKOCTEN U TBEPIBIX TEJ

TemoBeie
MPOLECCH

1)

@1

Temneparypa. CBs3b
TEMIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO
JIBUKCHHS YACTHII.
BryTpeHHss 3HEprus.
CnocoObl U3MEHEHHUS
BHYTPEHHEHN YHEPIUU:
Teruionepenaya u
coBepIleHHE PadOTHI.
Bune! teronepenaun:
TEIIONPOBOAHOCTD,
KOHBEKIIUA,
U3ITy4EHUeE.
KonnuecTBo TEmiaoThI.
VY nenbHas TEMIO0EMKOCTh
BelecTBa. TemmoooMeH
U TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
OanaHca.

IInmaBnenue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX
BEIIECTB. Y AelIbHas
TEIJIOTA IJIABJICHUS.
[Tapoo6pa3zoBanue u
KOH/JICHCALUS.
Hcnapenune. Kunenue.
VnenpHas Teniaora
napooOpa3oBaHusl.
3aBUCHUMOCTh
TEeMITepaTypbl KUTICHHS
0T aTMOC(EepHOTO
JaByieHus. BiiaxxHOCTh
BO3/yXa.

OHeprus TOILINBA.

O06ocHOBaHUE MPaBUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3IuYHbIX CIIOCOOOB U3MEPEHUS U IIIKAaJ
TEMIIEPATYPHI.

Habnronenue u 00bsICHEHHE ONBITOB,
JIEMOHCTPHUPYIONINX U3MEHEHUE BHYTPECHHEH dSHEPTUU
TeNa B pe3yJibTaTe TeIionepeaayu 1 paboThl BHEITHUX
CHIL.

Habmtoienue 1 00bsICHEHHE OTIBITOB, 00CYXKIEHUE
MPAKTUYECKUX CUTYAIUH, TEMOHCTPUPYIONTIX
pa3iMyYHbIe BUJIbI TEIJIONEpe1ayn: TeIIONPOBOIHOCTb,
KOHBEKIIHMIO, H3JTy4eHue. VccnenoBanne iBICHUS
Ter1000MeHa IPpU CMEIIMBAHUH XOJIOIHOM U ropsiuen
BOJIBI.

Habmtoienue ycTaHOBIIGHUS TEMJIOBOTO PABHOBECHS
MEXIy ropssiued U XOJ0IHON BOJOM.

Omnpenenenue (M3MepeHNE) KOTMUECTBA TETUIOTHI,
MOJTy9€HHOTO BOJION MPH TEIFIOOOMEHE C HarpeThIM
METATTMYECKUM LUTUHAPOM.

Ornpenenenne (U3MEPEHHUE) YACIBHOM TETNTIOEMKOCTH
BelecTBa. Perenne 3a1a4, CBSI3aHHBIX C
BBIYHCIICHHEM KOJMYECTBA TETUIOTHI ¥ TeTNIOEMKOCTH
IPU TETII00OMEHE.

AHaIM3 CUTyaIui MPaKTHYECKOTO HCIIOTb30BAHHMS
TEIUJIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB,
HanpHUMep, B LIETAX SHEProcOepeKeHUs:
TETUIOU30JISIIHS, SHEProcOeperaroniie KphIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmroienue siBieHMii nciapeHus U KOHICHCAIUH.
HccenoBanue mporecca UCapeHus pa3InIHbIX
x)uakocted. OObsCHEHUE SIBICHUN NCTIAPEHUS U
KOHJICHCAIIMY Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
YVUCHUS.

HaGmronenue u o0bsICHEHHE MpoIiecca KUTICHUsI, B TOM
YHCIie 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHS OT
nasieHust. Onpenenenue (M3MepeHre) OTHOCUTENbHOM




VYnenpHas TemioTa
cropanus. [IpuHIune:
PabOTHI TETIOBBIX
npurareneit. KIT/]
TEIJI0OBOIO ABUTATEI.
TennoBkle ABUTATEIIH U
3alIuTa OKpYKarolei
cpenbl. 3aKOH
COXpAaHEHUS U
MIpEBpAIlCHHS YPHEPTUU B
MEXaHUYECKHX U
TEIJIOBBIX MPOIIeccax

BJIAKHOCTH Bo3ayxa. HabmoneHue mporiecca
IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED,
JbJa.

CpaBHEHHE MPOLIECCOB TUIABJICHUS KPUCTATITNIECKUX
TEJ ¥ pa3MsATYEHHUsI IPH HAarpeBaHUU aMOP(HBIX TeJ.
Ornpenenenne (MU3MEPEHNE) YACIBHON TEIJIOTHI
ruiaBieHus Jibsia. OObSICHEHHE SIBJICHUHN TUIABJICHUS H
KPHUCTAJTU3AI[MA HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yYeHUSI.

Pemenue 3aa4, CBI3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIUIOTHI B MPOIIECCcax TeIIonepeaadn
NPY TUIABJICHUU M KPUCTAJUIN3ALUH, UCTIAPEHUH U
KOHJICHCAIINH.

AHaIN3 CUTYalMi IPAKTUYECKOTO IPUMEHEHUS
SIBIICHHUI TUTABJICHUSI U KPUCTAJUIM3AIIAHN, HAIIPUMED,
MOJTyYeHHE CBEPXUYUCTHIX MaTePHaJIOB, COJIEeBas
rpelika u Jip.

Ananu3 paboThl ¥ 00bSICHEHUE MTPUHIUTIA JEHCTBUS
TEIUIOBOTO JIBUTATEJIS.

Brrunciienue KoJamuecTBa TeTIOThI, BBIIEISIOMETOCS
NIPU CTOPaHUH PA3JIMYHBIX BUIOB TorumBa, u KI1/]
nsuratens. O0CyX)IeHUE IKOJIOTHIECKUX
MOCJICICTBHIA UCTIOJIb30BaHUS JIBUTATEIICH
BHYTPEHHETO CTOPAHMsI, TETIOBBIX U
rujipodsekTpocTanuii (MC — 3KOIIOTHS, XUMUS)

Pasnea 7. Duekrpuyeck

He ¥ MarHuTHbIE siBJeHus (37 4)

Onextpuueckue | Dnektpusanus Ten. J[pa | HabmioneHnue u mpoBeeHNEe OMBITOB IO 3IEKTPU3AIUN
3apsbl. pojaa SNEKTPUUECKUX TEJ TIPU COMTPUKOCHOBEHUHU U UHAYKIUEH.
3apsKeHHbIE 3apsJI0B. Habmronienue u 00bsicHeHHE B3aUMOICHCTBUS
Tena u ux BzaumoneiictBue O/THOUMEHHO U PA3HOMMEHHO 3aPsHKEHHBIX TEI.
B3aMMOJICICTBHE | 3apsDKEHHBIX Tell. 3akoH | OObsICHEHHE MPHUHIIUIA ASHCTBUSI SJIEKTPOCKOTA.
(7 9) Kynona. Dnexrpudeckoe | OObsicHEHUE SBJICHUM SJICKTPU3ALMH TTPU
nosie. [IpuHuun CONPUKOCHOBEHUU TEJI U MHIYKLIUEH C
CyNEpIIO3UITIT WCIIOJIb30BAHUEM 3HAHUN O HOCUTENSIX dIEKTPUUECKUX
ANEKTPUUECKUX TOJIEH. 3apsJI0B B BEILIECTBE.
Hocurenn Pacnio3naBanue 1 00bsCHEHNE SBJICHUN 31EKTpU3aLUU
ANEKTPUYECKHUX 3apSA0B. | B IOBCEJHEBHON XKU3HH.
DIeMeHTapHBII HabGnronenue u 0o0bsCHEHNE OTBITOB,
ANEKTPUYECKUH 3apsil. WJUTFOCTPUPYIOLIMX 3aKOH COXPAHEHUS
Crtpoenue aToma. ANEKTPUYECKOTO 3apsa.
[IpoBoHUKYN U HabmtoieHue onbITOB 10 MOAETUPOBAHUIO CUIIOBBIX
TUDJICKTPUKU. 3aKOH JUHUN SJIEKTPUIECKOTO TOJIS.
COXpaHEHUs HccnenoBanue neMCTBUS AIEKTPUUYECKOTO TOJIS HA
AJIEKTPUIECKOTO MIPOBOJTHUKH M TUDJIEKTPUKH
3apsijia
ITocTosHHBIH DIIEKTPUYECKUH TOK. HaGnronenune pa3auvHbIX BUIOB ICUCTBUS
ANEKTPUYECKUI VYcnoBust AIIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITHX BUIOB
TOK (20 ) CYIIIECTBOBAHMUS JICUCTBUS B TOBCETHEBHOM KU3HHU.

AIEKTPUYECKOTO TOKA.
M cToYHUKHN TOCTOSIHHOTO

C60p1<a " UCIIBITAHHUC BHCKTpH‘{eCKOﬁ Ja(S004
IIOCTOSHHOI'O TOKaA.




ToKa. [leicTBus
AIEKTPUUECKOTO TOKA
(TeraoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKU TOK B
KUJKOCTSX U rasax.
DneKTpuyecKas Lelb.
Cuina Toka.
DJIEKTPUYECKOE
HaTpsOKEHUE.
ConpoTuBieHue
IIPOBOJIHUKA. Y I€JIbHOE
COTPOTHBIICHUE
BelecTra. 3akoH OMa
JUISL y4acTKa LEeMu.
[TocnenoBarenbHOE 1
napauieNibHOe
COCIMHCHHUE
MIPOBOIHHUKOB.

Pabota u momHoOCTh
AIEKTPUYECKOTO TOKA.
3akon J[xoyns-Jlenna.
DNEKTPONPOBOJIKA U
noTpeduTenn
AIEKTPUUYECKON SHEPTUU
B ObITy. KOpoTkoe
3aMbIKaHUE

W3mepeHue cuibl TOKa aMIepMeTpoM.

N3mepenue 3eKTpuYecKoro HarpsKeHus
BOoJIbTMETpOM. [IpoBeaieHre u 00bsICHEHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTb 3JIEKTPUUYECKOTO
COIPOTUBIICHUS IPOBOJHUKA OT €r0 JITMHBI, IIOIMAAH
MONEPEUHOro ceueHus: u matepuana. Mccnenopanue
3aBHCHUMOCTH CHUJIBI TOKA, POTEKAIOIIETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HAIPSDKEHUS Ha PEe3UCTOpE.

[IpoBepka mpaBuiIa CIOXKEHUS HAPSHKECHUH MpU
MOCJIE0BATEIHLHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia 1715l CUJIbI TOKA MPU NapaJLICTIbHOM
COETMHEHUU PE3UCTOPOB.

AHanu3 CUTyaluii Mociae10BaTeIbHOTO U
NapajuIeIbHOTO COEAMHEHUSI IPOBOTHUKOB B
JIOMAIITHUX SJIECKTPUUCCKUX CETSIX.

Pemenue 3anay ¢ ucnonp3oBanueM 3akoHa Oma u
dbopmyn pacuéra MMEKTPUIECKOTO COMPOTUBIICHUS TTPU
MOCIIe0BATEIHLHOM U TapajlieIbHOM COeIMHEHUU
MIPOBOJIHUKOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO YePe3 PE3UCTOP.

Omnpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA,
BBIJICTISIEMOM HAa PE3UCTOPE.

HccnenoBaHue 3aBUCIMOCTH CHIIBI TOKA Yepe3
JAMIIOYKY OT HANpsKEHUS Ha HE.

Onpenenenne KII/] narpesarensi.

UccnenoBanue npeodpa3zoBaHus SHEPTUH NIPU
noabEME rpy3a dICKTPOABUTATEIIEM.

OOBsicHeHHEe YCTPONUCTBA U MIPUHITUTIA JCHCTBUS
JIOMAIITHUX 3JIEKTPOHATrpeBaTeNbHBIX TPHOOPOB.
OO0BsicHeHHE TPUYNH KOPOTKOTO 3aMbIKaHUSI U
MPUHIUIIA AEHCTBUS MJIABKUX MPEIOXPAHUTENEH.
Pemenue 3amau ¢ ucnoyib30BaHUEM 3aKOHA J[3KOYIIsI—
Jlenma. Habmroienne BOSHUKHOBEHUS SJIEKTPHUECKOTO
TOKA B JKUJIKOCTU

MaruuTtHsle
aBiieHus (6 1)

[TocTosIHHBIC MarHUTHI.
Bzaumoneiicteue
MMOCTOSIHHBIX MarHuTOB.
MarsuTHOE II0JIE.
MarauTtHoe none 3eMiu
1 €T0 3HAaYCHUE I
’ku3HH Ha 3emire. OMbIT
Opcrena. MarautHoe
TIOJIE DJIEKTPUYECKOTO
Toka. [I[pumeHenne
AJIEKTPOMATHUTOB B
TEXHUKE.

JleicTBMEe MarHUTHOTO
T10JIs1 Ha MPOBOJIHUK C

HccnenoBaHre MarHUTHOTO B3aMMOZEHCTBHS
MOCTOSTHHBIX MarHuTOB.

W3y4eHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB
IpU UX O0BbETMHEHUH U Pa3/IeJICHUN.

ITpoBeneHne ONBITOB IO BU3YyaIU3alluH OIS
MIOCTOSTHHBIX MarHuTOB.

N3y4eHue sBI€HUS] HAMarHU4MBaHMsl BEILIECTBA.
Uccnenoanue neicTBus 3IEKTPUIECKOTO TOKA Ha
MarHMTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOIINUX
3aBHCHUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKH C
TOKOM M MarHUTa OT CUJIbl U HAaIpaBJICHUS TOKA B
KaTyIlKe.

AHaM3 CUTyalMi MNPAKTHYECKOr0 NPUMEHEHUS




TOKOM. AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
DIEeKTPOABUTATEIb YCTPOKCTBAX, IPOMBIIIUICHHOCTH, MEJUIIUHE).
MOCTOSTHHOTO TOKa. W3ydeHnue neiicTBUS MArHUTHOTO MOJISI HA IPOBOJIHUK
Hcnons3oBanue C TOKOM. M3ydeHue nelcTBUs JIEKTPOABUTaATEN.
3JIEKTPOJIBUTaTENCH B Nsmepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.
TEXHUYECKUX Pacno3naBanue u aHanu3 pa3aMvyHbIX TPUMEHEHUI
YCTpOICTBaxX U Ha AIIEKTpOABHUTraTeNel (TpaHCIOPT, OBITOBBIE YCTPOICTBA
TPaHCIIOPTE u ap.)

OnektpomarHuTH | OnbiTel @apazes. OnbIThI o HCCIIEIOBAHUIO SIBJICHUSI

as uuaykuus (4 | SABnenue AJIEKTPOMArHUTHOM WHTyKIHHU: Hccae0BaHue

q) 3IEKTPOMArHUTHOM M3MEHEHUI 3HAUEHUs U HAIIPaBJICHUS UHIYKIIMOHHOTO

uHaykuuu. [Ipasuio
Jlenna.
DIIEKTPOreHeparTop.
CrniocoObI noy4eHus

ANEKTPUYECKOU JHEPIUH.

DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX
UCTOYHHUKAX DHEPIHH

TOKa

Pe3epBHoe Bpems (3 1)

9 kJ1acc
Tematuueckuit [TpeamerHoe OCHOBHBIE BU/IbI ICATEIBHOCTH YYAILIUXCS
0JI0K, TEMa coJiepKaHue (Ha ypoBHE y4eOHBIX JEHCTBHII)
Paznen 8. Mexannueckue sijaenus (40 4)
Mexanundeckoe Mexanunyeckoe AHamu3 W OOCYXIEHHE pa3IU4HbIX [PUMEPOB
JBYDKEHUE U JIBIDKEHUE. MEXaHUYECKOTO JIBHXKEHHUSI.
CIOCOOBI €ro MarepuanbHas TOYKa. OOcyxneHue  TpaHUI]  NPUMEHUMOCTH  MOJEIH

ormucanus (10 1)

Cucrema orcuéra.
OTHOCUTETHHOCTD
MEXaHUYECKOTO
JIBIDKCHMSL.
PaBHOMepHOE
MIPSMOJIMHENHOE
JIBUJKEHHUE.
HepaBHomepHOE
IPAMOJIMHENHOE
nBwkeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh
Tesa npu
HEpPaBHOMEPHOM
JIBIOKEHUHU. Y CKOPEHUE.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE
neuxeHne. CBoOOIHOE
naneane. OnbpITE
lNanunes. PaBHomepHOE
JIBIDKCHHE TI0
okpyskHocTH. [lepron u

«MaTepualbHas TOUKay.
Onucanne MEXaHWYECKOTO JBIKCHHS Pa3IMIHBIMH
cnoco0amu (ypaBHEHHUe, Tabnuna, rpaduk).

AHanM3  JKUM3HEHHBIX  CUTyallMi, B  KOTOpBIX
MPOSIBISAETCS ~ OTHOCUTEIBHOCTH  MEXaHUYECKOIO
JIBUKCHHSL.

HaOnroneHne  MeXaHMYECKOro  JIBIDKEHUS — Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHuE MyTel U TPAeKTOPUN ABMXKEHUS OJHOTO U
TOTO € TeJIa OTHOCUTENILHO PA3HBIX TEJl OTCUETA.

AHamm3 Tekcta [ammumes 00 OTHOCHTEIBHOCTH
JBUXCHUS, BBITIOJTHCHUC SaI[aHI/Iﬁ 10 TCKCTY
(cMmbicioBoe  uyteHue).  OmpeneneHue — cpenHei

CKOPOCTH CKOJIBKEHUSI OpyCKa MU JBVKCHHS IIapHKa
10 HAKJIOHHOM IIOCKOCTH.

AHamu3 w OOCYXKIEHHE CMOCOOO0B MPUOTMKEHHOTO
oTpesieNieHUsI MTHOBEHHOM CKOPOCTH.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKCHUS
(mapuka B OKUAKOCTH, MOJAEITH DJICKTPUUECKOTO
apromobminss u  T. u.). Omnpenenenue myTH,
NPOUJEHHOTO 3a JAHHBIM MPOMEXYTOK BPEMEHH, U




4acToTa OOpaIeHuUs.
JIunelinas u yriosas
CKOPOCTH.
IleHTpOCTpEMHUTEIIBHOE
YCKOpEHHE

CKOpPOCTH Tella MO TpapuKy 3aBUCHUMOCTH IIyTH
PaBHOMEPHOTO JIBUKEHUSI OT BPEMEHH.

OO6cyxneHre BO3MOXHBIX MPUHIUIOB  JEHCTBUS
puOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUOMETPOB).
Boruncnenue myTu U CKOPOCTH MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KCHHH TeJa.

OnpeneneHue MPOMAEHHOTO MYyTH M yCKOPEHUS
JBUKCHHS Teja Mo TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO NMPSMOJIMHEHHOT0 JABMKCHUS Tella
OT BPEMEHH.

Omnpenenenne yCKOpeHHsl Tesla PU paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

W3mepenue nepuoja U 4acTOThl OOpaleHHs Teja Io
OKpykHOCTU. OrpezielieHne CKOPOCTH PAaBHOMEPHOIO
JBUKEHHS TeJIa 10 OKPYKHOCTH.

Pemenue 3amauy Ha omnpenencHUE KUHEMATHUYECKUX
XapaKTePUCTUK MEXaHUYECKOTO JIBMXKEHUS PA3IUYHBIX
BUJOB. Pacno3HaBanue W TpuOMIKEHHOE OINMMCaHUE
pa3IMYHBIX BHJIOB MEXAHHYECKOTO JBUKCHHS B
npupoje W TexHUKe (Ha mpuMepax CBOOOIHO
MaJaroIIuX TeJ, ABMKCHUS )KUBOTHBIX, HEOECHBIX TEll,
TPAHCIIOPTHBIX CPEJCTB U AP.)

B3aumonelictBue
ten (20 u)

[TepBsriii 3akoH HproTOHA.
Bropoi1 3akon HeroTona.
Tperuit 3akoH HproToHa.
IIpuHuun cynepno3unun
CUII.

Cwita ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHMSI CKOJIbKEHHUS,
CHUJIa TPEHHUS MTOKOS,
JpYTUE BUJBI TPEHUS.
Cuna TsKecTH U 3aKOH
BCEMUPHOI'O TATOTEHHUS.
YckopeHue cB0OOOIHOTO
najeHus. JIBrxeHnue
1a"eT BoKkpyr CouHua.
IlepBasg kocMHuueckas
ckopoctb. HeBecomocTh
U TIEPErpy3KH.
PaBHOBecue
MaTepUATbHON TOYKHU.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPIOTO TEJNA C
3aKpEIUIEHHON OChIO
BpalleHus. MoMeHT
cuibl. LleHTp TsKecTH

Habmionenue u o0OCyXJIEeHHE OIBITOB C JBHKEHHUEM
Tela TPU YMEHBIICHUM BIMSHHUS JPYTHX Ted,
MPEMSITCTBYIOLIUX JBUKECHHIO.

AHanu3 Tekcta lanuies ¢ OnMcaHuEM MBICIEHHOIO
HKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITIOJIHEHUE 3a/1aHUH 110 TEKCTY (CMBICIIOBOE YTEHHUE).
OO6cyxaeHne BO3MOXXKHOCTH  BBIIIOJIHEHUSI 3aKOHA
MHEPLNHU B Pa3IMUHBIX CUCTEMAaxX OTCUETA.
HaGnronenue u o0Cyk1eHne MEXaHUYECKHUX SIBICHUM,
IIPOUCXOAAIIMX B cucTteMe oTcuéra «Temexka» npu eé
paBHOMEPHOM u YCKOPEHHOM JBUKEHUH
OTHOCHUTEJIbHO KaOMHeTa (QU3HKH.

JleiicTBHS ¢ BEKTOpaMU CHJI: BBIIIOJIHEHUE 3a/laHUH 110
CJIOKEHHIO Y BBIYMTAHUIO BEKTOPOB.

HaGnronenue u/um IIPOBEJICHUE OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHHS Tella OT
MIPUJIOKEHHON K HEMY CHJIBI U MAcChl Tefa.

AHanmu3 U OOBSICHEHHE SBIEHUW C MCIOJIb30BAHHEM
BTOpOTo 3akoHa HproToHa.

Pemenne 3amad ¢ KCIOJIB30BAHMEM BTOPOTO 3aKOHA
HproToHa 1 paBuiia CIOXKEHUs CUJL.

Ornpenenenne )KECTKOCTH MPYKUHBI.

AHanu3 cuTyaruii, B KOTOPbIX HaOIIOAIOTCS yIpyTHe
nedopmarui, U UX OOBSICHEHHE C HCIOJIb30BAHHEM
3akoHa ['yka. PemeHume 3amad Cc HMCHOIb30BaHUEM
3akoHa ['yka.
Uccnenosanue
CKOJIBKEHUSL  OT

3aBUCHUMOCTH CHJIBI
CHJIBI  HOPMAJBHOI'O

TpeHus
JABJICHMSL.




OO0cyxieHre pe3yIbTaToOB UCCIICIOBAHMS.
Onpenenenne KodhUIMEHTA TPEHUSI CKOJBKCHHSL.
W3mepenune cuitbl TPEHHS TTOKOSL.

Pemenne 3amad ¢ ucnosib3oBaHHEM (OPMYJIbI LIS
CHJIBI TPCHUS CKOJIbKCHHUSL.

Anammz ABHUXKCHHUSA TEJI TOJIBKO ITOJ HeﬁCTBHeM CHUJIbI
TSHKECTH — CBOOOIHOTO TMaICHHS.

OObsiCHEHHE HE3aBHCUMOCTU YCKOPEHHsSI CBOOOIHOTO
HaJIeHust OT MacChl TeJa.

OlleHKa BEJIMYMHBI CHJIbI TATOTEHUS, JIEUCTBYIOIIEH
MEXTy IBYMS TelIaMu (/151 pa3HbIX Macc).

Anammz ABHUKCHU A HC6CCHBIX TSI 11O [[ef/'ICTBI/IeM
CHUTBI TSATOTCHHSI (c UCIIOJIb30BaHUEM
JIOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAIIH).
Pemenre  3amady ¢ HMCMOJB30BAaHHEM  3aKOHA
BCEMHPHOTO TATOTCHUS U (POPMYJIBI JJISI pacdéra CHIIBI
TSOKECTH.

AHaJIU3 OPUTMHAIBHOTO TEKCTAa, OIMKCHIBAIOIIETO
OpPOSIBJICHUST ~ 3aKOHA  BCEMHUPHOTO  TSTOTCHHS,
BBIMOJIHEHHUE 3a/ITaHHI 110 TEKCTY (CMBICJIOBOE YTCHHUE).
HaGmtonenne u 00CyKAEHUE OIMBITOB MO M3MEHCHHUIO
Beca TeJa IpU YCKOPEHHOM JIBHIKCHHH.

AHanmu3 yCIOBUN BO3HMKHOBCHHS HEBECOMOCTH H
Heperpy3Ku.

Pemenne 3amad Ha ONpeaclicHHE Beca Tejla B
Pa3JIMYHLIX YCIIOBUAX.

AHanu3 cujl, ISHCTBYIOIIMX Ha TEJO, MOKOSIIeecs Ha
omnope. OnpeelieHHe IEHTPa THKSCTH PA3THYHBIX TEJ

3aKOHEI
coxpanenus (10

4)

Nmmnyibc Tena.
N3MeHenue nmmyJibca.
Wmmynbce cuibl. 3aK0H
COXpaHEHUsI UMITYJIbCA.
PeakTnBHOE IBUKEHUE.
Mexanunueckas pabota u
MolHOCTh. PaboTa cun
TSKECTH, YIPYTOCTH,
TpeHust. CBSA3b SJHEPIUU U
paboTEHL.

[ToreHnnanbpHas 3HEpPrus
TeJa, MOJHATOIO HaJ
MIOBEPXHOCTBIO 3€MIIH.
IToTenumanbHas YHEPrUs
CKaTOM NPy KUHBI.
Kunernueckas sueprus.
Teopema o
KMHETUYECKON SHEPIUH.
3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTUn

Habmonienue u 06Ccyx1eH1e OMbITOB,
JEMOHCTPHUPYIOIINX Mepeaady UMITYJIbca Ipr
B3aMMO/ICHICTBUH TeJl, 3aKOH COXPAaHEHUs UMITYJIbCa
IIpH aOCOJIIOTHO YIPYTOM M HEYIIPYTOM
B3aUMO/ICHCTBUH Tell.

AHanM3 cUTyaluii B OKpYy>KaroIiei >KU3HU C
UCIOJIb30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
PacrniozHaBaHue SBICHHUS PEaKTUBHOTO JBM)KCHUS B
npupoje u Texuuke (MC — Ouomorus).
[TpuMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa JUIs
pacuéra pe3yibTaToB B3aUMOAECHCTBHS Tel (Ha
pUMepax HEeYNPYroro B3auMoOJIeHCTBUS, YIPYTOTo
LEHTPAJILHOTO B3aUMOJICHCTBUS ABYX OJMHAKOBBIX
TEJI, OJTHO M3 KOTOPBIX HEMOIBUKHO).

Permenue 3a1a4 ¢ UCMOB30BAaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Onpeznenenue pabOThl CHIIBI YIPYTOCTH MPH MOABEME
rpy3a ¢ UCTIOIH30BAHUEM HEMOIBUKHOTO U
[MOABUKHOTO OJIOKOB.

N3mepenne MOIHOCTH.

W3mepeHune noTeHIMaIbHOW SHEPTUN YIIPYTO
J1e(OpMUPOBAHHON MPYKUHBI.




N3MepeHnne KUHETHYECKOW SHEPTUHU TeJla MO JJTMHE
TOPMO3HOTO IIyTH.

OKCIEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
IIOTCHIMAIbHOW U KHHETUYECKOM SHEPrUM Tea npu
JBUKCHHUH 110 HAKJIOHHOMU IIJIOCKOCTH.
OKcrnepuMeHTaJIbHAs TPOBEPKA 3aKOHA COXPAHEHHUS
MEXaHUYECKOM SHEpruy Ipu CBOOOJHOM MaJICHHH.
IIpuMeHeHne 3aKk0Ha COXPaHEHUSI MEXaHUYECKON
DHEPIrUM I pacy€Ta NOTCHIUAIbHON U
KMHETUYECKOU dHeprui tena. Pemenue 3anay ¢
MCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS MEXaHUYECKOU
SHEPruu

Pa3nen 9. Mexanuueckue Kojged0aHus U BOJHBI (15 4)

Mexanuueckue
koJiebanus (7 4)

KonebarenbHoe
nBmkeHue. OCHOBHEIE
XapaKTEPUCTUKU
KOJICOaHUH: TIEPHO/I,
4acTOTa, aMIUTUTY/1a.
MaremaTudeckuii u
PYXKUHHBIA MasSTHUKH.
[IpeBparnieHue 3Heprun
pH KoJebaTenbHOM
JIBIKEHHUU.
3aryxaroliye KojaeOaHusl.
Brinyxnennsie
koJieOanusi. Pe3onanc

Habmoienue xoebanuii moa qeHCTBUEM CHIT TSDKECTH
W yIPYyroCcTH U 0OHApYKEHHUE MOI00HBIX KOJICOaHUI B
OKPYXKaroIIeM MHUpE.

AHanu3 KoeOaHul Tpy3a Ha HUTH U Ha MPYKUHE.
OmnpeneneHre 9acTOThl KOIeOaHUH MAaTEMAaTHYECKOTO
U MIPY)KUHHOTO MasiTHUKOB.

Habmoienue u 0ObsICHEHUE SIBJICHHS pE30HAHCA.
HccnenoBanue 3aBUCUMOCTH IIEPHO/Ia KOJICOAHUH
MOJIBEIIICHHOTO K HATH TPY3a OT JUTUHBI HUTH.
[TpoBepka HE3aBUCHUMOCTH MEpHO/Ia KOJIeOaHui rpys3a,
MIOJIBEIIICHHOTO K JICHTE, OT MaCcChI Ipy3a.
Habmronienue u 06Ccyxa1eHne OmbITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTH TIEpH0J1a KOJIeOaHMit
NpPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a u ®KECTKOCTH
TIPYKUHBIL.

[TpuMeHeHHe MAaTEeMaTHYECKOTO U TPY>KUHHOTO
MasITHUKOB B Ka4€CTBE MOJICIICH JIJIsl OTIMCAHUS
KoJie0aHul B OKpY>KaroIIeM MUpE.

Pemenwe 3aa4, CBSI3aHHBIX C BBIYMCICHUEM TN
OIICHKOM 4acTOTHI (TIepro/ia) KoJeOaHuit

Mexannyeckue
BOJIHBL. 3BYK (8

1)

CBolicTBa MEXaHUYECKUX
BOJIH. J[JTMHA BOJIHEI.
MexaHndeckre BOJIHEI B
TBEPIOM TeIle,
celicMHUYECKIE BOJHBI.
3ByK. 'pomMKOCTb 3BYyKa
M BBICOTA TOHA.
OTtpaxxeHue 3ByKa.
Wn¢pa3Byk u
YIbTPa3BYK

OOGHapy>KeHHEe U aHaJIU3 BOJHOBBIX SIBJICHUM B
OKPY>KAIOIIEM MUDE.

Hab6nronenue pacnpocTpaHeHust IPOIOJIbHBIX U
MOTIEPEYHBIX BOJH (HA MOJIENN) U OOHapyKEeHHE
AHAJIOTMYHBIX BUIOB BOJIH B MPUPOJIE (3BYK, BOJISIHBIE
BOJIHBI).

Brrurcnenue UTMHBI BOJHBI H CKOPOCTH
pacmpocTpaHeHHs 3BYKOBBIX BOJH.
DKCIEepUMEHTAIBHOE OIPEICICHUE TPAHUI] YaCTOTHI
CIIBIIIIMMBIX 3BYKOBBIX KOJIEOAHU.

HalGnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM 4HCIIE ¢ UCTIOIB30BAHNEM MY3BIKAIBHBIX
uHCTpyMeHTOB). HaGmroenue u o0bsCHEHNE SBICHUS
aKyCTUUYECKOI'0 PE30HAHCA.

AHaJIN3 OPUTHHAITLHOTO TEKCTa, TIOCBIIMEHHOTO
MCIOJIb30BAaHUIO 3BYKa (MM YIbTPa3ByKa) B TEXHUKE
(9XOJIOKaIHs, YIBTPA3BYK B MEIUITMHE U JIP.);




| BBITIOJIHEHHE 3aJaHUH MO TEKCTY (CMBICIIOBOE YTCHHE)

Pazjnen 10. DiieKkTpoOMarHuTHoOE 1M0J1e ¥ YJIEKTPOMATHUTHBIE BOJIHBI (6 4)

DJIEKTPOMAarHuTH
o€ 1oJie U
AIEKTPOMAarHuTH
bI€ BOJIHHI (6 )

DJIEKTPOMArHuTHOE
ToJe.
DJIEKTPOMArHUTHbHIC
BOJIHBI.

CBolicTBa
ANIEKTPOMATrHUTHBIX
BoustH. IlIkama
AIEKTPOMATrHUTHBIX
BostH. Mcnons3oBanne
AJIEKTPOMATrHUTHBIX BOJIH
JIJISI COTOBOM CBSI3U.
OneKTpOMarHuTHas
Npupoja CBeTa.
CxopocThb cBeTa.
BonnoBele cBOMCTBa
CBeTa

[TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPUUYECKOTO U MAarHUTHOT'O TTOJIEH.
DKCIepUMEHTATbHOE U3yUCHHUE CBONCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOWIBHOTO TeledoHa).

AHaJIN3 PEHTT€HOBCKUX CHUMKOB 4€JIOBEYECKOTO
opraHuzma.

AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS
AIIEKTPOMArHUTHOTO M3ITyYCHHSI B IPUPOJIC: KUBBIC
OpraHu3MBbl, U3Ty4YEeHHUSI HEOECHBIX Tell (CMBICIOBOE
YTCHHE).

Pacrnio3HaBanue 1 aHaTU3 pa3IMYHBIX TPUMEHEHUH
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.

Pemenue 3amau ¢ ucrosib3oBaHHEM HOPMYIT IS
CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJIUHBI BOJHBI U
Y4aCTOTHI CBETA

Pa3znen 11. CBeroBble siBjenus (15 4)

3aKOHBI
pacnpocTpaHeH!
s cBeta (64)

HcTounuku cBerta.
JIyueBas monens cBera.
[IpssmonuHelHOE
pacnpoCcTpaHEHUE CBETA.
3atMmenus CoJHIA U
Jlynsl. OtpaxkeHue
cserta. [Imockoe 3epkaro.
3aK0OH OTpa)KEHHUs CBETA.
[Ipenomnienue cBeTa.
3aKoH TPEIOMIICHUS
ceera. [lonHoe
BHYTpPEHHEE OTpPaKEHUE
cBera. Mcnionb3oBanue
BHYTPEHHETO OTPaKECHUS
B ONTUYECKUX
CBETOBOJAX

Habmtoienue onpIToB, AEMOHCTPUPYIOIINX SIBICHUE
MPSIMOJIMHEHHOTO PACcIIPOCTPAHCHHUSI CBETA
(BOBHMKHOBEHHE T€HU U MOITYTEHH), U UX
I/IHTepHpeTaHI/Iﬂ C UCIIOJIB30BAHUCM ITOHATHUA
CBETOBOTIO JyyYa.

OO0BsicHeHHE U MOJICIIUPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHHIA.

HccnenoBanre 3aBUCIMOCTH YTJIa OTPAXKCHHS
CBETOBOTIO JIy4a OT yIJia MaJeHusl.

N3ydeHue cBOCTB M300pa’keHUs B IUIOCKOM 3€pKalle.
Habmtoienue 1 00bsICHEHHE OTIBITOB IO MOJTYYSHHIO
M300paK€HUI B BOTHYTOM U BBIIIYKJIOM 3€pKaax.
Habmtoienue 1 00bsICHEHNE OTIBITOB 0 MPETOMIICHHIO
CBE€Ta Ha FpaHI/IHG pa3J'II/IT-IHBIX CpC}I, B TOM HHUCIIC
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHHEM.
HccenoBanrie 3aBUCIMOCTH YTJIa TIPEIIOMIICHUS OT
yTJia MaJIeHusi CBETOBOIO JIy4a Ha TPaHUIle «BO3IyX—
CTEeKJIO». Pacro3HaBaHue SIBJICHUH OTPaXKEHUS
MPETIOMIICHUS CBETA B MOBCEAHEBHON KU3HU. AHATN3
nu O6T)$[CH€HI/IC SABJICHUSA OIITUYCCKOI'O MHpama.
Pemrenue 3amad ¢ HCoOJIb30BaHUEM 3aKOHOB
OTpa)KeHI/Iﬂ nu HpGJ’[OMJ'IeHI/ISI CBETa

JInH3el 1
OTITUYECKHE
npubopsl (6 1)

JIun3za, Xon ny4en B
nuH3e. OnTuyeckas
cucreMa. OnrTuyeckue
npuOOpHI: GoToanmapar,
MHUKPOCKOII U TEJIECKOTI.
I'ma3 kak ontuyeckas
cucreMa. bnuzopykocTh
Y JaJIbHO30PKOCTh

[Tonyuyenne n300paXkeHUi ¢ MOMOIIIbIO, COOUparoLIeH
Y PacCEeMBAIOIIEH JIUH3.

Onpenenenne (OKYCHOTO PACCTOSHUS U ONTUYECKOM
CHJIBI COOMPAFOIIICH JTNH3HI.

AHanu3 ycTpolcTBa ¥ IPUHIUIA IEHCTBUS
HEKOTOPBIX ONTHYECKUX NpHOOpoB: hoToanmnapara,
MHUKpocKorna, Teneckorna (MC — 6uonorus,
aACTPOHOMUS).

AHanu3 siBIeHUN OJIM30PYKOCTH U 1aJIbHO30PKOCTH,




npuHIMna aeicTus 04koB (MC — Ouonorus)

Paznoxxenne
0eJIoro cBeTa B
cextp (3 u)

Paznoxenune Oemoro
cBeTa B CEeKTp. ONBITHI
Hrrorona. Croxenue
CIICKTPAJIbHBIX I[BETOB.
Hucniepcus ceera

HabGnronenue no pa3iokeHuIo OEJI0ro CBeTa B CIIEKTP.
Habnronenne u 00BbsICHEHUE OIIBITOB IO MOJTYYSHHIO
0eroro cBera Npu CI0KEHUH CBETa Pa3HbIX LBETOB.
[TpoBenenue u 00BSICHEHUE OTBITOB IO BOCIIPHSITHIO
[[BETa MPEIMETOB IIPH UX HAOIIOJCHUH Yepe3
1IBETOBBIC (DUIIBTPHI (IIBETHHIC OYKH)

Pasznen 12. KBanToBsble siBnenus (17 1)

Hcnyckanue u
HOTJIOLEHUE
cBera aToMoM (4

4)

OmnsiThl Pesepdopna u
IJIaHeTapHask MOJIEb
aroma. Mogens atoma
bopa. Ucniyckanue u
MOTJIOIICHHUE CBETa
atomoM. KBaHTBI.
JInnelyaTele CIIEKTPBI

O6cyxnenue 1ienu onsitoB Pesepdopaa no
HCCJIETOBAaHHUIO aTOMOB, BBIJIBUKEHHUE TMIIOTE3 O
BO3MOXKHBIX PE3YJIbTaTaX ONbITOB B 3aBUCUMOCTHU OT
MPEJII0JIaraéMoro CTPOSHHs aTOMOB,
(dbopMyIHpoBaHUE BHIBOJIOB U3 PE3YJIBTATOB OIBITOB.
OO0cysxIeHne MPOTUBOPEUNH TIJIaHETAPHOU MOICIIH
aToMa U OCHOBaHUU J1s TunoTe3sl bopa o
CTaI[MIOHAPHBIX OPOUTAX IITEKTPOHOB.

Habito/1eHue CIomHbIX U JIMHEHYaThIX CIEKTPOB
U3ITyYeHUs pa3InyHbIX BemecTB. OObsicCHEHNE
JIMHENYaThIX CIEKTPOB U3IyUYEHUS

Crpoenue
aTOMHOTO si/Ipa
(64)

PamnoakTHBHOCTB.
Anbda-, 6eTa- 1 raMma-
u3nydyeHusi. CTpoeHue
aTOMHOTO sipa.
Hyxnonnas monens
aTOMHOTO sipa.
H3oTomnkl.
PanmoakTuBHBIC
npeBpaienus. [lepuon
nojypacnaja.
JlericTBus
pPaIuOaKTUBHBIX
M3JIyYeHUI Ha )KUBBIE
OpTraHU3MBbI

OO6cyx1eHre BO3MOXKHBIX TMIIOTE3 O MOAEIISAX
cTpoeHus sapa. OnpeneneHue cocrasa aaep 1o
3aJJaHHBIM MAcCCOBBIM U 3apsI0OBBIM YHCIIAM U 110
MI0JIO’KEHHUIO B [IEPUOJIUYECKON CUCTEME AIEMEHTOB
(MC — xumus).

AHanau3 U3MEHEHUs COCTaBa SApa U €ro MOJI0KEHUS B
NEPUOJINYECKOM cucTeMe Ipu a-paliOaKTUBHOCTH
(MC — xumus).

HccnenoBaHue TpeKOB a-4acTHUI] 10 TOTOBBIM
¢dororpapusam. O6HapyKeHue U U3MEpEHNe
panuanoHHOro (oHa C MOMOILBIO JO3UMETPa, OIL[eHKa
€ro MHTEHCHBHOCTH.

AHanu3 6MONIOrHYeCKUX U3MEHEHUH, MPOUCXOIAIINX
NoJ1 AeMCTBUEM paIMOaKTUBHBIX n3nyueHuit (MC —
ouosnorus). Micnonb3oBaHue painoaKTUBHBIX
n3nyudenuil B menuuune (MC — Ouosiorus)

SAnepHbie
peaxuuu (7 9)

SnepHbie peakiuu.
3aKOHBI COXpaHEHUs
3aps10BOTO U MacCOBOT'0
yucesn. DHEPrus CBI3U
aTOMHBIX sJep. CBs3b
Macchl ¥ SHEPTHH.
Peakuuu cunTes3a u
TIeTICHHUSI SITIEp.
VIcTOYHUKH DHEPTHH
CouHIia 1 3BE3]1.
SlnepHas sHepreTuka

Pemenune 3a1a4 ¢ NCNOJIb30BaHUEM 3aKOHOB
COXPaHEHHUS MaCCOBBIX U 3apsAI0BBIX UMCEN Ha
OIpEEIICHUE Pe3yIbTaTOB AAEPHBIX PEAKIIIL; aHATIN3
BO3MO>KHOCTH MJIM HEBO3MOYKHOCTH SIZIEPHOM peakiuu.
OrneHka PHEPrUM CBS3U SAEP C UCIIOJIB30BAaHUEM
bopMyIibl DHIITEHHA.

OO6cy>xeHre NepCleKTHB UCIOIb30BaHUS
YIPaBIIsIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

OO6cyxaeHne TPEeuMYIIECTB U SKOJIOTMYECKUX
po0JieM, CBSA3aHHBIX ¢ siAepHOM sHepreTukoit (MC —
DKOJIOTHSI)

IToBTOpUTENHLHO-00001IaI0IINIT MOAYJIb (9 4)

Cuctemaruzanus | OGoOmienue coaepkanus | BeimonHenue yaeOHbIX 3aaHui, TpeOyrOIUX
1 000011eHe Ka)JI0T0 U3 OCHOBHBIX JIEMOHCTpAIMM KOMIIETEHTHOCTEH, XapaKTepU3yIOLINX
IIPEIMETHOTO pa3ziesnoB Kypca QU3UKU: | €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:




COZIepKaHUs U
OTIbITa
JEATeNbHOCTH,
npUOOPETEHHOTO
IpY U3Y4YEeHUN
BCETO Kypca
(771N’

MeXaHUYECKHE,
TEILIOBLIE,
3JICKTPOMarHUTHEIE,
KBAaHTOBBIE SIBJICHUS.
Hayunsbiit MeTo
IIO3HAHUS U €T0
peanu3anusi B
buznuecKux
HCCIIEA0BAHUIX.

CBs13b pU3HUKH U
COBPEMEHHBIX
TEXHOJIOTHI B 00J1acTH
nepeaaun nHpopmanuu,
DHEPreTHKE, TPAHCTIOPTE

B [IPUMEHEHUS MOJYYEHHBIX 3HAHUM JUIsl HAyYHOTO
00BsicHEHUST PUBNYCCKUX SBIICHUH B OKPYKAOIIEH
IIPUPOJIE U TIOBCEJHEBHOM JKU3HH, a TAK)KE BBIABICHUS
(U3NIECKHUX OCHOB PsAZla COBPEMEHHBIX TEXHOJIOTHIA;
B I[IPUMEHEHUS OCBOEHHBIX dKCIIEPUMEHTAIIBHBIX
YMEHUH 7151 UCCIeI0BaHUS (PU3UUECKUX SBJICHUH, B
TOM YHCIIE JUI IPOBEPKU TMIIOTE3 U BBIBICHMUS
3aKOHOMEPHOCTEMN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE
MPEIOIararoIluX UCIOIb30BaHNE (PHU3UIECKOM
MOJIEJIM U OCHOBAHHBIX Ha COJCPKAHUU PA3INYHbIX
pa3nenoB Kypca (hU3UKH.

BeinosiHenue U 3amura rpyninoBbIX WIN
MHJUBUAYAJIbHBIX IPOEKTOB, CBSI3aHHBIX C
coJiepKaHUueM Kypca (PU3HKH
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