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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOKEHUN U TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepanbHOM paboueld mporpaMMbl BOCIIUTaHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3WKEe HAa YPOBHE OCHOBHOTO 00mIero 0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJOXKEHUH M TpeOOBaHMIA K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIINY TIperogaBanus yaeOHoro npeamera «Ousukay.

CopepxaHue mnporpaMmbl 10 (U3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYAIOIIMXCS M OpPraHU3AIUI0 H3y4YEHUS
(¢u3MKN Ha NEATENbHOCTHOM OcCHOBe. B mporpamme no (pu3MKe YYUTBHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuud tpedoanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM OOyUeHHs, a TAaKKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHMsI.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeerieHrne yueOHOro Marepuania
1o rojaMm o0yuyeHus (Io Kjiaccam), MpeayiaraeT NPUMEPHYIO MOCJIe10BATEIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS TMPEIMETHOTO COJEPKAHUS U
y4eTe BO3PaCTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

[Iporpamma mo ¢usuke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MIOMOIIY YYUTENIO B CO3/JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U
SIBJICHUM, W3y4yaeMbIX XHUMHEH, Ouojorued, acrpoHoMued U (PU3NUECKOU
reorpaguedf, BHOCUT BKJAJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpefocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeToja
MO3HAHMS, TO €CTh CII0C00a MOMyUeHHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOrO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00yJaronmxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEIIONaraeT OBJIAJICHUE
CIICYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SBJICHMUS,

e OIICHMWBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPHIPETUPOBATh JAHHBIC M HMCIIOJbB30BATh HAYYHBIC J10KA3aTCJILCTBA
JJIS TIOJIYYCHHA BBIBOIOB).

enn wusyueHus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
olpenenieHbl B KOHIICTIIMM TpenoAaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTeibHBIX opraHu3anusx Poccuiickoit ®enepauuu, peamu3yromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

enwn n3ydenust Gpu3nuKu:

npuoOpeTeHre WHTepeca MU CTPEMJICHUS OOYYarOUIUXCS K HaydyHOMY
WU3YyUYCHUIO TIPUPOAbI, PA3BUTHE HUX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE NPEACTABICHUNA 0 HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHHUE
MCCJIEIOBATEIBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOI'O MHUPOBO33PCHMSI KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;
dbopMupoOBaHUE TPENCTABICHUNH O poid (DU3UKH JJISI PA3BUTHUS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTUA;

pa3BUTHE  TIPEACTaBICHHMM O  BO3MOXHBIX  cdepax  Oynyuien
npo¢eCcCHOHATBLHON IEATeIbHOCTH, CBA3aHHOW ¢ (DM3UKOM, MOJATOTOBKA K
najapHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopazoBaHusl 00eCEUNBAETCS PEIICHUEM CIIEAYIOIUX 3aau:

npuoOpeTeHre 3HaHUM O JAMCKPETHOM CTPOCHHMU BEUIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

nproOpeTeHNEe YMEHUN OMUCHIBATH M OOBSICHATH (PU3MUECKHE SIBICHUS C
UCTOJIb30BAaHUEM MOTYUCHHBIX 3HAHMUIA;

OCBOGHHE METOJOB pEUICHUs NPOCTEHIINX pacyeTHbIX 3aJady ¢
UCTIOIH30BAaHUEM buzngecKux MOJIEIEH, TBOPYECKUX u
PaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAONI01aTh NPUPOAHBIC SBICHUS U BBITOIHITH OMbBITHI,
nabopaTtopHbie pabOTBl M JIKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS  C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHUE MPHUEMOB PabOTHI ¢ WHpOpMaIel (PU3NIECKOT0 COJNEpIKaHUS,
BKJIFOUYasi UH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OlIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO CO cpepaMu poecCHOHATBHON AeSITETFHOCTH, CBI3aHHBIMU
C (Qu3MKON, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.



OO011ee yncIo 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3ydeHUs GU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 4aca B Hejienwo), B 8 kiiacce — 68
yacoB (2 uaca B Hegenw), B 9 kmacce — 102 wyaca (3 wyaca B HeIEmo).

[Ipennaraemsiii B mporpamMMe 1o ¢Gu3HMKe MepedeHb JTadopaTOPHBIX paboT U
OTIBITOB SIBJISIETCS PEKOMEH/IATEIbHBIM, YUUTEh JIeTaeT BHIOOP TPH MPOBEICHHUU
7a00paTOpHBIX PAbOT M OIBITOB C YYETOM HWHIAWUBUIYAIBHBIX OCOOCHHOCTEH
o0yJaronuxcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHMid, MpeajaraéMbiX B pamMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 9K3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ posib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka O npupoze. SBnenHus npuponpl. OuU3NUECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckre BeNMUMHBL. M3mepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [Torpemnocts n3mMepennii MexayHapoaHasi cUCTeMa €IMHMII.

Kakx ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKW H3Y4YaloT TPUPOIY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BONPOCA, BBIIBIIKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bICHEHHE
HabmonaeMoro apienus. Onucanue GU3NUecKuX SBJICHUN C MTOMOIIBIO MoJieei

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. ®usnueckue npuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U
1TU(POBBIM MPUOOPOM.

Jlabopamopnuie padbomost u onvimeol.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoOB MAJIBIX TEIL.

5. W3mepenue temieparypbl HNpU MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHayaIbLHBIE CBEICHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBixenne dactul] BemiectBa. CBSA3b CKOPOCTH JBW)KEHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaummonencTBue yacTHIil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTENM M TBEPIBIX
(KpuCTayUIM4eCcKUX) Ted. B3anMOCBSI3b MEXKIYy CBOMCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBMXKECHHUS.

2. Habmonenue nuddyszun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuameTpa aroMa METOAOM pPsOB (C  MCIIOJIb30BaHUEM

dotorpaduii).

2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JBU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SBnenne wHepuuu. 3aKOH WHEpUMH. B3amMoleicTBuME Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IHHULIEC
o0beMa BEIECTBA.
Cwita kak XapakTepucTrKa B3auMoAeucTBHs Ten. Chia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHoxencTByromas cui. Cuina TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE NOKOSA. TpeHne B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue u3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Clo)KeHue CWII, HallpaBJIEHHBIX IO OJHOUN MPSMOH.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (IIapvKa B KUIKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCUMOCTH pacTsDKeHHs (medopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JdaBjieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U yBEIUYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT oObema, Temmeparypbl. l[lepemada maBieHus
TBEPJbIMU TEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbI. 3aBUCUMOCTb JAaBJICHUSI KUJIKOCTH OT riayOuHbl. ['mapocrarnueckuit
napajgokc. Coobmiatomuecs cocybl. [ 'nipaBinueckue MexaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTb JAABJIEHUS raza OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh

TeJa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKMBAOIIEN CUJIBI BECY BBITECHEHHOMU KUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IJIOTHOCTEHN TeNa U )KUIKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
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JKMJIKOCTh YaCTH TeEJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B ’KMIKOCTH, OT MaccChl Teja.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJlO B JKUAKOCTH, OT OOBEMa MOTpyKEHHOW B
J)KMJIKOCTh YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKH W
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

PaGora 1 MOIITHOCTH. JHEPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHWU3MBI: pbIUar, OJOK, HAaKJIOHHAas IIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHnt none3Horo aelcTBus (nanee —
KII) npocThix MmexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »dHeprus. KuHermyeckas U NOTEHUUAJbHAs OJHEPTHUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue padOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBHDKECHUHU Teja

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BellleCTBA. Macca W pa3mepbl aTOMOB M MOJIEKYJH. OMNbIThI, MOATBEPKIAOIINEC
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIIOJO0XEHUU MOJIEKYJIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIionepeaadya u COBEpILIEHUE paboTHI. Buasi TEIIoNEepEeAaYn:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJ€JIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TeroBbix aurareneir KIIJ[ TemmoBoro mBurarens.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBiieHnii cMauMBaHKs M KalWLIAPHBIX SIBJICHHM.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanrie sBIEHUS TEMIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbJA.

DJIeKTpUYecKre 1 MArHUTHbIE SIBJICHHS.
Onektpuzauus Ten. JIBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumoneiicTBue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TEJT OT BETUYMHBI 3apsI0B U PACCTOSHUAS MEXIY TEJIaMH).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUUECKOE  HaIpshKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DJIEKTPUUECKUE LIETTH U TTOTPEOUTENH IIEKTPUUECKON dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIS HA MPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CniocoObt MOJIyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMarHuT.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JIEKTPUUECKOM 1[EMH MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro [JWHBI, IUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSSHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa W HalpaBJI€HUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHNE W3MEHEHWW 3HAYEHHS] W HANPABICHHUS HMHAYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHuuyeckue siBJICHMS.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHoMepHOe npsMosinHEHOE ABMKeHUE. CpeqHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHEWHOe nBrkeHHe. (CBOOOmHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBIKEHHE 1O OKpy)HOCTH. [lepuon u dactora oOpareHus.
JluHerHas v yriioBas CKOpoCTH. LleHTpocTpeMuTebHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOIO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENa ¢ 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHnanbHas SHeprus Tena, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOpPUN ABMKEHUS OOHOTO U TOTrO K€ Tema
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGmtonenne MmexaHnueckux sBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

N3MeHeHne Beca Tella Npu YCKOPEHHOM JIBUKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue CpeaHed CKOPOCTH CKOJBXKEHHS OpycKa WM JIBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
WCITOJIb30BaHUEM HEIOABIXKHOTO M TIOJIBIKHOTO OJIOKOB.
11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.
MexaHn4veckue KoJ1e0aHusi M BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue  kojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHpa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/aa KoeOaHuil MPy>KMHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl Tpy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
JJIEKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHuTHbie  BosiHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydeHue CBOMICTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBass ~ Mmopmenp  cBera.  Mcrounumku ~— cBera.  IIpamonmHEnHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTHYECKUX CBETOBOMAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONAa M Tejeckomna. [J1a3 Kak onTuyeckass cucteMa. biam3opykocTh u
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue nzoOpaxeHUI B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens rinasa.

11. PaznoxeHue 6e10ro cBeTa B CIEKTP.
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12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanne 3aBUCUMOCTH yIjla OTPa)KEHUS CBETOBOrO Jyya OT YyIJIa
najeHusl.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HMccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.



4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LBETA MPEAMETOB NPHU UX HAOIIOJACHUM 4Yepe3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DOHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3Heprud. Peakuum cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJIb TPEIHA3HAYEH IJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YUYEHUHU BCETo Kypca (PU3MKH, a TaK¥kKe JIJIsl OJITOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
KA4EeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBJIEHUS B OKPY>KaIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAYYHBIE OCHOBBI HamOOJEe BAKHBIX JOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MPAKTUYECKOTO UCIOIb30BAHUS PA3JIUYHBIX MCTOYHHKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccieioBaHne 0000IaIero xapakrepa. Moayib 3aBeplIaeTcsl MPOBEACHUEM
JMArHOCTUYECKON M OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00I1Iero 00pa3oBaHusl.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE JTMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCYX/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKCHUI
bu3uKy;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE JCTETHUYECKHX KAa4eCTB (PM3MYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAaHHWE IIEHHOCTH (U3UUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
JIEATENBHOCTH;

S5) ¢opmupoBaHusT  KYJBTYPbl  3A0POBbSI U  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWi OE30MacHOr0 TMOBEJACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM O0OpYJTOBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQICKCUM, TPU3HAHUE CBOETO MpaBa Ha
OITUOKY M TAKOTO )K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pENIEHWU MPaKTUYECKHX 3anad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alk, TOpoAa, Kpas) TEXHOJOTUYECKOH W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpHUEHTAlUS Ha NPUMEHEHHE (U3UYECKUX 3HAHWUW [JIs pelieHus 3ajayd B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) ajanTanum K M3MEHSIOUIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHUPOIHOM

cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICHCTBUM TIPH BBITIOJIHCHUHM HWCCICAOBAHUA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM UHcCIie (OPMYIUPOBATH
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynpraTe ocBoeHMs mporpaMmbl M0 (U3MKE Ha YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJIbHbIC  Yy4YeOHBIC  JICUCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATD U XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS JJIS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y MIPOTHBOPEUHS B pacCMaTpPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JENaTh BBIBOJbI C UCIOJIb30BAHUEM JIEYKTUBHBIX
¥ UHIYKTUBHBIX YMO3AKJIOUCHUN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauyu (CpaBHEHUE HECKOJbKUX BAapUAHTOB pEIICHHs, BHIOOp Haubosee
HOJIXOSIIEr0 ¢ Y4ETOM CaMOCTOSITEIHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCIEPUMEHT, HEOOIbIIOe WCCIeAOBaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHMBaTh HAa NOPUMEHUMOCTH M JOCTOBEPHOCTh HH(MOpMaIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAK)KE BBIIBUTATh MPEATIOI0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WHpOPMAIUM WU JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT U TIPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOMN TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jaddl M IOJAJCp KaHHe
0J1ar0oXKeIaTeIbHOCTH OOIIEHUS ;

COTOCTABIISATh CBOU CYXACHUS C CYXKICHUSIMU JPYIrUX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATh PE3YNbTAThl BBIIOIHEHHOTO (PU3UUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJb30BaTh  MpPEUMYyIIeCTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBUS
no e€ JOCTIKEHHIO: pAacHpelensTh pPOiau, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJIEHUIO W KOOPJIWHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3INYHbIX moaxoagax MMPUHATUA peHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHITHE PEIICHHS B TPYyMIe, NPUHATHE pEIIeHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUM W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSCHATh TPUYMHBI  JOCTMDKCHHUS  (HEHOCTHDIKEHHUS)  PE3yJIbTaTOB
NeATeNIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBHITOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, WM3MEHHBIIMXCS CHUTYyalMii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBHUTh ce0sl Ha MECTO APYroro 4yejoBeKa B XOE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNU (HU3NISCKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ TIPaBO JPYToro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 KJjiacce IpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONB30BaTh  TOHATHA: (PU3MYECKHUE U  XHMHUYECKUE  SBJICHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPHAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUs, PABHOJEUCTBYIOIIAS
cwia,  gepopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuath siBiaeHus (nuddysus, TEIoBOe IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aAKPEIUIEHHOW OCHIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMochepHoe JaBlICHHE, IUIAaBaHUE TeJ, MPEBpAIICHUs
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIieM Mupe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBIOKCHHSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKHUBOU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, pblYaru B
TeJe YeloBeKa, MPU 3TOM MEPEBOJUTh MPAKTUYECKYIO 3a7jauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TIKECTH, BEC
Tella, Ccuila TPEHUs, MAaBjieHHEe (TBEPAOro Tela, KUJKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CWIbl, KO3(P(QUIMEHT TOJIE3HOr0 JICHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsl JHEPrus), MpU OMHCAHUHU MPaBUIBHO
TpakTOBaTh  (PU3UYECKHH  CMBICT  HMCIHOJIB3YyEeMBIX  BEIUYWH, UX
00O3HAaYEHUS W EIUHUIBI (U3NUECKUX BEITUYMH, HAXOIHUTH (HOPMYIIHI,
CBSI3bIBAIONINE JAHHYIO (DU3WUYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SBJICHHUS W TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBecHs pbryara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYeCKOu
OHEPruu, MpPU DTOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PM3HUECKHUE SBJICHUSI, TPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3a/1auy 3aIlMChIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI M TMPOBOAUTH PACU€Thl, HaXOAUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0BAHUS BBIIEIAThH IPOBEPIEMOE
Npeanonoxkenue  (TUMOTE3y),  pa3iMyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKHX SIBICHUW WU
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U ((OPMYJIHPOBATH BHIBOHI,

BBINIOJIHATD MpSMble W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CWIBl M TEMIEpaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH TOKA3aHHUs MPUOOPOB € YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BETUUUHBI OT
JIPYrol C HCHOJNb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMXKYLIErocs Tejla OT BPEMEHM [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAJN CONPUKOCHOBEHUS TEJl, CUIIBI
YOPYrOoCTA OT YMJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOrpy>KEHHOM YacTH TeJa U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4EOHOrO0 HCCIIEIOBAaHUSA, COOMpAaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeNys NPEIJIOKCHHOMY IUIaHy, (hUKCHUPOBATH
pe3ynbTaThl MOTYYEHHOH 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH B BHUJE



NPENJIOKEHHbIX TAaOMUI[ W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPIOro Tela, CHIA TPEHHUS CKOJIbXKECHHS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyX€HHOE B JKHMJKOCTh TeNO, KOA(P(UUUEHT MOJE3HOro JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysS NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBINIOJIHEHUN H3MEPEHHI COOMpAaTh SKCHEPUMEHTAJIbBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapoMmeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHHUS
O CBOMCTBaxX (PU3NYECKHUX SIBJICHUM M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTHL  MpuUMepbl  (HAXOauTh  WHGOpPMAIMI0O O  MpUMEpax)
NPAaKTUYECKOI0 HUCIOJb30BaHUS (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JUIs oOecriedeHns 0e30MacHOCTU MpU OOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPY>KaIOILEeH cpejie;

OCYILIECTBJISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH © TYyTEM CpPAaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHU HayYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3NYECKOrO0 COJAEp)KaHMs, CIOPABOYHBIE MaTepHUabl,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMK (HU3UUECKOTO COACPKAHUS, B TOM
yuciae MyOJaMYHO JAeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TPaMOTHO HCIOJIB30BAThH



W3YYCHHBI TIOHSATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE [TPE3EHTALMEN;

IpU BBIMOTHEHUU Y4YEOHBIX TPOEKTOB U HCCIEAOBAHHUI pacmpenensiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CIEAUTh 3a BBINOJHEHUEM IUIAaHA JICUCTBUM, AaJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPaUBATh
KOMMYHHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xon1y oOyuenus B 8 kiacce npeamMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIEe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Tap, BJIAXHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUECKHUM 3apsil, JIEKTPUUECKOE TOJIE, MPOBOJHUKHU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIy4EHUE),
AIEKTpHU3AIUS TeJ, B3aUMOJCHCTBUE 3apAJIOB, JACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHUTHOI'O TOJIsI HAa MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHIYKIIUS)
M0 ONUCAHWID MX XApPAaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHBbIE SBICHHUS B TPUPOJE,
KpUCTAJIBI B mpuponae, uziaydeHue CoJiHIIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKUE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiind, Apedd MOoaCOB, pOJIb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHbIE CBOMCTBa (TpU3HAKH) (PU3MYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsg TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yeldbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUYECKHUN 3apsl,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHWE  BemiecTBa, padoTa W MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SABJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU
CTPOEHUS BEIECTBA, NMPUHLMUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH OMa JJid yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHI,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemarb pacd€THbIE 3anadyd B 2—3 JEUCTBUSA, WCHOJIB3Yys 3aKOHBl U
dopMyIbl, cBs3bIBarOLME (PU3MUECKUE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJy4YE€HHOE 3HaueHue (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
(bu3MUeCKMX METOAOB, HCIOJb3Ys ONHMCAHHE MCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE  NPEAINIOIOKEHNE, OLECHUBATh IPABWIBHOCTh IIOpsJKa
IIPOBEICHUS UCCIEA0BaHUs, 1€aTh BBIBObL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU MpOLEcca OCThIBAHUS U
HarpeBaHusl MPU H3IYYEHHH OT I[BETa U3JIydarollel (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUIAKOCTH H
wion@aau €€ IOBEPXHOCTH, DJIEKTpHU3alus Tel U B3aUMOJIEUCTBHUE
NIEKTPUYECKUX 3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MAarHuTHOTO TOJII HAa NMPOBOJHHUK C TOKOM, CBOMCTBA J3JIEKTPOMArHWTA,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEpsAEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMIOJIHATh ~ MPSMBIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPUOOPOB M AATYUKOB (PU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUYUHBI OT
Ipyrol ¢  HMCHOJb30BaHUEM MPSMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOTO M  MNapajyIeIbHOTO  COEIMHEHUM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOJHMKA, padoTra U
MOILIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBATHh H3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEIOKEHHON UHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOII0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
cHUCTeMa OTOIUICHUS OMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMmeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJIECHUH U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTEIbHbIE
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JJIEKTPUYECKHUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI W COOJIFOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTepHeTe, HAa OCHOBE HMEKOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy  (PU3UYECKOro COAEp)KaHUs, CIPABOYHBIE MaTepHAbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHUS,
0000mas wHOOPMALMI0 H3 HECKOJBKHX HCTOYHHKOB (PU3HUECKOTO
CONCp)KaHMs, B TOM YHCJIE IYOJIHMYHO TIPEICTABIATh PE3YIbTAThI
MPOEKTHOW WJIM UCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NIPY  BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCICAOBAaHUN (DU3UICCKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH BKJIAa B
NESATENHHOCTD TPYIIHI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBYE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K o1y oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NBIKEHHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, 0eTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pa3nuyarh SIBJICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJIUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJieOaTeIbHOE IBIKECHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTEeCTBEHHasl PaJuOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOrO CHEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTJIUBBI, IBMKeHUE TuIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIIOrMYECKOe IEHCTBHUE BHIIUMOTIO,
yIbTPAUONETOBOTO U PEHTTEHOBCKOIO H3JIyYE€HUH, €CTECTBEHHBIM
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUH Ha
OpraHW3M YEeJIOBEKa), MPU ATOM NEPEBOAUTH NPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIACNSATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBJICHUIA;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHJIa TPEHHUs, CUJia YIPYroCTH, CWIA TSHKECTHU, YCKOpPEHHUE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS HHEPTUSl CKATOU
NPY>KUHBI, KUHETUYECKasl DSHEPrus, IIOJIHAs MEXaHWYecKas JHEprus,
MEepHoJ ¥ YacToTa KojieOaHUM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (U3UYECKUN CMBICI HCMOJIb3yEMbIX BEJIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMUA CUJI, HPUHUUII OTHOCUTENIbHOCTH ['anmumes,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



NP SIEPHBIX PEAKUUAX, MNPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHUChIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHI,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3amayd  (OMHMparolIiecss Ha CUcTeMy u3 2-3
ypaBHEHUI), UCTIONb3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONINE WM M30BITOUYHBIE JAaHHBIEC, BHIOWPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYeHUS (U3HUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKMX METOAOB, HCIOJb3yS OMHCAHUE MCCIEIOBaHUSA, BBIIEIATH
NpOBEpPAEMOE TMPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
IIPOBEICHHUS  MCCIIEOBAaHMsA, JI€JIaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbloTOHa, 3akoHa
COXpaHEHHUSl PHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasTHHKAa OT MAacChl Ipy3a U KECTKOCTU MNPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasiiokeHre Oenoro cCBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)keHus B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 U30BITOYHOTO Habopa
o0opyZOBaHMs, OINUCHIBATH  XOJl ONbITA M  €ro  pe3yJabTaThl,
(OpMyIHpPOBaTh BHIBOABL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieit JMH3bI), OOOCHOBBIBATH BBHIOOpP crHoco0a HM3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3WYECKUX BEJIMYMH C
UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBHXEHHHM O€3 HadyaJbHOM CKOpPOCTH, Mepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHUus U yrjia MpeioMJIeHUs OT yria



najcHus): IUIAHUPOBAaTh HCCIAEAOBAHHE, CaMOCTOSATEILHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYUH B BHUAE TAaOMWIl M rpadUKOB, JI€JaTh BBIBOIBI I10
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIUYUH (CPEIHSSI
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOA(DPHUITMEHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoJ KoJeOaHWK MaTeMaTHYeCKOro W TPYXHHHOTO MAasTHHKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATH U3MEPEHUs, CICAYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH TpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JMH3a, IUIAHETapHas MOJEIb aroMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONMUcaHud (B TOM 4YHUCJE:
CIUJIOMETpP, IATYMKH TIIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, IEepUcKol, (oToamnmapar, ONTHYECKHUE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJIECHUH MW  HEOOXOAuMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENHHBIX TMPUOOPOB M TEXHOJIOTHMYECKUX TMPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpAroUIeil JINH3E;
OPUBOAUTH  TMpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  MIpHUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (DU3MUECKUX 3HAHWW B ITOBCEIHEBHOU
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 3I0POBbSI W COOJIFOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYTUPYS MOMCKOBBIN 3aMpoC, HAXOIHUTh



MyTU OMNPEIeJICHHs JOCTOBEPHOCTH MOJYYECHHON MH(OpMaIK Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JONOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro COJACp)KaHHS, COPABOYHbIE MaTepHualbl,
pecypchl cet HTEpHET, BiIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus MHYOpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIEHUS HAa OCHOBE
uHpopMalMK U3 HECKOJBKUX HCTOYHUKOB (DU3UUYECKOTO COJepKaHUs,
MyOJIMYHO MPEJICTABIATH PE3YyAbTaThl MPOESKTHOW WU UCCIIEI0BATEIbCKON
JNEATENbHOCTH, IPHU OTOM TPaMOTHO  HMCHOJIb30BATh  W3YYEHHBIN
MOHATUUHBIM amnmapaT u3ydyaeMoro paszena (U3NKA U COMPOBOXKAATh
BBICTYIUICHUE Tpe3eHTalell ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 2 bu6nuorexa LIOK



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

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

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHepris 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 2
3 ATHITHBIC ABICHI 6 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuueckne KoJjie0aHus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 2
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI U oNTUYECKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23



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

INPOBEPAEMBIE ITIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yjabTara

HpOBepﬂeMue NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nmporpamMmmMmbl OCHOBHOT O 001Iero 06Pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb ABJICHHUA IO OIHMCAHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4HCiIe (U3NUECKUE SBICHUS B MPHPOIE,
IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel U (PHU3UYECKHE SBICHHS,
UCTIONB3YS  (DU3MYECKHE BENIUYUHBI, TPU OMUCAHUHM TMPABUIBHO
TPaKTOBaTh (PU3NYECKUH CMBICI HCIONb3YEMbIX BEJIMYUH, UX
0003HaYeHUs U eUHUIIBI PU3NIECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0O BEJIMYMHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(GUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOUCTBa Tel, (pU3MYECKHE SIBICHHUS M TIPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, MPHU 3TOM [1aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
yucie W B KOHTEKCTE€ CHUTyallud MIPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIBISTh MPUUYUHHO-CICJACTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKWX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3UUYECKUX ABICHUH, (PU3NUECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH




1.7

pemare pacuéTHble 3aAauu B 1 — 2 AeHCTBHSI, UCIONB3YSl 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE yCIOBHE, IOJCTAaBIIATH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIPaBOYHBIC JAaHHBIE, HEOOXOUMBIE JUUIsl PEIIEHUs 3a/1a4, OLICHUBATh

PEATUCTUIHOCTD MOTYYCHHOU (PU3NUIECKON BETUIMHBI

1.8

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh HPH TOMOIIN
(GU3MYECKUX METOAOB, B ONHCAHUM WCCIICJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumoTesy),  pa3aUYaTh "
UHTEPIPETUPOBATh TOMYyUYEHHBIA pe3yiabTaT, HAXOAWUTh OIIHMOKH B

X0 OIbITa, ACJIATh BBIBOJBLI I1O €T'0 pC3yJibTaTaM

1.9

MPOBOAMUTH OMBITHl MO HaOMIOACHUIO (U3NYECKUX SIBICHUN WIH
busznyeckux  CcBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsiEMbIe
NPENIOIIOKEeHNUs, coOUpaTh  YCTAHOBKY U3  HPEIJIOKEHHOIO

000py/0BaHus, 3alKUCHIBATh XOJ1 ONbITa U (DOPMYIUPOBATH BHIBOJIBI

1.10

BBINIOJIHATh NPSAMBIE M3MEPEHUS C HCIOJIB30BAHUEM AHAJOTOBBIX M
IUQPPOBBIX MPHUOOPOB, 3aNKCHIBATh MOKAa3aHUS NPUOOPOB C yIETOM

3aJJaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYrol C UCHOJIb30BAHUEM MPAMBIX H3MEPECHH,
y4acTBOBaTh B IUIAHHMPOBAHUHM Y4e€OHOTO HCCIENOBaHUs, COOMPATH
YCTaHOBKY U BBINOJIHATh U3MEPEHHUSI, CIEAYS NPEJI0KEHHOMY IIJIaHy,
bukcUpoBaTh pe3yibTAThl IMOJYYCHHON 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHUJIE€ NMPEAJIOKEHHBIX TaOJIUIl U TPa(UKOB, 1€7aTh BHIBOABI

I10 pE3yIbTaTaM HCCICAOBAHUA

1.12

MIPOBO/IUTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIUYUH, CIEAYys
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIOJIHEHUN U3MEpPEHHUM coOupaTh
DKCIIEPUMEHTAIIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPUHLMNbBI  JEHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIMIBI JECHCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO HX OINMCAHUS,

UCIIONIb3YS 3HAHUS O CBOMCTBaX  (U3WYECKUX  SBICHUH U




1.15

HeoOXouMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJIUTh TNPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O TMpUMepax)
MIPAKTHYECKOT0 MCIOIb30BaHMsI (U3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM I8 oOecmedyeHus: Oe30MacHOCTH TMpU  OOpaleHuH ¢
npudOpaMH M TEXHHYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTIOICHHST HOPM HKOJIOTHYECKOTO TTOBEJICHHUS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIyT€EM CpPaBHEHMs pPa3lIMYHBIX HMCTOYHUKOB
BBIJIENATh MH(OpMALMIO, KOTOpasl SBISETCS HPOTHBOPEYMBOM MU

MOXET OBITh HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3aJaHUI
HAyYHOIIONYJSIPHYIO  JIUTEpaTypy  (pu3mdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuaybl, pecypcbl ceth VHTepHeT, BlageTh
npuéMaMM KOHCTIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALUU

13 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMANUU (PUINIECKOTO
coJiepKaHUs, B TOM YHCIe MyOJUYHO JEeNaTh KPaTKhue COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Y4YEOHBIX HCCICIOBAHUMA, MPU STOM
IPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM MOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYINICHUC HpeBeHTaHHeﬁ

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN pacIpeaesTh
00513aHHOCTHU B T'pYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/ladaMH,
CJCANTHh 32 BBINIOJIHEHHEM IUIaHA JCHCTBUM, aJCKBAaTHO OICHWUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/ICIICTBHE, YUUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0O 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BAaTh IOHATHA




1.2

pa3jindaTth SABJCHUA IO OINHNCAHHUIO UX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (bl/I3I/I‘IeCKOG SIBJICHHUC

1.3

pacmo3HaBaTh MPOSBIEHHUE W3YYEHHBIX (U3MYECKUX SBIICHUH B
OKpYXaroIleM MUpe, B TOM 4ucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

ONHKCHIBATh HW3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, TPU OINUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKHH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHUs U €AUHUIBI (PU3NYECKUX BEITMYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHUMHU
BEIMYMHAMHU,  CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHHUS M IPOLECCHI,
WCTIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH D3TOM [1aBaTh CJIOBECHYIO
GOpMyTMPOBKY 3aKOHa M 3alHCHIBaTh €ro  MaTeMaTHYECKOe

BBIPAKECHHE

1.6

OO0BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallud IPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYECKHUX IIaroB C MOMOIIbI0 1 — 2 W3ydeHHBIX CBOICTBa

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemarh pacu€THbe 3a7a4u B 2 — 3 JIEMCTBUS, MCIOJIb3YSl 3aKOHBI U
bopMyIibl, cBsI3bIBaIONINE (U3NYECKUE BETUUMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 33/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIITh HEJOCTATOK
JAHHBIX IS peuleHusl 3a7auyd, BHIOMpATh 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBbIE JUIsl €€ pelIeHMs, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJIyYEHHOE 3HAueHUEe (PU3NYECKOW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
($U3MYECKUX METOJI0B, UCIIOJIb3Ysl ONMCAHUE UCCIIEJOBAHNUS, BBIACIATD
[IPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

IMPOBOAUTHL OIIBITBI I10 H&6J’IIO,Z[€HI/IIO (bI/I3I/I‘ICCKI/IX SIBIICHUN WIJIH

(U3UYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  TPOBEpsSEMbIC




MPECAIOJIOXKCHUA, CO6I/IpaTB YCTaAHOBKY nus3 MMPpEAJIOKECHHOTO

060py,I[OBaHI/I$I, OIIMCBIBATb XO/ OIIbITA 1 (bOpMy.]'IPIpOBaTb BBIBOJIbI

1.10

BBIIIOJIHATh IIPSIMBIE H3MEPEHUS C HCIIOJIB30BAHWEM aHAJOTOBBIX
puOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YIbTaTh

MU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIOTHOM MOTPEIIHOCTH

111

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM MPAMBIX HW3MEPECHUI:
IUIAHUPOBATh MCCJEIOBaHUE, COOMpaTh YCTAHOBKY M BBIOJHSATH
U3MEPEHus, clenys  NpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOJIUI] U Tpa(uKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaAM HUCCIICOBAHUA

1.12

NPOBOAWTH  KOCBEHHbIE  HM3MEpeHHs  (U3NYECKUX  BEJIIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIIbHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYUCIATH 3HAUYECHUE

BCJIMYHHBI

1.13

coOmomaTh TpaBWja TEXHUKHM Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTCPU30BaThb MNPHUHIHUIIBI JeHCcTBUSA N3YUYCHHBIX HpI/I60pOB u
TCXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha HX OIIHNCaHHA, HCHOJb3YS
3HAHUS O CBOMCTBax (I)I/ISI/I‘-IGCKI/IX SIBJICHUM U HeO6XO,I[I/IMBIe

(1)I/I3I/I‘leCKI/IC 3aKOHOMCEPHOCTU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKHUEC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pI>I 0 CX€MaM U CXCMATHUYHBIM PUCYHKaM, COCTaBJIATb CXEMBEI
SJICKTPHUICCKUX merein ¢ MMOCJICOOBATCIIbHBIM W MapaJUICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinvdasn YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX LENEeH

1.16

MPUBOIUTH TMPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIIOIh30BaHUS (PU3HMUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU g obOecriedyeHuss O€30MacHOCTH MpU  OOpalleHuu ¢
npudoOpaMu M TEXHUIECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHUS B Oprxcanmeﬁ cpeac

1.17

OCYIIECTBIISATH MOUCK HHPOpMAINH (U3HUECKOTO COJCPIKAHUS B CETH
HuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHHKOB BBIACISITh HHPOPMAIHMIO, KOTOpas

ABIIIETCS IPOTUBOPEUMBON MIIH MOKET OBITH HETOCTOBEPHOM




1.18

WCIIONIb30BAaTh MpPH  BBIMOJHEHWHM Y4YE€OHBIX 3aJlaHUl  Hay4dHO-
MOMYJISPHYIO JIUTEPaTypy (PU3HUECKOrO COJAEpKAHMS, CIIPaBOYHBIC
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamerh NpUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC TUCHMEHHBIE U KPaTKHUE YCTHHIE COOOIIECHNUS,
0000mas wHGOpPMAIMIO W3 HECKOIBKUX HCTOYHHKOB (DH3MYECKOTO
COJIep)KaHHs, B TOM YHCJIEC MYOJUYHO MPEICTABISITh PE3yabTaThl
MPOEKTHOM WIJIM MCCJIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPpaMOTHO HCIIOJIb30BaTh W3YUEHHBIM MOHATUWHBIN amnmapaTr Kypca

(bu3uKHM, COMPOBOXKIATH BHICTYIICHHE MTPE3CHTALIUCH

1.20

MIPH BBIMOJHEHUN YYE€OHBIX MPOEKTOB W HCCIAEAOBAHUN (U3HMUESCKUX
MIPOIIECCOB pacMpeAesITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMM  3aJayaMH, CJICAWTh 3a BBIINOJHCHHEM ILIaHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHI/IKaTI/IBHOG BSaI/IMO)IeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspeniatb KOHQIUKTHI

9 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHu sl

1.1

HUCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTts SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE

1.3

pacrio3HaBaTb MPOSBIEHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCie (U3NUECKHE SBICHUS B MPUPOJE,
IIPY 3TOM MEPEBOAMUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATH

CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUBNUYCCKUX SBICHUN

1.4

OIMUCLIBATHL H3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG SABJICHHA,
HCIIOJIb3Y (bI/I3I/IQCCKI/Ie BCJIMYMHBI, HPH OIMMCAHUH IIPABUIIBHO
TPaKTOBATb q)HSquCKI/Iﬁ CMBICJI HCIIOJIb3YEMbIX BCJINYHH,

0003HAYEHHUA U (S2107050%00851 (1)I/I3I/ILIGCKI/IX BCJIMYHH, HAXOOAHUTDH (bOpMy.]'IBI,




CBA3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHUMHU
BEIMYMHAMHU,  CTPOUTh  TIpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHUS W TPOIIECCHI,
WCMOJIb3ysl HW3YyYECHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyTMPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh OOBSCHEHUE U3 2
— 3 JIOTMYeCKHUX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOICTBa

Q)HSH‘ICCKI/IX HBHeHHﬁ, (bl/ISI/I‘IeCKI/IX 3daKOHAa UJIKM 3aKOHOMCPHOCTH

1.7

pemiate pacu€THBIE 3a7addl (OMUparomuecs Ha CHCTeMy u3 2 — 3
YPaBHEHMI), HCHOIB3ysd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(Gu3nueckue BEIMYMHBI: HA OCHOBE aHAaJINW3a YCIOBUSA 3aJadd
3alMUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUINE  WIIH
M30BITOYHBIE TaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIMMEIE
JUISL pELIEHUs, MPOBOAUTH PACUETHl M OLIEHMBATh PEAINCTUYHOCTH

MOJY4eHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacno3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pCHIUTh IIPU TIOMOIIU
(1)I/ISI/I‘ICCKI/IX MCETOAOB, UCIIOJIB3Yyd OIMMCAHUC HCCIICAOBAHUS, BBIACIIATH
IMPOBCPACMOC IMPCAIIOJIOKCHUC, OLCHHBATHL IPABUIBHOCTL IIOPAAKaA
MNPpOBCACHUWA HCCICOAOBAHUSA, MACIIATb BbIBOJAbI, HWHTCPIPCTUPOBATDH

pe3yibTaThl HAOIIOJCHNUN U OTIBITOB

1.9

NPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(GU3MYECKUX CBOWCTB TEN: CAMOCTOSITETILHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
onpeneNssl cpelHee 3HaueHUe H3MepsieMol BelndMHBI ((hOoKycHOe
paccTosiHMe coOMparomiei JMH3bI), 000CHOBBIBATH BHIOOpP criocoba

U3MEpeHus (U3MEPUTEIBHOTO pHOopa)

1.11

MNpOBOAUTL HUCCJICAOBAaHHNC 3aBUCUMOCTEH (I)I/IBI/I‘IGCKI/IX BCINYHUH C
HCIIOJIB30BAHHUEM TIPAMBIX H3MepeHHﬁZ IJIaHUPOBATh HCCIICJOBAHUC,

CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pE3yJIbTaThl




HOHy‘IGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCJIIMYHMH B BHUJIC Ta6J'II/II_II/I

Fpa(bI/IKOB, ACJIaTh BBIBOJEBI I10 pE3yjIbTaTaM UCCICIOBaHUA

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHMs]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH W3MEPEHHUsA, CIenys MPEIIIOKEHHON WHCTPYKLIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIU3WPOBATh IOJYYECHHBIC

pPEe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh IMpaBWja TEXHUKH Oe3omacHOcTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC IIPHU3HAKHW HU3YUCHHBIX (bHSI/I‘ICCKI/IX MOI[C.]'IGIZZ
MaTepuajibHasA TOYKa, a0COIOTHO TBépI[O@ TECIIO, TOYEYHBIM MCTOUYHHUK
CBCTa, JIy4, TOHKasA JIMH3a, IIJIaHCTapHasd MOICJIb aTOMad, HYKJIIOHHAas

MOJIEJIb ATOMHOTO sIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PUIMYECKHUX SBICHHA W HEOOXOIUMBIE

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

HUCIIOJIL30BAaTh CXEMbl MW  CXCMATHYHBIC PHUCYHKHU  HU3YYCHHBIX
TCXHUYCCKUX YCTPOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB )51
TCXHOJIOTHYCCKUX IPOUECCOB IIPU PCHICHUU y‘{e6HO'HpaKTI/I‘{eCKI/IX
3aa4, ONTHYCCKUC CXEMBbI IJId IMOCTPOCHUA H306pa)KeHHfI B IIIIOCKOM

3epKajie ¥ coouparolieil TuH3e

1.17

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMALUIO O TMpUMEpax)
MPAKTHYECKOT0 MCITOIb30BaHMsI (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HM JUIA  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10POBbS U

cOOJI0ICHHSI HOPM KOJIOIMUECKOIo MOBE/ICHUS B OKPY:Kalolllel cpeie

1.18

OCYILIECTBIISATH MOUCK MH(POpMAU (GU3NIECKOTO COAEPIKAHMS B CETH
WuTepHeT, caMOCTOSATeNbHO (OpMYIHMpYs MOUCKOBBIA  3ampoc,
HaxOIWUTh IYTU  ONpPEAENIEHHS  JOCTOBEPHOCTH  IOJy4EHHOU
UHPOPMALIMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOMOJHUTENBHBIX

HNCTOYHHKOB

1.19

WCIIONIb30BaTh MpPH  BBIMOJIHEHWHM Y4eOHBIX 3aJlaHUi  Hay4dHO-
MOMYJSPHYIO JIUTEpaTypy (PU3MUECKOro COJAEpKaHMS, CIPaBOYHBIE

Marepuanbl, pecypcbl ceTtu HTepHeT, BiIaAeTh MOpUEMaAMHU




KOHCIICKTUPOBAaHUA TCEKCTA, npe06pa30BaHH${ I/IH(I)OpMaI_II/II/I U3 OJHOU

3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

co3ZaBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBEe HH(pOpPMAllUd M3 HECKOJbKUX HCTOYHHUKOB (DU3MUECKOIO
COJIEp)KaHMSA, IMyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHON WIIH
HCCIIENA0BATENIBCKOM  AEATENBHOCTH, INPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN annapaT u3y4aemMoro pasjiena
(GU3UKKH W CONMPOBOXKIATh BBICTYIUIGHHE IMpE3CHTAled ¢ y4€ToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIPpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX
MMponecCOB pacrupeacIiaThb 00513aHHOCTH B rpyane B COOTBETCTBUHU C
INOCTAaBJICHHBIMM  3aJadYaMM, CJICOAUTb 3a BbIIIOJHCHHMCM IIJIaHA
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHEIH BKJIaa B  JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B3aHMO,Hef/’ICTBPIe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JIEMEHTa

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uzuka — Hayka O TMpupoae. SIBJIEHUS TPUPOIBI.
dusnueckue SABJICHUSA . MEXaHHYECKUCEC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL  M3MepeHne — (U3NUECKHUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IMHMI]

13

14

ECTCCTBGHHOH&Y‘IHLIﬁ MCTOJA IIO3HAHMA: Ha6J'IIO,[[eHI/Ie,
MNOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTE3,
9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUS

Onucanne GU3NIECKUX SBICHUHN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTHyeckue padboTHI:

###Par#t#113mepenne paccTossHUI.
###Par#H#113mepenne 00bEMa KHUJIKOCTH M TBEPIOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX Tell.
#Hi#HPar###ll3mMepene  TeMmnepaTypsl  PH  OMOILHU

KHUIKOCTHOTI'O TCPMOMETpPA U NaTYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNMS O CTPOEHWU BEHIECTBA

2.1

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHE BCUICCTBA

2.2

#i##Par###]|pikenne  dvacturr  BemiectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacCTUI] C  TEMIICPATypOM.

BpoynoBckoe nBmxenue, auddysus

2.3

BzaumopeiicTBHe yacTUI] BEIIECTBA: MPUTSKCHUEC U

OTTAJIKUBAaHHUC




H##Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, JKUJKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

2.4 B3anMocBsI3p MeXIy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX H WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOBI
IIpakTHueckue padbOTHI:
#H#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucrnoip3oBanueM dororpaduit).

2.6 #HA#HPar#H##OnpITel 1O HAONIOGHUIO  TEIUIOBOTO

paciupeHus ra3oB.
#HHHPar###0npITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOTO ITPUTAKCHUA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuveckoe JIBUDKCHUE. PaBHOMEpHOE 3
' HEpPaBHOMEPHOE JIBIKEHUE
#HHHPar###CropocTb. Cpenuss CKOPOCTh npu
3.2 HEPaBHOMEPHOM [IBI)KEHHMHU. Pacu€T myTd U BpeMeHH
JIBUKEHUS
SIBnenune uHepumu. 3aKOH HMHepuUMH. BzaumoneiictBue
3.3 TEJ KaK NPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tena
34 ###Par### InotHocTh BemecTBa. CBSI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aMOAEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' MOMOILIBIO TMHAMOMETpPA
3.7 ###HPar#Ht#Asnenne TaroreHus u cuia Tshkectu. Cuna
' TSYKECTU Ha Jpyrux miaaHerax. Bec tena. HeBecomocTth
38 Cuna tpenus. TpeHue CKONBKEHUS U TPEHUE IOKOA.
' TpeHue B mpupoie U TEXHUKE
29 #HH##Par###Cnoxenne Ccuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoi. PaBHoAEeHCTBYIOIIAs CUIT
3.10 [IpakTueckue padbOTHI:




OnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JBUIKCHMS
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMoOmIsE M Tak Jjanee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka 1o
HAaKJIOHHOM IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBHCHMOCTB pacTshKeHUs (aedopMaruu) MpyKUHBI OT
OPWIOKEHHOW  cuibl.  OmNbIThL, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COMPUKACAIONINXCS TIOBEPXHOCTEH

®dusuyeckue SBJICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C

3.11 Pa3MYHBIMUA CKOPOCTSIMH B JKUBOW U HEKUBOW MPHUPOJIE,
JIEMCTBUE CUIIBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHU4eCKHe yCTPONCTBA: JUHAMOMETD, MOAITHITHUKA
JIABJIEHUE TBEP/BIX TEJL XKUIKOCTEN 1 TA30B
41 Jasnerne TBEpmoro Ttena. CrmocoObl YMEHBIICHUS U
' YBEJIMYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMA,
' TEeMIIEPaTypPhI
43 [lepenaya maBrneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [lTHeBMaTu4eckre MalvHbl
3aBUCUMOCTh  JABJICHMSI JKUIKOCTH OT  TJIyOUHBI.
4.4 IMuapocraTudeckuii mapagokc. CooOIIaroNMecs COCyabl.
['anpaBiyeckre MEXaHU3Mbl
ATtmocdepa 3emin u atMocdepHoe naBienue. [IpranHs
45 CYIIIECTBOBAHMS BO3AYIIHOW 000mouku 3emid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 W3mepenune atMmocdepHoro maBineHus. [Ipubopsl ans
' U3MepeHus aTMOC(HEpPHOro AaBICHUS
JleiicTBHE XKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTamkuBaromass (apXmmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. BozmyxoriaBanue




4.9

[TpakTryeckue paboOThI:

HccregoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOM B IKHAKOCTh 4YacTH Tela.
OnpenenieHne BHITAIKABAIONICH CHIIBI, IEUCTBYIOIIECH Ha
TEJIO, TMOTPY)KEHHOE B  KUJKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CHUJIbI, AEHCTBYIOIICH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLIECH
CHWJIBI, JCWCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYXEHHOW B KUIKOCTh YaCTH Tejla U OT IUIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeomerpa WA
KOHCTPYMPOBAaHUE  JIOAKM W  ompeacneHue e

Ipy30I0ABEMHOCTH

4.10

Ousnyeckue  SBICHUS B TPHUPONE:  BIHUSIHHE
aTMoc(epHOro aBjIeHUs Ha )KUBOW OpraHu3M, IUIaBaHHE

pBIO

411

TexHuYeckne YCTPOWCTBA: COOOIIAIONINECS COCYIHI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHHA TIIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanuueckas pabora
5.2 MexaHnyeckas MOIIIHOCTb
53 [lpocThie MeXaHW3MBI: pblYar, OJIOK, HaKJIOHHAas
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumMeHeHune npaBuiia paBHOBECHUS pblyara K 0JIOKY
«3on0oToe  mpaBwio»  MexaHuku.  KoadourmeHnt
5.5 MOJIE3HOTO NeUCTBUA MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTUM TeJa, MOJHITOrO HaJ 3eMIIEN
5.7 Kunernaeckas sneprust
58 [TonHas mexaHudeckass SHeprusi. 3aKOH M3MEHEHUs U
' COXpaHEHHsI MEXaHUIEeCKON SHEPTHH
5.9 [IpakTueckue padbOTHI:




#H#Par###Onpenenenne pabdoOThl CUJIBI TPEHUsS TNpU
pPaBHOMEpPHOM JBW)KCHHH Tejla II0 TOPU30HTAIBHOU
noBepxHoctu. MccnenoBanue yciloOBUH PaBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUS] MEXaHUYECKON SHEPT U

dum3nyeckre SIBICHHUS B nopupoac: pblHaru B TEIC

5.10
YeoBeKa
TexHUuecKkne YCTPOMCTBA: pblYar, IMOJABWXHBIM U
5.11 HETOABIDKHBINA OJIOKH, HAKIIOHHAS IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUA
pa3zeJa 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKON
6.1 TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
. MoJieKya.  OnbITel,  MOATBEP)KAAIOIHME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHOKUHETUIECKON TEOpUHU
Mogenn  TBEPAOro, JKUAKOIO W ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramuimdeckue u amopHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX Tel
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauuBaHuE U KallWIISIPHBIE SIBJICHUS
6.5 TennoBoe pacumpeHue U CxaTHe
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TEIUIOBOI'O JABMKEHHS YaCTHUI]
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPrHuHu: TEeIUIonepeada u COBEpIIeHNE paboThI
6.8 Bugsl Teronepenaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,




HU3Ty4YCHUC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBjIeHuUs
[lapooOpa3zoBanue u  koHaeHcanus. Mcnapenue.
6.12 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y ieJabHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeroBbix asurareneit  KILJ]
6.15 TEIUIOBOTO JABHUTaTess. TeroBble ABUTATENH MU 3alllUTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#HHPar###ONbITEL  TI0O  BBIPALMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

H#HHHPar###0OnbITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JIABJICHUS] BO3JyXa OT €ro oO0béMa M HarpeBaHUs WU
OXJIaXKICHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPTUU Tela B pe3yibTaTe Teruionepenayn u padoThl
BHEIITHUX CHII.

#H##Par###lccnenoBanrue SBJIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAUTHYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yaeIbHOU TEIUIOEMKOCTH
BeIECTRA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/yXa.

#H#Par#H##Onpenenenre yaeabHOW TETUIOTHI TIABICHUS

JIBJA.

6.18

dusnueckue SBICHUS B TPUPOJC: MOBEPXHOCTHOE
HATSOKCHHWE ¥ KaMWULIPHBIC SBJICHHS B IPUPOJIE,
KpPHCTAIUTBI B pHpo/ie, u3nydenne ColiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuyeckue  ycTpoiicTBa: KamWUISIPhl, MPUMEPHI
WCIIOIB30BAHUS KPHUCTALIOB, JKUJKOCTHBIH TEPMOMETD,
JMaTYUK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCUXPOMETP, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
BsanmoneiictBue 3apspkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBUCHIMOCTH CHITBI B3aUMOJICHCTBUSI 3apSIKEHHBIX TEJl OT
BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TeJIaMu)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOr0 TOKA. VICTOYHMKYN OCTOSIHHOTIO TOKa
JeticTBus 3JEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUd TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpshKeHUe
29 CornpotuBienue MIPOBOJHUKA. VYnenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa U1l ydyacTKa Lenu
[locnenoBarenpHOE W HapaJUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrosiHHBIE MarHWTBL. B3auMozeicTBHE NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnone. MarnuTHoe mosie 3€MIIM M €0
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJIEKTPO/ABUraTeed B TEXHUUYECKHMX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOM SHEPIuMu. DNEeKTPOCTAHITII Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

W3mepenue u perynupoBaHie HaMpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIAU TIOTIEPEYHOTO CEYCHUS M MaTepHaia.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSHDKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKA MPHU MapajieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OmnpeneneHre  MOLIHOCTH  3JIEKTPHUUECKOTO0  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Heil. Onpenenenue KIIJ{ narpeBarens. McciaenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO MOJIS TOCTOSTHHBIX MAarHUTOB TPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpITbl, JEMOHCTPHUPYIOLIUME  3aBUCUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHﬁ MAaroiuMTHOIO I0Ji1 Ha IMPOBOJHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHUIO ABJICHUA 3JICKT’pOMaFHHTHOI>'I HHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

dusznueckue SBJICHUS B TPUPOJEC: DICKTPUUECKHE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO MOJIs JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHSIHHC

7.22

TexHU4YecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETYUK IJICKTPUUYECKOM DHEPIuH,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBHUIaTEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Konx anementa IIpoBepsieMble 2JIEMEHTBI COAEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuainpHas TOYKA.
51 Cucrema orcuéra
" 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O IBUKECHUS
8.3 PaBHOMEpHOE IPAMOIIMHEHOE TBH)KEHUE
##HPar##HepaBHOMepHOE MPAMOIMHENHOE JBUKEHHE.
8.4 Cpennsiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU

HEPAaBHOMEPHOM JBHUKECHUU




YckopeHue. PaBHOyCKOpEeHHOE MPSAMOIMHENHOE

8.5
JIBIDKEHUE
8.6 #HHPar###CBooonHOoe magenue. OneITel [ anuies
###Par###PaBHoMepHOEe JBUKEHUE TI0O OKPYKHOCTH.
8.7 [lepuon m wactora oOpameHus. JIuHelHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEeHNE
8.8 [lepBriii 3axkoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 #HH##Par###] [puHIIUTT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar####Cunia  TpeHus: cuila TPEHUS CKOJIBXKEHMS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPEHUS
#H#HPar###Cuna  TSOHKECTH H = 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOpEHHE CBOOOHOrO MaeHUs
IBwxkenne  muaHer  Bokpyr  Connuma.  Ilepsas
515 KOCMHYecKasi CKopocTb. HeBecoMoCTh U eperpys3ku
8.16 PaBHOBecue MaTepuaabHOM TOUKH. AOCOTIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPAOTO TeNa C 3aKPEIUIEHHON
847 OCBbI0 BpameHuss. MomeHT cuisl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MMnynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 H#HHH#Par###PeakTHBHOE NBIKEHIE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
Pabora cunm TsaxkecTH, ympyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThI
) [lorennmaneHast »HEprus Tena, NOAHATOTO  HAX
8.23 MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanbpHas 3HEPIUsl CKATON NPY>KUHBI
##HPar###Kunernueckas ~ sueprusi.  Teopema o
5.25 KUHETUYECKON SHEPTruu
8.26 HHHPar###3aKkoH coXpaHeHUs] MEXaHUYECKOH SHEpruu




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeiHed CKOPOCTU CKOJIBXEHHs Opycka
WIM [BIDKCHMS IIApUKa 110 HAKIOHHOW INIOCKOCTH.
OmnpeneneHue yCKOpeHUs Teja MpU PaBHOYCKOPEHHOM
JBVKCHHUH 10 HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTE3bl: €CAM MPU PABHOYCKOPEHHOM
JABMXXCHUN 0e3 HavaILHOU CKOPOCTHU NYTHU OTHOCATCHA
Kak psan HEUETHBIX 4Yuceil, TO COOTBCTCTBYIOIINC
IPOMCIKYTKU BPECMCHHU OJIUHAKOBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHUS
OT CWJIBl HOpPMaJbHOTO JaBieHus. OnpexneneHue
ko3(duuuenta TpeHus ckosbxkeHus. OmnpexneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padboOTbl CHIIBI
TPEHHs IIPM PAaBHOMEPHOM JBIJKCHHU Tela IO
TrOpPU30HTAJILHONW moBepxHOcTU. OmnpeneneHue pabdoOThI
CHJIBI  yOpYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABM>XKHOI'O u IIOABMIKHOI'O

0JIOKOB

8.28

duznyeckue SBICHUS B mpupoac: NpuiIMiBbl U OTJIMBBI,
JABMXXCHUC IIJIaHCT CoaHeyHoH CUCTCMbI, PCAKTHUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebartenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: Mepuo/], 4acToTa, aMIUTUTYa
9.0 Marematnueckuit u IIPYKAHHBIN MasITHUKHU.
' [peBpatienue sHEprun Npu KoaedaTeIbHOM JIBHKEHUH
03 3aryxaromue KojebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pesonanc
Mexannueckne BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBL. JlJIMHA BOJHBI U

CKOpOCTb €€ pactpocTpaHeHusi. MeXxaHn4eCKHe BOJIHBI B




TBépI[OM TECIIC, CeliCMHUYECKHE BOJHBI

9.5 3ByK. ['poMKOCTb 1 BhICOTA 3BYKa. OTpa)KeHHE 3ByKa
9.6 Nudpas3Byk u yiapTpa3Byk
[IpaxTrueckue padbOTHI:
OnpeneneHre 49acToThl ©  Tepuoaa  KoyieOaHUi
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUi
NPYXKHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUi
' MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUM
OPYXKHMHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHuit rpysa,
MOJIBELICHHOTO0 K HUTH, OT Macchl Ipy3a U >KECTKOCTH
NpYXUHBL. M3MepeHne ycKopeHUs: CBOOOHOTO TaICHHUS
Ou3nvecKue SBJICHHUS B MPUPOJIC: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHU4Yeckrue YCTPOMCTBA: 9XOJOT, HCIOIH30BaAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMal"HI/ITHOC II0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBEI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH

10.3 DJneKTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeETa.

' BonHoBEIE CBOlCTBA CBETA

[IpakTtuyeckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  DJJIEKTPOMarHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenehoHa
@dusnueckue SABIEHUS B HIpUpOAeE: OHOJIOrMYECcKoe

10.5 JIeHCTBHE BUJIUMOTO, yIbTpaduOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE

SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOI CBSI3U
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CBETOBBIE ABJIEHUA

11.1 JlyueBast monenb cBeta. IcTOUHHMKY cBETa
11.2 [IpsamonnHEHOE pacpoCTpaHEHHE CBETA
Otpaxenue cBeta. [Imockoe 3epkano. 3akOH OTPaKEHUS
11.3
CBeTa
114 [Ipemomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop myyeit B TuH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onTuyeckas cucrema. biau3opykocTe U
' JATbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jucmepcus cBeTa
[TpakTrdeckue paboOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTH yriia
OTpaXeHHs CBETOBOTO JIy4ya OT yIJia MajeHusl.
#H##Par###3yueHne  XapakTEPUCTHK  H300pakeHHS
npeaMeTa B INIOCKOM 3epKalie.
#H#Par###1cciae noBanue 3aBUCUMOCTH yria
NPEOMJICHUSI CBETOBOrO Jiydya OT YIjla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' #i#Par## lonyuenne n300pakeHU €  MMOMOIIBIO
coOMparoIIeH TUH3HI.
##HPar###Onpenenenue  (QOKYCHOTO pPACCTOSHUS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTUH3BI.
HHHPar###0neITEl IO pa3NoXKeHHI0 Oeyoro cBera B
CIIEKTP.
HH#HPar###0ONpITEl IO BOCHPUSATHIO 1IBETA IPEIMETOB
pU WX HaOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusnyeckue sBICHUS B npupoje: 3arMeHus CoJiHIa 1
11.10 JlyHBI, 1IBeTa TEN, ONTHYECKHUE SIBIICHUS B aTMmocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOIT,
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(I)OToanHapaT, OIITHYCCKHUEC CBCTOBOIbI

KBAHTOBEBLIE SABJIEHUA
121 Onertel Pezepdopna w mmanertapHass MOENb aToMma.
' Monens atoma bopa
199 Hcnyckanne W MOrJomieHHe cBeTa aToMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITy4YeHHs
oy Crpoenue aromHoro sapa. HykinonHas Mojenb
' aToMHoro siapa. M3otonsl
128 PaanoaktuBHbie mpeBpamienus. llepuon momypacnana
' aTOMHBIX s7ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO H
' MacCcOBOTO YHCET
12.7 OHeprus cBA3U aTOMHBIX sziep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunHTtesa u neneHus anaep. VICTOUHUKN SHEpruu
' ConHua u 38€31
129 SnepHas oHepretuka. JleWicTBMe  paJMOaKTUBHBIX
' U3JTy4EHUI Ha )KUBbIE OpPraHU3MBbI
[IpakTrueckue padboTHI:
HaGmronenne CIJIONIHBIX H  JIMHEHYATBHIX CHEKTPOB
12.10 U3ITY9ICHUSI.
HccnenoBanue TPEKOB: M3MEpPEHHE JHEPTHH YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepeHune paaroakTHBHOTO GoHA
@dusznueckue SABICHUS B TPUPOJAE: ECTECTBEHHBIN
palnOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE M3IY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JeficTBUe PAaJUOAKTUBHBIX M3JIyYEHHH Ha OpraHu3M
4eyioBeKa
1212 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyadbHbBIN JO3UMETP, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  (GU3MKHM B HAyYHOM  KapTUHE  MUDPA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(UBUYECKUX 3HAHMK M MX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOILIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUsI MaTEepPHH, 00 aTOMHO-MOJIEKYJISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (pr3nuecKoe sBJICHHE;
YMEHHE paclo3HaBaTh MPOSABICHUE U3yYCHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO amnmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M WCIOJIb30BAaHWE WX JUISI PEIICHHs Y4eOHBIX 3ajad;
YMECHHE XapaKTepU30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOoBaMM METOAOB HaydyHOTO I[IO3HAHUS C Y4ETOM
COOJIFOICHHS TIPAaBMJI O€3011aCHOTO TpyZa: HaOOACHUE (PU3HUSCKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMH, OMHUCHIBATh XOJ
OIbITA U 3alMCHIBATh €0 PE3ybTaThl, (POPMYIMPOBATH BBIBO/BI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh OTPEIIHOCTH, JI€JIaTh BHIBOJIBI IO Pe3yIbTaTaM

HUCCICIOBAaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToOMa,
HYKJIOHHasi MOJEJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX Jif

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUecKue
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

($u3nUeCcKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a41

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U H606XOI[I/IMBIC (1)I/ISI/I‘ICCKI/Ie
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3aKOHOMEPHOCTHU

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUSAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY’Kalolllel cpeje; MOHUMaHHUe
HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUM (U3MKU U TEXHOJOTUMU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHH; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOTO CoIepIKaHMs, CIIPABOUYHbIE MaTepuajbl, PECYpChbl CETH
WuTtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  TPEeOOpa30BaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA

OI'9 11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 MEXAHUWYECKUE SIBJIEHUS
11 Mexanuueckoe nBwKeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHTENIBHOCTh JABUKCHHS
PaBHOMepHOE U HepaBHOMepHOe ABMXeHue. Cpeanss ckopocTb. Dopmyia
1.2 JUTSL BBIYUCIICHHSI cpeHeii ckopocTu: V = S/t
PaBHOMEpHOE TPSIMOJMHEWHOE ABM)KEHHE. 3aBHCHMOCTh KOOPAHMHATHI Tela
OT BPEMEHHM B CJIy4ac paBHOMEPHOTO MPSMOJIMHEHHOTO JIBF)KCHHMSI:
13 xX(1)=x,+vt
I'padukyn 3aBUCHMOCTH OT BpPEMEHH MAJisi MPOEKIMH CKOPOCTH, TMPOCKIHH
MepeMeIieHusi, MyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBUKEHUU
3aBUCUMOCTh KOOPAMHATHI TeJIa OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MIPSIMOJTUHEHHOTO JIBUKCHWS:
5
Self) =vg, = f+ay = ;
2
Dopmynbl 1S MPOSKIMH MEePEMEIICHUs, TPOSKIMU CKOPOCTH U MPOEKIUU
YCKOPEHUS MPU PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upy T4, 1,
a, () =canst,
Ulrl - l"}l:r: zza:rsrc
I'paduky 3aBUCHMOCTH OT BPEMEHHU [JIsl TIPOSKIUU YCKOPEHUSs, MPOCKIIHH
CKOPOCTH, TIPOCKIIMU TMEPEMEIEHUsI, KOOPAMHATEI MPH PaBHOYCKOPECHHOM
MPSIMOJTUHEITHOM JBUKCHUU
CBobognoe manenue. DopMyIbl, ONMUCHIBAIONINE CBOOOJHOE MaJleHUE Tena
15 M0 BEPTHUKAIU (IBUKECHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHH MAJi MPOEKIHUU YCKOPECHHS,




MNpOCKIHUKU CKOPOCTU W KOOPAWHATHI IIPU CBO6OHHOM nmagcHun TEja II0

BCPTUKATIN

CKOpOCTB PaBHOMEPHOI'O JABUKCHHUA TEJia IIO OKPYHGKWTH.IIaHpaBHeHHG
CKOpPOCTH.

dopmyna AJid BBIYUCICHUS CKOPOCTU 4Yepe3 panyc OKPYKHOCTH M TEPUO]

oOpareHus:
27R
L=
T

LenTpocTpeMutenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTEIBHOTO

1.6 yckopenus. Dopmyna [u1sl BBIYMCIIEHUS YCKOPEHUS:
2
a. — L
"R
®opmyina, cBsI3bIBarOLIasl IEPUOJT U YaCTOTY OOpaleHUS:
v = !
T
Macca. IInotHocTs Bemectsa. @opmMyra i BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas Gusnueckas BennunHa. CIoKeHne CUIl
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHUJIbI,
JNEUCTBYIOIIEH Ha TEJIO
Bsanmopericteue ten. Tperuii 3akon HeroToHa:
1.11 Fy y=-F,
1.12 Tpenue nokos U TpeHUE CKONbKEeHMs. DopMmysa I BBIYMCIECHUS MOIYJIS




CHJIbI TPCHUSA CKOJIbKCHUA:

szp-;"-f

1.13

Hedopmanust Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

my -1,
F=G.—L1_2
R
Cuna tsxecTu. YCKOpeHHe CBOOOIHOTO MaAeHHUS.
dopmyna JUisl BBIYUCICHUS CUJIbI TSDKECTH BOJIM3M MOBepXHOCTH 3emiu: F =
mg.
JBmwxkenue mnanet BOoKpyr Comnnia. [lepas kocMuueckast CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas Gu3nUYecKas BEIMYUHA.
p=mi

I/IMHYJ'IBC cucteMsl Tei. IsMeHeHne HUMITYJIbCA. HMHy.]'IBC CHJIBI

1.16

3akoH COXpaHCHHA UMITYJIbCA JIJIA SaMKHyTOfI CHCTEMBI TCII:
p=nyly +im, U, =const

PeaxkTuBHOE NBUMXKEHUE

1.17

Mexannueckast padota. @opmyia sl BBIYUCICHUS PaOOThI CHIIBL:

A=Fscosc

MexaHn4decKkass MOITHOCTb:

nv=24
I

1.18

Kunernueckas n MMOTCHIUAJIbHAsA DHCPIUsl. CDopMyna JJIA BBIYUCIICHUS

KUHETUYECKON IHEPTUU:




}JEJE
By

TeopeMa 0 KHHETHYECKOH OHCPTIUM. d)opMyJIa JJI BBIYUCIICHUA

HOTeHHHaHBHOﬁ SHEPIUU TC€Jia, IOAHATOrO

HaJI 3eMIei:

E,= mgh

MexaHuyeckasi SHEpPrus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUYeCKoW sHeprun. Popmya ajs 3aKOHa
COXpaHEHHUs MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CHII TpeHusi: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU MPU HATTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poraar. Moment cubl: M - FI.
¥YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[MonBu>kHbiii 1 HenoaABMKHBIN O6510KU. KITJ] mpocThIX MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiienue TBEpIOrO TEIIA.
®opMyiia 7151 BBIYUCICHUS J1aBJICHUs TBEPOTO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe AaBleHUE.
I'mapocTaTudeckoe naBieHre BHYTPHU KUAKOCTH.
®opMyia 17151 BBIYUCICHUS 1aBJICHUS] BHYTPH KUIKOCTH:
P=Pgh+Pmy,
1.22 3akoH [lackans. I'mapaBnnyeckuil npecc
193 3akoH Apxumena. @opmyna Uisi ONPEAENCHUS BBITAIKUBAIOIIECH CHUJIBL,

JICUCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B )KUAKOCTh WUJIU Ta3:




o =PEV

VcaoBue nnaBanus Teia. IlnaBanue CyaOB UM BO3YyXOIIJIaBaHHUC

1.24

Mexannyeckue KojieOaHus. AMIUTUTYa, TEPUOJ W YacToTa KOJIeOaHW.

<1>opMyJ1a, CBA3BbIBAOIIAA YaCTOTY U ICPUO KOJIeOaHMIA:

1.25

MareMaTnueckuil U TNPYKUHHBIA MasTHUKH. [IpeBpamenue sHeprum mnpu

K0JIe0aTEeIbHOM IBMKCHUH

1.26

3aryxaromue konebanus. BeiHyXIeHHbIe KoneOanus. PezoHaHc

1.27

MexaHU4eCcKHe BOJIHEL. HpOIIOJ'IBHBIe " MOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUA BOJIHBI:

A=v-T

1.28

3Byk. ['poMKOCTh U BhICOTa 3BYKa. OTpa)keHHe 3BYKOBOI BOJIHBI HA TPAHUIIE

nByx cpen. MIH]pa3Byk U ynbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenne cpegHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUJIIbI; KECTKOCTH
NPYKUHBL; KOAPOUIMEHTA TPEHUSI CKOJBKEHUS; Pa0OTHI CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTH ABMXKEHHUS OpycKa [0 HAKJIOHHOM IIOCKOCTH;
yCKOpeHus: Opycka TpH JBMKEHHUU IO HAKIOHHOW IJIOCKOCTH; YacCTOTHI U
nepuoga KoyieOaHMM MaTeMaTHYeCKOro MAasTHUKA; YacTOThl U Iepuojaa
KojeOaHUil TPYKUHHOIO MAasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO Ha
pblyar; pa®OThl CWJIBI YOPYrocTH TMpU HOABbEME TIpy3a C IOMOIIBIO
HETOJBIKHOTO 0JioKa; pabOThl CHUJIBI YHOPYrocTH INpH MOABEME Ipy3a ¢
MIOMOILBIO TOJBMXKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyXEHHOU
YacTU TeJla U OT IUIOTHOCTU KHJKOCTH; HE3aBHCHMOCTU BBITAJIKUBAIOIIECH
CHJIBI OT MacChl TeJa; CHJIbl TPEHMsI CKOJIBXKEHUS OT CHJIbl HOPMaJbHOIO
JABJIEHUs] M OT poJia IOBEPXHOCTH; CHIBl YNPYIOCTH, BO3HHUKAIOIIEH B
MpYXHUHE, OT CTENEeHH JepopMaluu MPYKUHBI; YCKOPEHHUs] Opycka OT yria
HaKJIOHa HampapBisiollell; mnepuoja (YacToTbl) KoJeOaHUH HUTSHOTO
MadTHHKa OT AJIMHBI HUTH; ICPUOJa KOJIEOaHMI MPY>XUHHOT'O MasiTHUKaA OT
MacCChl TIpy3a U KECTKOCTH MPY>XXUHBI; HUCCIICAOBAHUC HCE3aBUCUMOCTHU

neproja KojeOaHWH HUTSHOTO MasTHHUKAa OT Macchl rpysa. lIpoBepka




YCJIOBUA paBHOBECHUS pblUara

Qusuueckue s61eHUsA 6 npupode. TIPUMEPHl IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM W HEXUBOW MpHpoJe, JeHCTBHE CHIIBI TPEHHS B

OpupoAc W TCXHUKE, IPUIMUBBI U OTIHUBBI, JABHXCHHC IIJIAHCT ConHeuHoM

1.30 CHCTEMBl, PEAKTUBHOE JBWKCHHME O>MBBIX OpPIaHHU3MOB, pbIYard B Tele
4eJI0BeKa, BIUSHUE aTMOC(EPHOro JaBICHUS Ha )KUBOM OpraHu3M, IlaBaHUe
pBIO, BOCTIPUSTHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHHE, CEUCMHUYECKHE
BOJTHBI, ITyHAMH, 3XO
Texnuueckue ycmpoticmea: CUIUIOMETp, TaTINKA TIOJO0KEHUS, PACCTOSIHUS U
YCKOPEHHUs, AMHAMOMETp, IOJIIMITHUKY, PAKEThl, pbIUar, MOJBMKHBIH U

L31 HETIOJBIKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTbh, IIPOCTHIE MEXAaHU3MBI B OBITY,

' cooOmraromuecst CoCybl, yCTPOMCTBO BOJONPOBO/IA, THAPABINUECKUHN Tpecc,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPLIHEBOIl HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAaHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE ABJIEHNA
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOM TEOpPHUHM CTPOECHHUS

2.1 BemecTBa. Mojenu TBEPAOTo, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUN
BeniecTBa. Kpucrammueckue n amopdHbie Temna

25 JlBmwxeHne uacTuil BemiecTBa. CBs3b CKOPOCTH JIBWXKCHHS YaCTHIl C

' TemnepaTypoii. bBpoyHoBckoe nBmkenue, muddysus

2.3 CMmaunBaHue U KallWIISIPHBIE SIBJICHUS

2.4 TemoBoe paciMpeHue u cxxaTue

2.5 TennoBoe paBHOBecHe

26 Buytpennsiss sHeprus. Pabora m Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTrUn

2.7 Buap! Teruionepeaaun: TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3TyICHUE
HarpeBanue wu oxnaxnaenue Ten. KommdecTBO TeIUIOTHL. — YenbHAs
TEILNIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHHsI PHEPTUU B TEIUIOBBIX IMpolleccax. YPaBHEHUE TEIJIOBOTO
29 OanaHca:

O +0,+..=0




2.10

Ucnapenue n konaeHcanusi. I3MeHeHUE BHYTPEHHEW 3HEPIUU B MPOLECCE
WCnapeHuss W KOHJeHcauuu. KumneHwe KUIAKOCTH. YJelbHAas TEmioTa

napoobpasoBanus: L = Q/m

211

BmaxxnocTs BO31yXa

212

[InaBnenne u kpucraumsauusa. l3MeHeHHMEe BHYTPEHHEH OSHEpPruu IIpU

IJTaBJICHUU U KpUCTAJIJIM3allN. Yﬂeanaﬁ TCIJIOTA IIJIaBJICHUA

2.13

BuyTpeHHsss SHeprus CropaHus TOIUIMBA. YJEJIbHAs TEIUIOTa CrOpaHus

torumBa: g = Q/m

2.14

[Mpuniuns! paboTs! TermnoBbix aurarenei. KITJ{ termoBoro apuratens

2.15

IIpakmuueckue pabomul

N3mepenne  yAenbHOW  TEIJIOEMKOCTH  METANIMYECKOIO  IIWIMHJPA;
KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIIepaTyphl
(buKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HAarpeTblii UIUHAD;
KOJIMYECTBA TEILIOTHI, OTAAHHOIO HAarpeThiM LIWJIMHIPOM, IOCIIE OITYCKAHMS
€ro B BOJly KOMHATHON TeMIlepaTyphl; OTHOCUTEIbHON BIa)KHOCTH BO3JIyXa;
YACNBHOW  TEIUIOTHl  IUIaBieHUs JbAa. MccienoBaHnne  HU3MEHEHUs
TEeMIIepaTyphbl BOJABI MPHU PA3IUYHBIX YCIOBUSX; SBJIECHUS TEIUIOOOMEHa MpHU

CMEIIMBAaHUM XOJIOJHOW U rOpsiYet BOJBI; POLIECCA UCTIAPEHUS

2.16

Qusuyeckue A6NeHUs 6 npupode: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBJIEHUS B IPUPOAE, KPUCTAUIBI B IPUPOAE, HU3IyUCHHE
Conuma, 3amep3aHue BOJOEMOB, MOpCKHE Opusbl; 00pa3oBaHUE pPOCHI,

TyMaHa, HHCA, CHEra

2.17

Texnuueckue  ycmpoticmea:  KalWULSIPbl, TMPUMEPbl  HCIOIb30BAHUS
KPUCTAJIJIOB, JKUAKOCTHBI TEpMOMETp, AATYUK TEMIIEpaTyphbl, TEepMOC,
CHUCTeMa OTOIUICHHUS IOMOB, TMTPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATEb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB




3.2

BsaumopericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUS PIEKTPHUUECKOro 3apsia
34 Onektpuueckoe moie. Hampspk€HHOCTH snekTpuueckoro moins. [lpunnummn
CYIEPHO3UIIMU NEKTPUIECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJsA Ha
AIIEKTPUIECKUE 3apsbl. [[pOBOAHUKY U AUIIICKTPUKH
[TocTostHHBINA BneKTpUYEeCKUd TOK. JlelcTBus anekTpuyeckoro Ttoka. Cuia
Toka. Hampsikenue.
3.6 I =q/t,U=Alq
DNEeKTPUUECKOE COMPOTUBIIECHHE. Y AENBbHOE SJIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma [t yyactka snekrpuyeckoii nernu: | = U/R
[locnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHHE MPOBOHIUKOB PABHOTO COMPOTHBICHHUS:
U=U;I=1+I;R=2.
2 2 -
CMemiaHHbIE COSTUHEHMSI IIPOBOTHUKOB
PaGora u momHOCTB 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
3.11 O=I"-R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJ€ TPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHMM
MarHUTHON MHIYKIIUU
313 MarautHoe TmoJie TOCTOSHHOTO MarHuTa. B3anMmopeilicTBHE MOCTOSIHHBIX
MarHuToOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM




3.15

Omnpitel @apanes. SABnenue anexkTpoMaruuTHol nuaykuuu. [Ipasuno Jlenna

IIpakmuueckue pabomul

W3mepeHne  DIIEKTPUYECKOTO  CONPOTUBIICHHUS  PE3UCTOPA;  MOILHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI AMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOILIEIO B IPOBOJHUKE

(pe3ucTopbl, JaMmroyka), OT HamlpsOKeHUsT Ha KOHIAX IPOBOJHHUKA;

3.16 3aBHCUMOCTH COTPOTHBJICHHUS OT JJIMHBI TPOBOJHUKA, IUIOMIATN €Tro
MOTIEPEYHOTO CEUSHHSI U YACITHHOTO COMPOTHBIICHHS.
[lpoBepka  mpaBwia AN SJNEKTPHUYECKOTO  HANPSDKEHUS  TIPH
MOCTICIOBAaTEIbHOM ~ COEJIMHEHUH IPOBOJHUKOB, TMpaBWJa JJS  CHIIBI
AJIEKTPUUYECKOTO TOKa TPU TNapayIeIbHOM COCJMHEHWH TPOBOIHHUKOB
(pe3ucTophbl U JITAMIIOYKA)
Qu3uyeckue s6leHUs 6 npupode: DIIEKTPUUECKHE SBICHHUS B aTtMocdepe,

3.17 JIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TMoyie 3eMiH, Jpeid
TMOJIFOCOB, POJIb MArHUTHOTO TIOJISL JJIs1 AKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3JNEKTPOCKOI, aMIIepMETp, BOJIBTMETp, peocTar,
CUETYMK OJIEKTPUYECKOM OSHEPTrUH, dIIEKTPOOCBETUTENIbHbIE MPUOOPHL,

3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (mpumepsr), 3IIEKTPUYECKHE
MPEOXPAHUTENH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast mozenb cBeta. [IpsiMonuHeitHOe paclipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus ceera. [Inmockoe 3epkaino

3.22 [Tpenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETa

3.23 Hucnepcus cBera

3.4 JIlunza. Xop nydeit B munze. ®oKycHOE paccTossHUE JIMH3BL. OnTHYeCKas cuiia

' munsel: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHuecKue npruoopsl
Ipaxmuueckue pabomul
###Par##113MepeHne ONTUYECKON CHIIBI COOMpAaroIIel JUH3BI, (OKYCHOTO

3.96 paccTossiHuA coOuparomieii JTuH3bl (10 CBOWMCTBY paBEHCTBA pa3MEpoB

npeaMeTa U U300paxKeHusl, KorJaa MpeaMeT pacioioskKeH B IBOMHOM (okyce),
MoKa3aTess MpeIoMIIeHHs CTeKIIa.

#H##Par###lccnenoBanre cBOMCTBAa M300paKEHUS, IOJTYUSHHOTO C TIOMOIIIBIO




CO6Hp&IOIJ.I€I>i JIMH3bI; U3MCHCHU (I)OKYCHOFO PACCTOSAHUA ABYX CJIOKCHHBIX
JIMH3; 3aBUCUMOCTH YyTI'JIa IIPCIOMJICHUA CBCTOBOT'O JIyda OT YyIJia MaACHHUA Ha

Ir'paHULC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUS 8 npupoae: 3aTMCHMUAA COJ'IHHa u HYHBI, OBETa TCI,

321 onTHYECKHE sBJIeHUs B atMochepe (11BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKHW, TEPUCKOI, (oToammapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE ABJIEHUA
i1 PanuoaktuBHOCTE. Anbda-, Oeta-, ramma-uznydeHus. Peaknuu anbda-u
' Oera-pacmana
42 Omnbitel Pesepdopna mo paccesnuto anbda-uactui. IlnanerapHas monenb
' aToma
4.3 CocTtaB atoMHOTrO0 siyipa. M30Torb!
4.4 [lepuon momypacnaza aTOMHBIX sIIEp
4.5 SAnepHble peaky. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue sA6NeHUs 6 Npupooe: ECTECTBEHHBI paAHMOaKTHUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, PaJUOAKTUBHOE H3JIY4YCHHE IPHUPOIHBIX MHUHEPAJIOB,
JeHCTBUE PaIMOAKTUBHBIX U3TyYEHUI Ha OpraHU3M YelIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHUIYAIbHBIH JTO3UMETD,

KamMepa BI/IJ'IBCOHa, AACPpHasA SHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 7 knacc: 0a30BbI YPOBEHB: YUEOHUK, 3-€ U3/IaHNE, TepepadoTaHHOEe
[Teperimkun M1.M., IBanoB A.W. AkimonepHoe o611ecTBo «3marenbeTBo
«[Ipocsemienue»

» dusuka, 8 knacc/ I'pomoB C.B., Poquna H.A., benara B.B. u npyrue; mox
penakuueit [TaneOparuena FO.A., AkuuonepHoe o0iiecTBo «M31aTenbcTBO
«ITpocBemenue»

» dusuka, 9 knacc/ I'pomos C.B., Pogquna H.A., benara B.B. u npyrue; nox
penakmueit [Taneoparmesa FO.A., AknmonepHoe obmiectBo «M31aTenbcTBO
«IIpocseuenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

» dusuka, 7 kacc: 6a30BbIN YPOBEHb: YUEOHUK, 3-€ U3AaHue, nepepadboTaHHOe
[leppiukun .M., BanoB A.M. AkumonepHoe oomiecTBo «M31aTenbcTBo
«[IpocsemieHue»

» dusuka, 8 knacc/ 'pomos C.B., Poquna H.A., benara B.B. u npyrue; noxg
penaxiueit [Tane6parnena FO.A., AkumonepHoe obiiectBo «M31aTenbcTBO
«IIpocemienue»

» dusuka, 9 xknacce/ 'pomos C.B., Ponuna H.A., benara B.B. u npyrue; nmon
penaxuueit [Tlaneoparuena FO.A., AkunonepHoe o0iectBo «M31aTenbeTBO
«IIpocBemenue»

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET



