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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ylbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « usznkay.

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yueToMm deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOro npeamera «Dusukay.

Copnepxkanue mporpaMMbl MO0 (U3MKEe HampaBieHO Ha (HOopMUPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYyYaroUIMXcsi M OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
MJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHHS W
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1LEJIbI0 OKa3aHWUs METOJINYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SABJICHUN, HW3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3NUeCcKO
reorpaguei, BHOCUT BKJAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMSI, TO €CTh CII0CO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpenrosiaraeT OBJAJECHUE
CIENYIONMMHA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIONUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATh HAYYHBLIC AOKA3aTCJIbLCTBA
AJIS1 TIOJTYYCHUS BBIBOJIOBY.

[lenn wu3ydeHus (PU3MKM HaA YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUA
omnpeneseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBareNbHBIX opraHuzanusx Poccuiickoii ®@enepanuu, peagu3yOIMIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIC TIPOTPAMMBI.

Lenu nzydyenust GU3uKu:

NPUOOPETCHUE HWHTEpEca M CTPEMJICHUS OOYYalolmUXCsd K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PA3BUTHUE WX HMHTEIUICKTYaIbHBIX W TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUA O HAYYHOM METOJE MO3HaHUA U (popMupoBaHme
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEPUH M (PyHIAMEHTAJILHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  TPEACTABJICHWA O  BO3MOXHBIX  cdepax  Oymymien
poeCCUOHAILHON JCATEIBPHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIIIEeMy 00YYEHHUIO B 3TOM HaIPaBJICHUH.

JlocTrKeHHME 3THUX TIeJIed MPOorpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO
obmero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHMH O JAUCKPETHOM CTPOEHHHM  BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JSJEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBACHATH (PU3UUYECKHE SBICHUS C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIeHHs MPOCTEHIINX pacyeTHBIX 3aJad ¢
UCTIOJIb30BAHUEM duznyecknx MOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SBJICHUS U BBIMOJIHITH OMBITHI,
nabopatopHble pabOThl ¥  OKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
MCTIOJIb30BAHNEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHGpoOpManuel (Gpu3nIecKoro cojepKaHus,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUIX (PU3MKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHNE WH(POpMaLUY;

3HaKOMCTBO €O cepamu MpodecCuoHaIbHOMN AeATEIbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTIXKEHUSX (PU3NYECKON HAYKH.



OO11ee ynCIo0 YacoB, pEeKOMEHAOBAHHBIX IS M3y4eHUs (U3HUKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe mno (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSl PEKOMEHIATEIbHBIM, YUUTEb JIEaeT BHIOOp MpPHU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHIYaJbHBIX OCOOEHHOCTEH
00y4aromumxcsi, CIUCKa SKCIEPUMEHTANbHBIX 33JaHUul, MpeAaraeMblXx B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY’KAIOLIEro Mupa.

@uszuka — Hayka o mnpupoxe. fABnenHus npuponbl. Du3znyecKue sSBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. DPuznyueckue
npudopsl. [lorpemHocts u3mepeHnit MexxayHapoiHas cucteMa euHull.

Kak ¢usuka u jApyrve ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMS: HAOJIOJCHHE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBICHHUH C MOMOIIbIO MOJIeNel

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®Ousuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM H
U(PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue UEHBI ACIEHUS MIKAJIbl U3MEPUTEIHHOTO TPHOOpa.

2. M3mepenue paccTosTHUN.

3. H3zmepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue TeMmmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO IMPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapuKa, MylmeHHOr0 TOPU30HTAIbHO, TeM O0Jbllle, 4yeM OOJIbIle BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BelLeCTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>keHne yactull BemiecTBa. CBsA3b CKOPOCTHM JABWKEHHS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra3oB, JKUJKOCTEH M TBEPJBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO BUKEHHUSI.

2. HabGmonenue nuddyzum.



3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS  MNPUTSDKEHHEM WK
OTTAJIKMBAaHUEM YaCTHUIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  MCMOJIb30BAHUEM

dboTtorpaduii).

2. OnpIThI O HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe IBWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeliHAsl CKOPOCTh IPU HEPABHOMEPHOM IBHWKEHHHM. Pacuer myTu u
BPEMEHU JBUKEHUS.
SBneHue uHepuUMH. 3aKOH WHEpUUHU. B3ammojnelcTBue Tea Kak NPUYHUHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0bema BEIIeCTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cuwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsI. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmionenue siBieHus HHEPIUU.
4. HabmroneHue nu3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHeil CKOPOCTH CKOJBKEHHUsS Opycka WM HIapuKa IO
HAKJIOHHOMW IIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TeENA.

4. ONbITHl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (AeopMmaliiu)
NPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBieHue TBEPIABIX TeJI, :KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETUYCHUS JaBiicHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0bema, TemrepaTyphl. llepemaua naBieHus
TBEPJIBIMU TEJIaMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBIL. ['mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbit Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO0
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIE Ha TEJI0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Pabdora u MOIIHOCTB. JHEprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3omotoe mpaBmwio» MexaHuku. Koadduument momnesHoro nerictBusa (manee —
KII/I) npocteix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
IIpeBpaleHre 0THOTO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. H3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKOU SHEPIUM.

8 KUIACC

TenjoBble ABJICHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUU MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaurBaHU€ U KaOWUISIPHBIE sABJIEHUS. TenIoBoe pacliupeHue U CkaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpILICHUE padoTHI. Bunapr TeIUIoNepeaauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUCHHE.

KomanyectBo TemnoThl. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIOBOro Oamadca. [lmaBmeHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ temnoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

Habmronenue siBjeHnii cMauylBaHUs U KaWUTSIPHBIX SBICHUI.
Habmronenune TenioBoro pacimpeHus Tell.

W3meHenue AaBieHUs ra3a MpU M3MEHEHMHM O00bEMA UM HArpeBaHUM WA
OXJIAXKICHUH.

[TpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Teruionepenauu.

OxJaXkieHue Ipyu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue kumneHus.

Habmronenne noctostHCTBa TEMITEpaTyphbl Py MIIABJICHUH.
Mopenu Teru1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEpPrud Tejna B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHrne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

DJIeKTPpUYeCKHe U MAaTrHUTHBIE SIBJICHMS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Teld. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTh anexrtpudeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEUIECTBA. 3akoH OMma
a1 ydactka uend. llocnemoBatenbHOe UM mapajuieIbHOE  COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUE LIeTH U MOTPEeOUTENn dEKTprUUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe 1oJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME 3JIEKTPOJBUIATENIe B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoMarHuTHON nHaAykuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DIHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HMHAYKIHUS.
3aKOH COXpAHEHUS ANEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIEeCKOTO HANPSKEHUS BOJBTMETPOM.
. Peocrar n MmarazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKXHOCTHU Pa3IEJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON WHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEA WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUSL DIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JBJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN IIENMH TOCTOSTHHOTO TOKA.
N3mepenune u peryJupoBaHUe CUJIbI TOKA.

H3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, J€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATENS.

20. M3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MEHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Mexannyeckue siBJIeHHU.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHelHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMKeHHe. CBoOoOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyxkHocTu. [leprog m vacrota oGpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuii 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlmxkenue ruta"er Bokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTS.
HesecoMocCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsSKeCTH, yHpPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW JHEPIMM. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl TE€Ja W ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aWMOICHCTBUHU TEJI.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOJACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON YHEPTUH ITPU CBOOOTHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUU Teja MO JEHCTBUEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIEHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psl HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOTBXKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATEHOM MMOBEPXHOCTH.



10. Onpenenenne  pabOThl  CHIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITOJIb30BAaHUEM HEIOABUKHOTO U TTOJBUKHOTO OJIOKOB.
11. I3ydyeHue 3aKoHa COXPAHEHUS! SHEPTHUU.
Mexanuveckue KoJ1e0aHUsA U BOJIHBI.

KonebarenbHoe nuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTya. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BOJHBIL. (CBoMCTBAa MeXaHMYECKMX BOJH. [IpogonbHbie H
NONEpEeYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnueckre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. ['pomMKkocTh 3ByKa W BbicoTa ToHA. OTpaxeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWi TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanumii rpy3a Ha HUTH U Ha TIPY)KUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpegeneHre 4YacTOTbl M MEpUOAA KOJEOAHMM MaTeMaTH4ecKoro
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MasiTHUKA.
2. OmpeneneHue 4aCTOTHI U IEpUOAa KOJeOaHUN NPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Meproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MaccChl Ipysa.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
JIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. V3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIHHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactnipoctpaHenue ceera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedt B JnmH3e. Onruueckas cuctema (oroamnmapara,
MHKpPOCKONIAa M Tejeckona. [7a3 kak onTuyeckas cHUCTeMa. bBIM30pyKoOCTh U
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xon nyuyer B coOMparole JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnid ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTp.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

W X N DU A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)K€HUsS CBETOBOrO Jiydya OT yrJia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlonmydeHnue n300paxxeHHi ¢ TOMOIIBIO COOUPAIOIIEH JIUH3HI.
5. Ompenenenue (POKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparomen
JIMH3BI.
6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.
7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MPH WX HAONIOJACHHUM 4Yepes
[[BETOBBIE (DUIIBTPHI.
KBaHnToBbIE fABJICHUS.

Oneitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u NorioueHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaieHus. [lepuon nomypacnaaa aTOMHBIX s1€p.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHM Ha IKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOIICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOy MIPEIHA3HAUEH AJIsi CUCTeMaTH3alH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (Qu3nuke s 0O0ydJaroImmxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEIOBAHUSA



SIBJICHUW TIPUPOABI W TEXHUKH, OBJIAJICHUE YMCHHUSAMHU OOBSCHATH (PUIUUCCKHUEC
SIBJICHUS, TPUMEHSS TIOJIyYCHHBIC 3HAHWSA, peIiaTth 3a7add, B TOM YHCIC
KaueCTBCHHBIC M KCIICPUMEHTAIBHEIC.

[MpuHIMNHATBEHO ESTEILHOCTHBIA XapaKTep JaHHOTO pasjelia peau3yeTrcs
3a CuéT TOro, 4YTO OOY4YaIOUIMECsS BBIMOJHAIOT 3alaHus, B KOTOPBIX UM
npeJIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh W HAYYHO OOBSICHSATH
(u3nveckue SABJICHUS B OKPYKAIOIICH IPUPOJIC U TIOBCEAHEBHOM JKU3HHU;

UCIIOJIb30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYUYCHHS TEOPETHYCCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HaMOO0JIEe BAKHBIX JOCTHKCHHA COBPEMECHHBIX
TEXHOJIOTHI, HAIPUMEpP, MPAKTUIESCKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBpAIlCHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYJsS BKIIOYAeT OKCIEPUMEHTAIbHOE
UCCIIeIOBaHKE 0000IIaroniero xapakrepa. MOAyNb 3aBepIIacTCs MPOBEICHHEM
JMAarHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIET0 00pa30oBaHUSI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyueHnus Gu3MKUd Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatouierocs OyayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(du3nuecKoil HayKu;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCY>KICHHH OOIECTBEHHO3HAYUMBbIXU
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
bu3uKy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAyeCTB (PU3NYECKON HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTABIISIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAY4YHOM JHOOO3HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpHI  3A0POBbS M  3MOLMOHAJIBHOIO
0J1aromnoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YacTHE B PEIIECHUU IPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELICHUs 3aj1ad B
o0JacTl OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U MyTeu ux

pelieHus;

e 8) agmanTanmuu K HU3MEHSIOIIMMCSH YCJOBHSAM COLUAIBHON W NPHUPOTHOMI
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
POEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
IpYTHX;

e - TIOBBIICGHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIESITEILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOPMYyIUpPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHUE CBOETO PA3BUTHS B TNPUOOPETEHUM HOBBIX (UBNYECKUX
3HAaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX OCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbTaTe OCBOEHUS TpOTpaMMbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4yaromerocsi 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4deOHBIE  JCHCTBUA, PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHMSI JIJIS
0000111eHNS ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NUECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BBIBOJABI C UCIOJIb30BAaHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(buU3NYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyeCKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMaIHio,
MOJYYEHHYIO B X0JI€ UCCIIEIOBAaHUS WIIA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 PE3yIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, HHCTPYMEHTHI U 3alPOCHI MPU TOUCKE U
orOope MH(OPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBaTh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUA:

B X0J€ OOCYXIeHHs] y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHbIE HA pEIICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeabHOCTUA OOIECHNUS;

COIOCTABJIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHApYKUBATh Pa3INuMe M CXOACTBO MTO3UITH;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YAbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEeprUMEHTAa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MNpU PEIICHUHM KOHKPETHOW (U3NYECKOU
npobieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JOCTHKEHUIO: paclpefessaiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JAECHUCTBUSA C JAPYTHMMH
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIHUsX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIoin);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WK
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTIOCTHOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCIAEAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYTHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJE CIopa WM JAUCKYCCHHU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
IpPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMCHHUIA:

UCTIONIb30BaTh  MOHATHS:  (QHU3MYECKHE W XUMHUYECKHE  SBICHHUS,
HaOIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHHIIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHhIe COCTOSIHHS BemecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuma,  nedopmanus  (ynpyras, — IUIacTUYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiAcHUS (AuQQy3us, TEIIOBOE IBIKCHUE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JBWKEHUE, WHEPIUS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOW OCHIO
BpallleHUs, Tepejada JaBICHUA TBEPABIMU TElaMH, >KUIAKOCTIMH U
razamy, arMocepHOoe JIaBJCHHWE, IUIABaHHWE TeJ, TPEBpAIICHUS
MEXaHUYECKON SHEPTrUH) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpPE, B TOM 4YHCIE (PU3NYSCKUE SIBICHHUS B MPHUPOJC:
NPUMEPHI ABW)KCHUS C PA3UYHBIMU CKOPOCTSMU B JKUBOW M HEKHBOU
npUpoje, ACUCTBUE CHUIIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUs Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TEJIe YeJIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 33a/ady B YUeOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWMCTBA (TIPU3HAKH ) (PU3UIECKUX SBICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWiIa TPeHWs, JaBieHWe (TBEPIOTO Tena, J>KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CHJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS JHEPTHs), MPHU OMHCAHUHN MPABUIBHO
TPAKTOBaTh  (PU3WYECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJIHYMH, UX
0003HAYCHHUSI W EIWHUIBI (U3MUYECKUX BEIUYHH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINNE MAaHHYIO (U3MUYECKYIO BEITUYHMHY C IPYTHMH BEIHMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS MpaBUIa CIOKEHUs CHJI (BIOJb OJHOM MpsAMOIi), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0yioka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, TpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud INPAaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOM Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
yCIIOBUS 33/1a4M 3aIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3NYECKUX METOAOB, B OMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYHUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBWKECHHUS TeENd, CHUJIbI
TPEHUsSI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YyIOPYroCTH OT YAJWHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUJIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTAaHOBKY H
BBINOJIHATh WM3MEPEHUs, Cienys IMPEAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHONW 3aBHUCHUMOCTH (DU3HUECKUX BEJIUYUH B BUJC



NOPEJIOKEHHBIX Ta0nuil U TpadUKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHUS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJA, JEHCTBYIOIIas  Ha
HOTpYKEHHOE B KHUAKOCTH TENO, KO3(PPUIMEHT MOJE3HOro AEHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPENJIOKEHHOW WHCTPYKLUUU: TMpH
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIINYHHBI,

co0ur01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMerp,
pbIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBl JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHusd (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOIiCTBax (PM3NYECKUX SIBICHUN M HEOOXOauMble (U3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  MPUMEPaXx)
NPAaKTUYECKOTO HCMOJIb30BAHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
JKU3HU Il oOecreueHusi 6€30IacHOCTU MPpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONW HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro - CcoaepiKaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHhMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMaAIK (PU3NIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKUe COOOLIEHHsSI O pe3yibTarax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU 3TOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pachpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUTMICCKUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0Je, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAaUYMBAHUE, KANWJUIIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJEeBaHKE), KHUIICHUE,
TerJionepeaaya (TEeTI0NpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
IEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSI0B, MEHCTBUS AIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIUS)
N0 ONHCAHUID HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBIEHUNH B
OKpY)KaloIeM MHpe, B TOM 4HCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupojae, u3inydenue CoaHla, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJleJbHas TEIIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJeNbHasg TeIoTa NapooOpa3oBaHUs, ylelbHas TerioTa
CrOopaHus TOIUIMBA, KOI(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOMN



MAaIlTUHbBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUCCKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpU OMHCAHWMA TPABWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIESCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIIO3UIIMU TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1eNu, 3aKOH
Jbxoyns—JleHlla, 3aKkOH COXpaHEHWsS OSHEPIUM, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATH €0 MAaTeMaTHYECKOE
BEIPAKCHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
NPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyu B 2—-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pelIeHHs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHUs, TPOBOJAUTh PACUETHl W CPABHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHE HWCCICIOBAHUS, BBIICIATH
POBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TPABWIBHOCTh TOPSIKA
MIPOBEICHMSI KCCIICIOBAHUS, J€JIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
bu3HYECKUX CBOWCTB TeN (KaMWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydaromie (MOorIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel W B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUPOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBAThH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOIBL;
BBIMIOJHATh ~ NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BEIUYHUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro [JIMHbI, IUIOLIAANA IONEPEYHOIO
CEYEHHUs U YAECIbHOTO COIPOTUBIICHMS BEIIECTBA NPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIIEJOBAaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JI€TaTh BBIBOJIBI IO PE3YyJIbTATaM MCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHOW MHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOJr0/1aTh NMpaBuiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JACWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUUYECKUX
LENEN C MOCAEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU JJi1 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIleHUH C MpUOOpamMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIoIIeH cpee;

OCYIIECTBISATh MOUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
WuTepHere, Ha OCHOBE HMEIOIIUMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  WMH(MOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIH MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti IHTepHET, BIafeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3MaBaTh COOCTBEHHBIE NMHCHMEHHBICE M KpaTKHE YCTHBIC COOOIIEHMUS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
POEKTHOM WJIM KCCIEeN0BAaTENbCKON JESATEIbHOCTH, P 3TOM TPAMOTHO
UCTIONb30BaTh M3YYCHHBIM TIOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MMPE3CHTAIIUECH;

IpU BBIMOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeiensiTh OOS3aHHOCTH B TPYyMNIE€ B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTh TPYIIIBI, BRICTPaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce peaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ynmpyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEpEerpy3ku, LUEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, aibda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJECHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpPOCTPAHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPA
U3ITyYCHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpy»KaroieM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBBI M OTJIUBBI, ABIKeHNE Tu1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTHYECKOEe ACHCTBUE BUIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl MU MTHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJla, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAsI SHEPTUs CHKATON
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas dSHeprus,
NIEPUOJT U YacTOTa KOJIEOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauUeHUSd W EAUHMIIBI (PU3MYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTENbHOCTH [anuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud  (OmMUparoImuecs Ha cucteMy U3  2-3
yYpaBHEHHUI ), HUCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UIECCKHC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PEUICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(Gu3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEIINOJOKEHUE, OICHUBATh MPABUJIBHOCTh MOPSIKA
NPOBEJCHUS  MCCIICIOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUHN U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIEOaHWH, MPSMOIIMHEHHOE paclIpOCTPAHCHHE CBETA,
pas3noxeHne Oeloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JWH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMUCHIBATH XOJ ONBITa M  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHUM 0€3 Ha4dalbHOH CKOPOCTH, TEpHojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasiTHUKA OT IJMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpejoMJIeHHs] OT yria



NaJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢u3znyecKkux BeIMYMH B BUAE TaOMUIl U rpaduKoOB, AeIaTh BHIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJeHUs, XKECTKOCTh MNPYXKHUHBI, KOAIPQPUIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHM4YecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYEeCKas Ccuwia coOuparomed JMH3bl, PAJIUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJTM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HMCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIMUIBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIHE:
CHOUIOMETP, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€epKajie U COOMPAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU JJi oOecrieyeHus: 0€30MacCHOCTH MPHU OOpaIleHuH C MpUOOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUSI B OKPYIKAIOLIEH CpEe;

OCYIIECTBIIAATh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



NyTH OMPEENICHUsI JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro CcOAepXaHMs, CIPAaBOYHbIE MaTE€pHAJIbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
UH(POpPMAILlMM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHUS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOESKTHON WM UCCIIEI0BATENBCKON
NESATENIBHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN anmapar u3y4aemoro pasaena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4é€ToM o0coOeHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 001I€ero 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA I1I0 OIMMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3UYECKHX SIBICHUH B OKPYXKaroIleM
MHUpE, B TOM 4uclie (U3NYECKUE SBICHUS B MPUPOJAE, MPU 3TOM INEPEBOAUTH
NPaKTUYECKYyl0 3ajady B Y4eOHYIO, BBLACHATh CYLIECTBEHHBIC CBOICTBa

(mpu3Haku) GU3NYECKUX SABICHUN

1.4

ONKCBHIBATh H3YYEHHBIC CBOMCTBA Tel M (PU3UYECKUE SBJICHUSA, HCHOIb3Ys
¢dusnyecKkue BENIMYUHBL, TIPU ONMHMCAHWU MPABHILHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIIONB3YEMbIX BEIMYMH, UX OOO3HAUYEHUS W EIUHHUIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTH (hOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUHUHY
C JpYTMMH BEJIWYUHAMH, CTPOUTHh TpaduKH H3YyUYECHHBIX 3aBUCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
U3YyYEHHBIC 3aKOHBI, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U

3alMUCBIBATh €ro MaTeMaTH4Y€CKOC BEIPAXKCHUEC

1.6

OOBSCHATH (PM3NYECKHE SBJICHHUS, IIPOLIECCHl U CBOMCTBA TE€N, B TOM YHCIE U B
KOHTEKCTE CHUTyalMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHE U3 | — 2 JOrMuYecKux
maroB ¢ omopod Ha | — 2 U3yYEHHBIX CBOMCTBA (PU3UYECKUX SBICHU,

buznyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a1auu B | — 2 JIEHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBS3bIBAIOIINC (1)I/IBI/I‘I€CKI/I€ BCJIMYHHBI: Ha OCHOBC aHalin3a YCJIOBUA 3aJadun
3alHChIBaTh KpaTKOE YCJIOBHE, TOACTABIATh (U3UYECKUE BEIWYUHBI B
dbopMynbl W TPOBOAUTH  pPacyEThl, HAXOIUTh CIPABOYHBIC JaHHBIE,
HEOOXOIUMBIE Ul PEIIeHUs 3a/1ay, OLEHUBATh PEaTHMCTUYHOCTH IMOJYYEHHOMN

(bu3HYECKOI BETUINHBI




1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PUIUIECKUX
METO/IOB, B OMKMCAHUM UCCJIEIOBAHMS BBIICIATH MPOBEPSEMOE MPEANOI0KEHHUE
(rumotesy), pa3IuyaTh U1 HHTEPIPETUPOBATD MOITYUECHHBIN pe3yIbTaT, HAXOIUTh

OIINOKH B XOJ¢ OIlbITa, ACJaTh BBIBOABI 11O €TI0 pC3yJIibTaTaM

1.9

IPOBOJIUTH OIBITHI MO HAOIIOJCHUIO (PU3UYECKUX SBICHUN WK (PU3MUECKUX
CBOMCTB Tel: (OPMYyIHpPOBAaTH NPOBEPSIEMBbIC IPEINOJIOKEHNS, COOMPATh
YCTQHOBKY M3 IMPEUIOKEHHOT0 OOOpYAOBaHUS, 3alUCBHIBATh XOJ OIbITa H

(bopMynHUpPOBaTH BHIBOIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHHs C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX
nprOOpOB, 3aMKUCHIBATH MTOKA3aHUS MPHUOOPOB ¢ YUETOM 33qaHHOM aOCOMIOTHON

MOTPEIIHOCTH U3MEPEHUMN

MPOBOAMUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOW BEIMYUHBI OT
JIPYTrOoM C UCIOJIBb30BaHUEM INPSMBIX U3MEPEHMH, Y4acTBOBATh B IUIAHUPOBAHUU
yu4eOHOr0 HCCIe0BaHusA, COOMpaTh YCTAHOBKY M BBINOJHSTH H3MEPEHUS,
ciefys TPEAJIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJTY4YEHHOU
3aBUCUMOCTH (U3MYECKMX BEIMYMH B BHAE MPEIJIOKEHHBIX TaONull U

rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHMs  (U3NYECKUX  BEIUYUH,  Cleays
NPEUVIOKEHHOW MHCTPYKLMHU: TPHU  BBIIOJHEHUH HM3MEpEeHUil cobupartb

OKCIICPUMCHTAJIIBHYIO YCTAaHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITMYHNHEI

1.13

coOo1aTh TpaBUjia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM

o0opynoBaHueM

1.14

yKa3plBaTh TMPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB UM TEXHUYECKHX
YCTPOMCTB € TOMOIIBIO HX OIMCAHUS, HCIOJb3Yys 3HAaHUSA O CBOMCTBax

(bU3HYEeCKUX SBJICHUN U HEOOX0AUMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTH NMPUMEPHI (HAXOIUTh WH(OpPMAIMIO O MpPUMEpax) MPAKTHIECKOTO
HUCIIOJIB30BaHUA (bHBI/I‘IeCKI/IX 3HAaHUHU B HOBCGI[HGBHOﬁ KU3HU OJI1 O6€CH€‘IGHI/IH
0€30MacHOCTH TIPHU OOpAIIEHUH ¢ MMPUOOPAMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHCHUA 3O0POBbA U CO6JIIOI[GHI/I}I HOPM BKOJIOTHUYCCKOIO IMOBCACHHUA B

OKpY>Kalolleu cpene

1.16

OCYIIECTBIISAITh OTOOp MCTOYHMKOB HHPopMmanuu B cetu HHTepHer B
COOTBETCTBUU C 3aJaHHBIM IOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIIMXCS
3HaHUU W MyTEM CpPaBHEHUS PA3IUYHBIX UCTOYHHKOB BBIIEIATH MHPOPMAIIHIO,

KOTOpas ABJSETCSA MPOTUBOPEUMBOM HITM MOXKET ObITh HEJOCTOBEPHOM




1.17

UCIIOJIb30BaTh NPU BBIMOJHEHUHM YYe€OHBIX 3aJaHUl Hay4YHOMOIYJSAPHYIO
JAUTEpaTypy (PU3MUECKOTO COJepPKAHNUS, CIIPABOYHBIE MAaTEPUAIIbI, PECYPChI CETH
WuTepHer, Bnagerb mpuéMaMy KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs

uH(pOpPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIC M YCTHBIE COOOIICHNS HAa OCHOBE
2 — 3 KCTOYHUKOB HHpOpMAIMHN (PU3NYECKOrO COJACp)KAaHUS, B TOM UHCIE
nyOJIMYHO JIeNaTh KPaTKUE COOOIIEHUS O pe3ysbTaTax MPOEKTOB MM Y4eOHBIX
HCCIIEIOBAHUM, TIPU 3TOM TPAMOTHO HCIOJb30BaTh M3Y4YEHHBIA MOHATHIHBIN

ammapar Kypca QU3UKH, COIPOBOXK/IATh BHICTYIUICHUE MPE3eHTaLUeH

1.19

IpU  BBIMOJHEHUM YYEOHBIX TIPOEKTOB U HCCICNOBAHUN paclpenessaTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUH C MOCTaBJICHHBIMH 3aJla4aMH, CJICIUTH
3a BBLIIOJIHEHHEM IIIaHA AEHCTBUH, aleKBaTHO OLIEHMBATH COOCTBEHHBIN BKJIAI
B JEATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHMKATHUBHOE B3aMMOJICHCTBHUE,

YUUTHIBAsE MHEHUE OKPYKAIOLIHUX

8 KUIACC

Kon
NnpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHUA I1I0 OIMMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSIBIIEHUE M3YyYEHHBIX (PU3UYECKHUX SIBJICHHI B OKpY)KaroIleM
MHUpE, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOJE, MPU 3TOM IEPEBOAUTH
MPAKTUYECKYI0 3aJady B Yy4eOHYI0, BBIIETATh CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKM) (PU3UYECKHX SIBICHUIN

1.4

ONKCBHIBATh H3YYEHHBIC CBOMCTBAa Tel M (PU3UYECKUE SBJICHUSA, HCHOIb3Ys
dusnyeckue BENUYUHBL, TIPU ONMHMCAHWU MPABHILHO TPAKTOBATh (PU3UUECKHI
CMBICII HCIOJBb3YEMbIX BEJIMYUH, OOO3HAYECHUS W EIUHUIBI (PU3HMUECKHX
BEJIMYMH, HAXOAUTH (hOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUYHUHY
C JpYTMMH BEJIWYUHAMH, CTPOUTHh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH

(bU3UYECKUX BEIHMYNUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS

U3yYEHHBIC 3aKOHBI, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U




3alMUCbIBATh €ro MaTeMaTH4Y€CKOC BEIPAXKCHUEC

1.6

OOBSCHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallUil MpPaKTUKO-OPUEHTUPOBAHHOIO XApaKTepa: BBIABIATH I[PUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHME M3 | — 2 JIOTMYECKHX IIAroB c
noMomel0 1 — 2 U3ydyeHHBIX CBOWCTBA (PM3UUECKUX SBICHUH, (PHU3HMUECKUX

3aKOHA UJIK 3aKOHOMCEPHOCTHU

1.7

pemaTh pacuéTHbIE 3a1a4u B 2 — 3 JEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaIOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalU3a YCIOBHUS 3a/laud
3aMUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX Ui PELICHUS
3aJaud, BbIOMpPATh 3aKOHBI M (OPMYNBI, HEOOXOmuUMBbIE Ui €€ pelieHus,
IPOBOAMTH pacuéThl W CpPaBHMUBATh IIOJIYYEHHOE 3HAuYeHHE (HU3HUECKOil

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIN (HPU3NIECKUX
METOJOB, HCIIOIb3Yysl OIIMCAHUE HCCICNOBAHMS, BBIIEIATH IPOBEPIEMOE
[IPEANOIOKEHUE,  OLICHMBAaTh  IPABWIBHOCTH  IOpSAAKA  IIPOBEICHHUS

HCCIIEAOBAaHUSA, IeJIaTh BBIBObI

1.9

IPOBOJIUTH OIBITHI MO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WK (pU3HUECKUX
CBOMCTB Tel: (OPMYyIHpPOBAaTH NPOBEPSIEMBbIC IPEINOJIOKEHNS, COOMPATh
YCTQHOBKY W3 TMPEJIOKEHHOro 000pyIOBaHMSA, ONUCHIBATH XOJ ONbITA H

(bopMynupOBaTH BHIBOIBI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHHsI C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB U
JATYUKOB (PM3NUYECKUX BEJIIMYMH, CPABHUBATH PE3YNIbTAThl U3MEPEHH C YUETOM

3aJIaHHON a0COJIFOTHOU TTOTPEITHOCTH

MPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOW BEIMYUHBI OT
JIPYTrof C UCHOJb30BaHUEM IPSAMBIX MU3MEPEHUM: IUIAHUPOBATH MCCIIEOBAHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHUS, CIIeAYs MPEAI0KEHHOMY IIJIaHy,
¢uKcupoBaTh pe3yiabTAaThl MOJYYCHHOH 3aBUCUMOCTH B BHUAE TabmuI u

rpaduKoB, IenaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BEJIMYUH: IUIAHUPOBATH
U3MEpPEHUsi, COOMPATh IKCIIEPHUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEII0KEHHON

HWHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BECIIUMYNHBI

1.13

coOmo1aTh TpaBUjia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTopHBIM

o0opynoBaHueM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBHUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKHX

YCTPOMCTB C ONOpPOM HAa HMX ONHUCAHUS, MCIOJb3YyS 3HAHHUS O CBOKCTBAxX




bU3HYEeCKUX SBJICHUN U HEOOX0AUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI
0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM, COCTaBIATH CXEMBbI AJIEKTPUYECKUX
Heneil ¢ mocieAoBaTedbHBIM U MapajliebHBIM COEIMHEHUEM JJIEMEHTOB,

pasiinvias yCIOBHBIC 0003HaUYCHMS DIIECMEHTOB QJICKTPUYCCKUX uenef/'l

1.16

NPUBOAUTH MPHUMEPH! (HAXOAWUTh WH(POPMAIMIO O TMPUMEpPaxX) MPAKTHUECKOTO
UCTIONB30BaHUS (PM3MUYECKUX 3HAHUI B OBCEIHEBHOM JKU3HH U 00ECTIEYeHUS
0€301MacCHOCTH MpU OOpALIEHUU C MPHUOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMH,
COXpaHEHUs 370pPOBbSI M COOJIOACHHS HOPM SKOJOTHMYECKOTO MOBEACHHS B

OKpY>Karollen cpene

1.17

OCYIIECTBIISATh TOUCK HWHGMOpManuu (U3HUECKOTO COACPKAHHUS B CETH
NHTepHeT, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TOYTEM  CpPaBHEHHS
JOIIOJIHUTCIIbHBIX HWCTOYHHKOB BBIACIATH I/IH(i)OpMaI_[I/IIO, KOTOpas SABJIACTCA

MIPOTHBOPEYNBOMN MIJIH MOXKET OBITh HEIOCTOBEPHOM

1.18

UCIOJIb30BaTh TPU BBIMOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIOMYIJISPHYIO
JIUTEPATYpy (PU3HUECKOTrO COAEPIKAHNUS, CIPABOYHBIE MATEPUAIIbI, PECYPCHI CETH
WnTepHer; Bnagerh npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MPEoOpa3OBaHMS

nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.19

C0371aBaTh COOCTBEHHBIE MMCHhbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKHUX HMCTOYHHKOB (PU3MUECKOTO COJEpXKAHHS, B TOM
qucie myOJIM4HO MPEJICTaBISITh pe3yNbTaThI MIPOEKTHOI WK
HCCHGI[OB&TGHBCKOﬁ ACATCIIBHOCTH, IIpPpU OSTOM TI'PaAMOTHO HCIIOJbB30BATh
M3YYEHHBIN MOHATUHHBIN amnmapaT Kypca (pU3uKu, COMPOBOXKAATH BHICTYIUICHHE

Mpe3eHTaunen

1.20

IIPY BBIMIOJTHEHUH YYEOHBIX MPOCKTOB U UCCIIEIOBAaHUH (PU3MUECKUX MPOLIECCOB
pacrpenenaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTaBICHHBIMHU
3a/1auaMi, CIEIUTh 3a BHINIOJIHEHHEM IJIaHa JEHCTBUU M KOPPEKTUPOBATH €TO,
aZIcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JESATCIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHHKAaTHUBHOE B3aUMOJICUCTBHE, MPOSBISII TOTOBHOCTD

paspemniath KOH(PIUKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus




1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb ABJICHUA I10 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE (PU3UYECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3UYECKHUX SIBICHHH B OKPYXKAroIleM
MHUpE, B TOM uucie (U3NYEeCKUe SBICHUS B IPUPOJE, IIPU ITOM IEPEBOIUTH
NPaKTUYECKYl0 3ajady B y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOMCTBA

(mpu3Haku) GpU3NUECKUX SABJICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOMCTBAa Tel M (PU3UYECKUE SBICHMS, HCIOIb3Ys
¢u3uueckue BETUYMHBI, TPU OMUCAHUU TMPABHIBHO TPAKTOBAaTh (U3NYECKUN
CMBICJI HCIOJb3YEMbIX BEJIMYMH, OOO3HAYCHHS M EIUHMIBI (U3NYECKUX
BEJIMYHMH, HAXOIUTHh (POPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (H3UYECKYIO BETUUYUHY
C JApPYrMMHM BEIUYMHAMH, CTPOUTb TpaUKH M3YyYEHHBIX 3aBHUCUMOCTEH

(UBHYECKUX BEIIUYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PM3HUECKUE SBICHUS U MPOLIECCHI, UCIOb3Ys
U3yYEHHBIC 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H

3alMUCbIBATh €ro MaTeMaTH4Y€CKOC BEIPAXKCHHUEC

1.6

OOBSCHATH (PU3MUECKUE IPOIIECCHl M CBOWCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHME U3 2 — 3 JIOTMYECKUX ILIAroB C
NOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (M3WYECKUX SIBICHUH, (U3NUYECKUX

3aKOHA UJIKM 3aKOHOMCEPHOCTHU

1.7

pemaTh pacy€THbIC 3a7a4yM (OMUPAOIIMECS Ha CUCTEMY U3 2 — 3 ypaBHECHHH),
UCTIONB3Ysl 3aKOHBI M (POPMYJIBI, CBS3BIBAIOLINE (PU3UUECKUE BEIWYHHBI: Ha
OCHOBE aHalM3a YCJIOBHUS 3aJadd 3alHMCBIBaTh KPATKOE YCIIOBHE, BBIABIATH
HEJIOCTAIOUINE WM HM30bITOYHbIE JaHHBIC, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOAMMBIE /ISl pEIIeHUs, TPOBOJUTH  PacuéTsl M OICHUBATh

PCATUCTUIHOCTD MMOJIYYCHHOT'O 3HAUCHUA (1)I/I3HI{GCKOI>'I BCJINYHHBI

1.8

pacrio3HaBath MpoOJIEMBbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PH3UYECKUX
METOJOB, MUCIOIb3ysd OINKMCAHUE HCCICNOBaHMs, BBIIEIATH IIPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHUBATh IPABUIBHOCTD MOPSIKA IPOBEACHUS UCCIIEIOBaHU,

JieNiaTh BBIBObI, MHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOICHHUI 1 OMBITOB

1.9

IPOBOJNTH OIBITHI 10 HAOMIOACHUIO (U3MUCCKUX SBICHUH WM (PU3NIECKUX
CBOWCTB Tell: CAaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py/IOBaHUs, ONKCHIBATH XOJ OMNBITa M €ro Pe3yNbTaTbl, (HOpMyIHpOBaTh

BbIBOJbI




1.10

NPOBOIUTh TPU HEOOXOAMMOCTH CEPHIO NPSMBIX H3MEPECHUH, ONpENess
cpenHee  3HadeHHWE  HW3MepseMod  BenuuuHbl  ((pOKycHOe — paccTosiHue
cobuparomieid  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  U3MEPEHHS

(u3mMepuTenpHOrO MPUOOpPa)

NPOBOAWTH  WCCIEAOBAHUE  3aBUCHUMOCTEH  (U3MYECKHX  BEIMYMH C
WCIIOJb30BAHUEM  TPSMBIX  U3MEPEHUN:  IUIAHUPOBATh  HCCIIEIOBAHUE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YJbTAThI MOTYYCHHON
3aBUCUMOCTH (PU3UYCCKUX BEITUYMH B BHJIC TAOIUIU TPpaUKOB, 1e1aTh BHIBOIBI

110 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

MPOBOAWTH KOCBEHHBIC W3MEPEHHUST (U3MUYECKUX BEIUYMH: IUIAHUPOBATH
U3MEpEeHUs, COoOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M  BBIIOJIHATH
U3MEpPEHUs, CIeNys MPEeAJIOKEHHOM WHCTPYKIMH, BBIUUCIATH 3HAYCHUE
BEJIMYMHBI W aHAJU3UPOBATh MOJyYEHHBIE PE3YyNbTaThl C Y4YETOM 3aJaHHOU

MIOTPELIHOCTH U3MEPEHUIN

1.13

coOyoIaTh TpaBUjIa TEXHUKU OE€30MacHOCTH MpHU paboTe ¢ JabopaTOPHBIM

obopyoBaHUEM

1.14

paznu4aTh OCHOBHBIE TPH3HAKA  HM3YYEHHBIX  (PU3NYCCKUX  MOJICIICH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPIOE TEIO0, TOYCHYHBIH MCTOYHUK CBETA,
Jy4, TOHKas JINH3a, IUITAHETapHasi MOJIeJb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O

saapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX ONMCAaHHS, HCIOJIb3ys 3HAHUA O CBOMCTBAX

bU3HYECKUX SBJICHUN U HEOOX0AUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHBIE PHUCYHKH HU3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEINBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB IPH
pemeHn y4eOHO-IPaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl Ul MOCTPOEHUs

n300pakeHMii B TUIOCKOM 3€pKaJie ¥ cOOMparoIIel JrH3e

1.17

NPUBOAUTE NPHUMEPH! (HAXOAUTh HH(GOPMAIHMIO O MPUMEpPax) MPAKTUUIECKOTO
VICTIOJIb30BaHMsI (PU3NYECKHUX 3HAHWW B MOBCEJHEBHOI JKU3HU ISl 00CCTICUCHHS
0€30MacHOCTH MpH O0pallleHUH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHUs 3I0POBbS U COOJIOJICHUS HOPM JKOJIOTHYECKOTO IOBE/ICHHS B

OKpY>Karollen cpeie

1.18

OCYIIECTBIISATh TMOMCK HWHpOpMaNUK (PHU3HUUECKOTO COICpPKAHUS B CETH
HuTepHeT, caMoCTOSATENbHO (OPMYIHPYS MOUCKOBBINA 3aMpoc, HaXOOUTh MyTH

OTIpeNieNIeHUs]  JIOCTOBEPHOCTU  TOJXY4YEHHOW HWH(POpPMALMM HAa  OCHOBE




HUMCIOIINXCA 3HAHWM U JOIIOJIHUTECIIBHBIX UCTOYHHUKOB

1.19

UCIIONIb30BaTh IPH BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TOIMYJSIPHYIO
JAUTEpaTypy (PU3MUECKOTO COACpKAHUSA, CIIPABOYHBIE MATEPUAIIBI, PECYPChHI CETH
WnuTepHer; BnageTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs

uH(pOpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CcO31aBaThb COGCTBGHHBIG IMUCBbMCHHBIC U YCTHBLIC COO6H_I€HI/I}I Ha OCHOBC
uH(pOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHUs,
nyOJIMYHO TPEACTABIATh PE3yJAbTaThl MPOEKTHOM WM HCCIIEJ0BATENbCKOM
JEATEIIbHOCTH, MPU 3TOM TPAMOTHO HCIOJB30BaTh HM3YYEHHBIM MOHSATUHHBINA
anmapar u3ydaeMoro pasfena (U3MKH M COMPOBOXAATH BBICTYIUICHHE

MPE3CHTANNEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEI0BaHUMN (PU3UUECKHUX MPOLIECCOB
pacnpenensaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABICHHBIMH
3aJja4aMi, CJIEIUTh 3a BBIMOJIHEHHEM IUIaHA AEMCTBUIM M KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B JCATENBLHOCTh TPYIIIHI,
BbICTpauBaTh KOMMYHHKAaTHBHOE B3aMMOJCICTBHE, MPOSBISS TOTOBHOCTH

paspeuatb KOH(QJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasziena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®uszuka — Hayka o mpupone. SABieHus upuponabl. Dusznueckue
ABJICHUA: MCXAHUYCCKHUC, TCIJIOBBIC, J3JICKTPUYCCKUC, MArHUTHBIC,

CBC€TOBBIC, 3BYKOBEIC

1.2

®dusnueckue BenuuuHbL. V3MepeHne  (PU3MUECKUX  BEJIMYMH.
dusnueckue puOOPHI. ITorpemnocts U3MEPECHUM.

MexayHapoaHasi CUCTEMa SANHUIL

1.3

EcTecTBeHHOHAyUHBIN METOJI MO3HAHUS: HAOJIOJCHHE, TTOCTAHOBKA
HAay4YHOr'O BOIIPOCA, BBIABMKEHHUE THUIOTE3, SKCIEPUMEHT IO

MIPOBEPKE TUIOTE3, OOBSICHEHNE HAOIIOAAeMOTO SIBJICHUS

1.4

Onucanue GpU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTuyeckue paboOTHI:
N3mepenne paccTosiHUM.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTA.
Omnpenenenne pasMepoB MajbIX TEJl.
W3mepenne  Temmeparypbl IpU  MOMOIIM  YKUAKOCTHOTO

TEPMOMETpA U AaTYHKA TeMIepaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNHN BEIIIECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMBITHI,

AOKa3bIBAOIHE JUCKPETHOC CTPOCHHUEC BCIICCTBA

2.2

JBxenue vactuil Bemecta. CBsi3b CKOPOCTU ABUKEHUS YACTHUII

¢ Temneparypoii. bpoyHoBckoe aBuxenue, nuddy3us

23

B3aHMO,Z[€I>'ICTBI/Ie YacCTuUll BCUICCTBA: ITPUTAKCHUEC U OTTAJIKUBAHUC

24

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEN U
TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3auMocBsi3b MeXIy CBOHCTBaMU
BEIIECTB B pPAa3HbIX arperaTHbIX COCTOSHUSAX W HX AaTOMHO-

MOJIEKYJISIPHBIM CTPOEHUEM

2.5

OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[IpakTrueckue pabOTHI:




OueHka japaMeTpa aToMa METOJOM PsIOB (C HCIOJIB30BaHUEM
¢dororpaduii).
OmBITH 110 HAOJIOACHHIO TEIIOBOTO PACIIUPEHHUS Ta30B.

OnbITBl MO OOHAapYKEHUIO JCUCTBUS CHJI  MOJIEKYJISIPDHOTO

NPUTSKEHUS
JIBWDKEHUE U B3AMOJIEVICTBUE TEJI
11 Mexanndeckoe JBH)KEHUE. PaBHOMEpHOE U  HEpPaBHOMEPHOE
JBUKECHHE
32 Cxopoctb. CpenHssi CKOpOCTb DU HEPAaBHOMEPHOM JIBHIKEHUHU.

Pacuér myTu 1 BpeMeHH JBUKEHUS

33

SlBnenne wHepuuu. 3aKOH HHEpUUHU. B3aumMmoaencTBue Ten Kak
HpI/I‘-II/IHa N3MCHCHUS CKOpOCTI/I ABUXXCHUA TCII. Macca KaK Mepa

HHCPTHOCTHU TECJIa

34

IInoTHOCTH BCIICCTBA. CBS3b INIOTHOCTHU C KOJHMYECTBOM MOJICKYJT

B €IMHUIE 00OBEMA BEIIECTBA

3.5

Cuna Kak XapakTepUCTHUKA B3aUMOACHCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. M3MepeHue Cuiibl ¢ MOMOIIBIO

JMHAMOMETpa

3.7

SIBienne TATOTEHHS M cwiia TsokecTH. Cuia TSKECTH Ha APyrux

miageTax. Bec Tena. HeBecoMocTn

3.8

Cuna tpenusi. TpeHHE CKOJBbXKEHUS M TPEHHE MOKOs. TpeHue B

IIPUPOJE U TEXHUKE

3.9

CroxkeHue  CWJI, HAaNpaBJ€HHBIX 1O  OJAHOM  TIPSIMOM.

PaBHozelicTByIOIAs CUII

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHMs (LIapuKa B
KUJKOCTH, MOJICTH JJICKTPUUYECKOTO aBTOMOOWIS W TaK Jaiee).
Onpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WA IIapHuKa
[0 HAKJIOHHOW IUIOCKOCTH. OrmpeneneHue IUIOTHOCTH TBEPIOTO
Ttena. ONbITEL, JEMOHCTPUPYIOLIME 3aBUCHMOCTb  PaCTSKEHUS
(medopmanuu) TMPYXKHUHBI OT TPWIOKEHHOW CHUJBl.  ONBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHHSI OT

BCCa TCJIa U XapaKTCpa CONPUKACAIOIINXCA HOBerHOCTeﬁ

3.11

Du3nYeCcKUe ABJICHUS B IIPUPOJE: IPUMEPHI IBUYKEHUS C Pa3IMYHbIMU




CKOPOCTSIMH B KMBOM U HEXXUBOU MPUPOJE, ACHCTBUE CUITBI TPEHUS B

IIPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEI 1 TA30B

4.1

Hapnenne TBEpAoro tena. CrocoObl YMEHBLICHHS U YBEJIUYCHUS

aBIIEHUS

4.2

JlaBmerne rasza. 3aBHCHMMOCTH JIaBJICHUS Ta3a oOT O00BEMa,

TEeMIIepaTyphl

4.3

[lepenava nmaBneHus TBEPABIMH TENaMH, XUIKOCTIMU M Ta3aMH.

3akoH Ilackans. [IHeBMaTHUYeCKUEe MAITUHEI

44

3aBUCUMOCTH JaBJICHUS )KUJKOCTU OT IIyOuHBL. ['HapocTarnyeckuii

napajgokc. CooOmiarontuecs: cocysl. [ uapaBinueckue MeXaHu3Mbl

4.5

Atmochepa 3emmn u  armocdepHoe gaBieHue. [IpuUmHBI
CYIIECTBOBaHMS BO3AYIMIHON 000104k 3emun. Onbit Toppudeny.
3aBUCUMOCTh aTMOC(EPHOrO AaBIEHHUS OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

Wsmepenune atmocdepnoro masneHus. [Ipubopbl ans u3MepeHus

aTMOC(epHOTO JTaBJICHUS

4.7

JelicTBue JKMAKOCTM M Tra3a Ha NOTPYXKEHHOE B HHUX TeJO.

BrrTankuBaromias (apxuMeoBa) cuia. 3aKkoH Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenmoBanue 3aBUCMMOCTH Beca Tela B BOoJAe OT 00OBEMaA
MOTPYKEHHOM B XKUAKOCTH 4YacTu  Tena.  Omnpenenenue
BBITAJIKUBAIOLIEH CHWJIbL, JEUCTBYIOLIEH Ha TEJIO, MOrPYKEHHOE B
KUAKOCTb. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPHUPYIOIIME  3aBHCHUMOCTh  BBITAJIKHMBAIOUIEH  CHJIBI,
JeHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMa MOrpyXEHHOH B
JKUJKOCTh  YacTH Teda M OT  IUIOTHOCTH  KUAKOCTH.
KonctpynpoBanue apeomerpa WJIM KOHCTPYMPOBAHUE JIOAKU H

OIIpeIeNICHUE €€ TPY30IOIbEMHOCTH

4.10

Ousnyeckue SABJICHHUS B TNPUPOJE: BIMUSIHHUE aTMOC(epHOro

JaBJICHUA Ha JKUBOM OpraHusm, IjiaBaHue prG




TexHU4YecKne yCTPONCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOWCTBO
4.11 BOJIOTIPOBO/IA, THAPABIMYECKUNA TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, MOPIIHEBOIM HACOC, APEOMETP
PABOTA, MOIIIHOCTbB, SHEPT' A
5.1 Mexanudeckas pabora
5.2 Mexanudeckas MOIIHOCTE
53 [IpocTeie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUJIOCKOCTb.
' IIpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHS phluara K OJIOKY
55 «3omnoroe npaBuio» MexaHuku. KoaghuiueHT mone3noro aeicTBus
' MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE
5.6 [loTenumanpHas 3HEPrUM TENA, HOAHATOIO Hal 3eMIER
5 5.7 Kunernueckas sHeprus
53 [lonHasg MexaHuueckas SHEPrus. 3aKOH U3MEHEHUS M COXPAaHEHUS
' MEXaHUYECKOW SHEPTrun
[IpakTuyeckue paboOTHI:
Onpenenenne paboOTbl CUJIBI  TPEHUS TPU  PABHOMEPHOM
59 JBUKEHUM Tella II0 TOPU3OHTAIBHOM NOBepXHOCTU. MccnemnoBanue
ycioBuid paBHoBecHs peryara. Mzmepenue KIIJI HakJIOHHOM TIJIOCKOCTH.
N3ydyeHne 3aKoHa COXpaHEHHS] MEXaHUYECKON IHEPIUH
5.10 ®dusnyecKue ABICHU B IPUPOJIE: PhIUard B TEJIEC YEIOBEKa
511 TexHuueckrue yCTpOWCTBA: pblUar, MOJABUKHBIA W HEIMOIBHUKHBINA
' 0JIOKH, HAKJIOHHAS TUIOCKOCTb, TPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHMSI  MOJIEKYJISIPHO-KMHETHUECKONH  TEOpUHU
6 61 CTpoeHMs BemlecTBa. Macca u  pasmepbl MoJeKyld. OmbIThI,
. MOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH




Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHHUM BEIIECTBa.

02 Kpucrannnueckue u amopgHbie Tena
63 OOBbsicHEHHE CBOWCTB ra3oB, )KMIKOCTEH M TBEPIBIX TEJ Ha OCHOBE
' MOJIOKEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6.4 CMaunBaHue U KanWUISPHbIE SIBICHUS
6.5 TermoBoe paciupeHue U coxaTue
66 Temneparypa. CBsA3b TeMmmepaTypbl €O CKOPOCTBIO TEIMJIOBOTO
' JIBUYKEHHUSI YaCTHULL
67 Buytpennsst sHeprus. CrnocoObl M3MEHEHHsT BHYTPEHHEH JHEpPTHu:
' TeIuIonepeaya u copepuieHrue padoThl
6.8 Buasl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIHUS, U3TyUCHHE
6.9 KonuuectBo Tennorel. Y aenpHas TEMI0EMKOCTD BEIIECTBA
TennooOMEH © TEIMJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO
6.10
Oananca
611 [InaBneHue M OTBEpAECBaHME KPUCTAUIMYECKUX BEIIECTB. Y AENIbHAS
. TEIJIOTA IUIABJICHUS
[MapoobpazoBanue u kouaeHcanus. cnapenue. Kunenue. Y nenbHas
6.12 TEIJIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHUS
6.13 Brnaxnocts BO3myxa
6.14 OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTAa CrOPaHUs
6.15 [Ipuntuner  pabotel  TeruoBbix — asuratene  KIIJ[  TermoBoro
' nsuratens. TerioBble IBUTATENU U 3alIUTa OKPYKAIOIIEH Cpe/ibl
6.16 3aKOH COXpaHEHHMs U IPEBPALICHUS YHEPTHH B TEIIOBBIX MTPOIIECCAX
[IpakTuueckue pabOTHI:
OnpITbl 1O OOHAPYKEHUIO JIEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.
617 OnbITEl MO BHIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM WIU

caxapa.
OnpiTel 1O  HAOMIOAEHHWIO TEIJIOBOIO  PACHUIMPEHHUs Ta30B,
KUAKOCTEN U TBEPIBIX Tell.

Onpenenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.




OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

[IpoBepka THMOTE3bl JMHEWHOW 3aBUCHUMOCTH [JIMHBI CTOJOMKA
KUJKOCTHA B TEPMOMETPUIECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne n3MeHeHus: BHYTPEHHEH YHEPruy Tella B pe3ybTaTe
Teruionepenay U padboThl BHEIIHUX CHJL.

HccnenoBanue sIBIEHUS TEMJI000MEHA MPU CMEIIMBAHUN XOJI0JHOM
U TOpSIYEN BOIBI.

OrnpezenieHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpHU
TEM1000MeHe C HarpeThIM METAJUIMYECKUM IIUIHHIPOM.

Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca UCTapeHus.

OrnpezenieHrie OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

Ornpenenenne yAeIbHON TEIIOTHI TIJIaBICHUS JIbA.

duznueckre SABJICHHUS B npupoac: IMOBCPXHOCTHOC HATAKCHUC U

KalmUJUUTSIPHBIC ABJICHUA B IPUPOAC, KPUCTAJIIIBI B IPUPOAC, U3TTYUCHUC

018 ConHia, 3amep3anre BOAOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI,
TyMaHa, uHesl, CHera.
TexHu4eckne yCTpOMCTBA: KalWUISAPbI, MPHUMEPHl HMCIOJIb30BaHUS
610 KPUCTAJUIOB, JKUJKOCTHBIH TEPMOMETpP, JaTYUK TEMIEPATYpBHI,
. TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, IICUXPOMETP,
napoBasi TypOWHa, JBUTATEIh BHYTPEHHETO CTOPAHUSL.
OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA
7.1 DnekTpusanus Tei. [[Ba poaa 3IeKTpUUECcKuX 3apsioB
B3aumoneiicTBue 3apsikeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD CHITBI
7.2 B3aUMOJICUCTBHUS 3aPSHKEHHBIX TEJ OT BEJTUYMHBI 3apAJI0B U PACCTOSHUS
MEXTy TEIaMH)
Onekrpuueckoe 1none. Hanpsyk€HHOCTh  2IEKTPUUECKOTIO  IMOJIS.
7.3 [IpuHIMTT Cynmepno3uiuy JJIEKTPUUECKUX ToJiel (Ha Ka4yeCTBEHHOM
YPOBHE)
4 Hocurenu sneKTpuyeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUECKUN
. 3apsia. Ctpoenue aroma. [IpoBOTHUKY U TUAJIEKTPUKHU
7.5 3aKOH COXpaHEHHS AJIEKTPUUECKOTO0 3apsiaa




ONEeKTpUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHUS DIIEKTPHUYECKOIO

70 TOKa. VICTOUHMKN TOCTOSIHHOTO TOKA
77 JleicTBUSL ~ DJEKTPUYECKOTO  TOKa  (TEIIOBOE,  XHMMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U razax
7.8 Onexkrpuueckas nemnb. Cuia Toka. JNeKTpUUYECKOE HaIPSHKEHNE
7.9 ConpoTuBiieHUE NPOBOJHUKA. Y JEITBHOE COTPOTUBIIEHNE BEIIECTBA
7.10 3akoH Oma 1S ydacTKa Lenu
7.11 [locnenoBarenbHOE U NapauIEIbHOE COEIUHEHUE IPOBOIHUKOB
7.12 PaGoTa 1 MOIITHOCTH 2JIeKTpUUecKoro Toka. 3akoH Jlxoyis — JIenma
13 DONeKTpUYecKue LeNmu M TOTPeOUTeNH 3JIEKTPUYECKOM SHEpTruu B
. onITy. KopoTkoe 3ambikaHue
7.14 ITocTosinHbIE MarHUTHL. B3auMo1eficTBHE MOCTOSIHHBIX MAarHUTOB
MarnutHoe none. MarHutHoe mojie 3eMJId U €ro 3HayeHue s
7.15
JKU3HU Ha 3emIie
716 OnbiT  Opcrena. MarHutHoe  ToJie  AJEKTPUYECKOTO  TOKa.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JleficTBue ~ MAarHWTHOrO  MOJS HA  TPOBOJHUK C  TOKOM.
7.17 DNEeKTPOABUTATEIb MTOCTOSIHHOT'O TOKa. Hcnonb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAaHCIIOPTE
718 Oneitel @apanes. fIBieHne MEKTpOMarHuTHOM MHAYKIuU. [IpaBuio
' Jlenna
719 OnektporeHeparop. CrocoObl MONYYSHHUST DJICKTPUUECKOW IHEPTUH.
' DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU
[IpakTuueckue pabOTHI:
OneITEl 10 HAONIONCHUIO JIICKTPU3ALMU TEN HHIYKIUEH U Tpu
CONPUKOCHOBEHUHU.
HccnenoBanue AEMCTBUS AJIEKTPUYECKOTO MOJI HA MPOBOJHHMKU M
7.20 JIADIICKTPUKH.

CO6opxka u mpoBepka paboThl IEKTPUIECKOM LENMH MOCTOSTHHOTO TOKA.
W3mepenue u perynupoBaHUe CUIIbI TOKA.
W3mepenue u peryupoBaHue HalpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKa, MIYIIETO Yepe3 Pe3nucTop,




OT COIPOTHUBJICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.
OnbITel,  AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPUYECKOTO
CONPOTHUBIIEHUS POBOJHUKA OT €0 JUIMHBI, IUIOIIAINA MOIEPEYHOro
CEUYEeHHS U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHHUM MPU MOCIEA0BATEIBHOM
COEIMHEHUHU JBYX pe3ucTopoB. [IpoBepka mpaBwiia s CHIIbI TOKa
pU NapajuieIbHOM COEIUHEHHH pe3ucTopoB. OmpeneneHue paboTh
ANEKTPUYECKOTO TOKa, MAyIIero uepe3 pesuctop. OmnpeneneHue
MOIIIHOCTUA 3JIEKTPUYECKOTO TOKa, BBIAEISAEMOM Ha PE3UCTOpE.
HccenenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY,
oT HanpsbkeHus Ha Heil. Omnpenenenue KIIJ[ HarpeBarens.
HccnenoBanne MarHuTHOTO B3aUMOJECHCTBUS MOCTOSIHHBIX MarHUTOB.
MN3yueHne MarHUTHOrO TOJISI TOCTOSIHHBIX MAarHUTOB TMpU HX
00BEIMHEHNN Hu pa3/ielieHu . HUccaenosanue IEUCTBUA
JJEKTPUYECKOTO  TOKA HAa  MarHUTHYW  CTpenky.  OmbIThl,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTDh CUJIbI B3aMMOJICHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKAa M HalpaBJICHUS TOKAa B KaTYIIKE.
W3yueHnue nelWCTBUS MAarHUTHOTO MOJs HA IPOBOJHUK C TOKOM.
KonctpynpoBanue #  u3yuyeHue pabOTBI  AIIEKTPOJIBUTaTEls.
Mamepenune KIIJ snextponBurarenbHoll ycTaHOBKH. ONBITHI MO
UCCIIEI0BAHUIO SIBJICHUS AJIIEKTPOMATrHUTHOMN WHYKIUU:
WCCJIEI0BAHNE U3MEHEHUI 3HAUYEHHUS U HAlIPaBJICHUS NHIYKIIHOHHOTO

TOKa

dusnueckre SABICHUS B npupoac: OSJCKTPUYCCKUC SABJICHUA B

atMocepe, FIEKTPUUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE IIOJIE

7.21
3emiH, JApeid MOIIOCOB, poiab MArHUTHOIO MOJIA JUISL KM3HM Ha
3emJie, MOJISIPHOE CUSHUE
TexHuueckrne yCTpPOMCTBA: JJIEKTPOCKOI, aMIEPMETP, BOJIBTMETP,
peocTar, CYETUHK 3JIEKTPUYECKOM JHEPIHH, DIIEKTPOOCBETUTEIIbHBIC
7.22 npudopHl, HarpeBaTejbHbIE AIIEKTPONPUOOPHI (mpumepsl),

OJICKTPUYCCKUE NPEAOXPAHUTEIIN, DJICKTPOMArduT, 3JICKTPOABUT'aATCIIb

IMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKa




9 KIIACC

Kon Kon
[IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszznena 3JIEMEHTa
MEXAHUYECKUE SABJIEHUA

8.1 Mexanunueckoe ABuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKECHUSI

8.3 PaBHOMEpHOE MPSIMOIIMHENHOE JBUKEHUE

2.4 HepaBHomepHOe  mpsimonuHelHOe  ABWKeHHe. CpeaHsia U

' MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU
8.5 VYckopeHue. PaBHOYCKOPEHHOE NPSAMOJIUHENHOE IBUKCHUE
8.6 CBobOonHoe magenue. OnbITel [anmes
PaBHOoMepHOe aBukeHUe 1O OKpykHOocTu. llepmon m wacrora
8.7 obOpamenus. JluneliHas u yrioBas ckopocTu. lLleHTpocTpemuTenbHOE
YCKOpEHUue

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HetoToHa
8.10 Tpernii 3akon HeroToHa

8 8.11 [TpuHIIMIT Cynepno3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cwia TpeHus: cuia TPEHUs CKOJBXEHUS, CWIA TPEHUS IOKOS,
' JIpyrue BUJbI TPEHUS
g 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TSITOTCHHS. Y CKOpEHHUE
' CBOOOIHOTO MAACHHUS
815 JBwxenue mianetr Bokpyr Comnuua. [lepBas kocMuueckast CKOPOCTb.
' HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue MaTepraibHOM TOYKH. AOCOIIOTHO TBEPOE TEIIO
PaBHOBecue TBEpPHAOro Tena € 3aKPEIJIEHHOW OCBhIO BpAILICHHUS.
8.17
MowmeHT cuinsl. LleHTp TsKRECTH

8.18 Nmnynbe Tena. U3Menenne umnyssca. IMynbe cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTnBHOE NBIKEHNE
8.21 Mexannueckasi paboTa U MOITHOCTh




8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEprU U paboThl

8.23

[ToTenmanpHas YHEPTUS TeJa, MOTHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24

[ToTeHmanbHas SHEPTUsl CHKATOW MPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUU

8.27

[IpakTuyeckue pabOTHI:

Omnpenenenne cpeHe CKOPOCTH CKOIBKEHUS OpycKa WM JBIKCHHUS
HIapuKa MO HAaKJIOHHOM muiockocTH. OmpeneneHue yCKOpeHHs Tesa
IpY PaBHOYCKOPEHHOM JIBHKEHHUH 10 HAKJIIOHHOH MJIOCKOCTH.
HccnenoBanme  3aBUCHMOCTM  INYyTH  OT  BpPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadaJIbHOH CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3
HaYaJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKCHHS OT CHIIBI
HOpMalibHOTO JaBieHus. Onpenenenue KoddduumeHta TpeHHs
ckonbkeHusa. OmpeneneHne KECTKOCTH TPYXuHBL. OmpenencHue
paboThl CHUJIBI TpPEHUS TNPH PABHOMEPHOM JIBUKCHHU Tela I10
TOPU3OHTAILHONW — TOBepXHOCTH. OmpeneneHne padbOTHl  CHIIBI
YIPYTOCTH MPH MOIBEME TPYy3a C UCIOIB30BAaHHEM HETIOJBHKHOTO H

[IOABMKHOTO OJIOKOB

8.28

duszndyeckue SABICHUSA B npupoac: MpujivBbl U OTJIIMBBI, ABHUKCHUC
mradeT CollHeYHOI CUCTCMbI, PCAKTUBHOC JIBHWKXCHUC IKUBBIX

OpPTraHU3MOB

8.29

TexHuuyeckue YCTpONCTBA: CIHUJIOMETP, JATUYUKH IIOJIOKEHMUS,

PacCTOSIHUSA U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarenbroe npmxeHne. OCHOBHBIE XapaKTEPUCTHUKH KOJeOaHUI:

o1 Mepuo/i, 4acToTa, aMIUIUTY/1a

92 MaremaTtnueckuil U NpyKUHHBIM MasTHUKU. [IpeBpaleHune >Hepruu
' P KoJ1e0aTeTbHOM JIBHYKCHUHT

9.3 3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

94 Mexanundeckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpomonbHbIe

W TONepeyHble BOJHBL. JIMHA BOJMHBI M CKOPOCTh €€




pacnpocTpaHeHusi. MexaHMYecKHe BOJHBI B  TBEPAOM  Tele,

CECMUYECKUE BOJIHBI

9.5

3Byk. [’ pomKkoCTh 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa

9.6

Wndpas3Byk u ynpTpa3zByk

9.7

[IpakTuyeckue paboOTHI:

Onpenenenne 4YacTOThl M TepuUoAa KoseOaHMM MaTeMaTHYecKOro
MasITHUKA.

OmnpenernieHne YacTOTHI W TEpUOAa KOJeOaHWM TPYKHHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoOa KoJeOaHWH MOABEIIEHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTHU. MccrnenoBaHue 3aBUCMMOCTH TEpHOJIa
KoJeOaHuil TPY)KMHHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka
HE3aBHCHUMOCTH TepHroja KojJebaHui rpysa, MOJIBEHICHHOTO K HUTH,
OT Macchl Tpy3a U KECTKOCTU MNpYKUHBI. M3MmepeHue yckopeHus

CcBOOOHOTO MMaIECHUS

9.8

dusndeckue SBICHUS B ImprUpoAc: BOCHPHUATHUE 3BYKOB KXHBOTHBIMH,

3eMJIETPSACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, UCIOJIB30BAHHUE YIBTPA3BYKA B

OBITY ¥ TEXHHKE

SJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE ToJIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBa

101 ANIEKTPOMATHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHass npupoaa cera. CkopocTh cBeTa. BosHOBbIE
' CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMArHUTHBIX BOJH C  [OMOIIbBIO
MoOUIBHOTO TenedoHa
105 Odusnueckue SABICHHS B MNpHUpojAe: OHOJOTHYECKOe JICHCTBHE
' BUJIUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3TyYEHUI
10.6 TexHuyeckue ycTpoHCTBa: MCHOJB30BAHUE AJIEKTPOMATHUTHBIX BOJIH
’ JIJI1 COTOBOM CBA3U
CBETOBBIE SABJIEHUA

11

11.1

JIyueBast monens cBera. MIcTouHMKM cBETa




11.2

[IpsamosnuHETHOE pacpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHUS CBETa

11.4

[Ipenomnenune cBera. 3akoH mnOpenomiieHuss ceta. [lomHoe

BHYTPEHHEE OTPAKEHUE CBETA

11.5

JInnza. Xop jrydeii B JIMH3E

11.6

Onrudeckas cucreMa Q)OToannapaTa, MUKPOCKOIIa U TCIICCKOIIa

11.7

I'na3 kak ontuyeckas cucteMa. biIM30pyKkoCTh U 1adbHO30PKOCTh

11.8

Paznoxenune Gemnoro cera B cnektp. Onbitel HetoToHa. CrnoxkeHue

CIIEKTpaJbHBIX I[BETOB. /ucnepcus ceera

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH yIila OTPaKEHUSI CBETOBOTO JIyda OT
yria majaeHusl.

M3yueHne XapaKTepUCTUK H300paXCHUs TMpeaMeTa B IUIOCKOM
3epKae.

HccnenoBanue 3aBHCHMOCTH YTJIa TPEIOMIICHUSI CBETOBOTO Jyda
OT yTJjia MaJieHusl Ha TPAHUIIC «BO3AYX — CTEKIIO.

[Tomy4yenune n300paskeHH ¢ TOMOIIIBIO0 COOMPAIOIICH JTUH3HI.

Omnpenenenne (POKYCHOTO pPACCTOSHUS W ONTHUYECKOW  CHIIBI
coOuparoIe TUH3HI.

OMnBITH IO PA3JI0KEHHIO OEIOT0 CBETa B CIIEKTP.

OnbITHl O BOCHPUATHIO I[BETA MPEAMETOB NMPH HX HAOIIOJACHUU

Yyepe3 IIBETOBbIC (PHIIBTPHI

®uznyeckue sABIeHUs B npupoje: 3arMenus Connua u JIyHel, 1iBera

11.10 TeJ, ONTHUYECKHUE sBICHUs B arMmochepe (mBeT Heba, pedpaxius,
panyra, MUpax)

11.11 TexHuueckue  ycTpoiicTBa:  OYKHM, MEpUCKON, QoToarmapar,

' ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA

191 OmnsiTel Pesephopna u nmnanerapnas mMozaenb atoma. Mojens aroma

' bopa
12 122 Ucnyckanne u morjonieHue cBeta atomMoM. KBaHThl. JIMHeluaTtbie

. CIEKTPBI

12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- U raMMa-u3IydeHHs

12.4 Crpoenue artoMHoOro szapa. HykinoHHas Mojenb aTOMHOIO spa.




H3otonsl

12.5 PannoaktuBHbie mpeBpameHus. [lepuoa nosypacnaga aTOMHBIX s€p
196 SlnepHbie peakinuu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MacCOBOIO
' yucel
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuuu cunresa u aenenus siaep. Ucrounuku sHepruu CoJjiHLIA U
' 3BE3N
129 SnepHasa osHepretuka. JlelicTBUE pPaAMOAKTHBHBIX H3Jy4CHUH Ha
' JKUBBIEC OpPTraHU3MBI
[IpakTrueckue pabOTHI:
HabnroieHre CIuIONIHbIX U TMHEWYaThIX CIIEKTPOB H3TYUCHHS.
12.10 UccnenoBanue  TpeKOB: M3MEPEHUE DHEPrUM  YacTULBl IO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenue paaroakTUBHOTo hoHa
®u3nyecKue SBJICHUS B MPUPOJE: €CTECTBEHHBIM PaJuOaKTHUBHbBIN
T ¢oH, KOCMHUYECKHE Iy4H, PaJUOAKTUBHOE H3IIy4yeHHE HPUPOIHBIX
' MUHEpAJOB, JEWCTBUE PATAUOAKTHUBHBIX H3IYYEHUH Ha OpPraHu3M
YeJloBeKa
1212 TexHudyeckue  yCTPOMCTBA:  CIEKTPOCKOI,  WHAWBUIYaJbHBIN

JIO3UMETP, Kamepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM 02a30BOr0 YPOBHS
OCBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI OCHOBHOI'O 00111er0
oOpa3oBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu (U3MKM B HAY4YHOM KapTHHE MHpa; CPOPMHUPOBAHHOCTH
0a30BbIX TPEICTABICHUA O 3aKOHOMEPHON CBSI3U M ITO3HABACMOCTH SIBICHUU
IPUPOJIBI, O POJIU SKCIIEPUMEHTA B (PH3HKe, O CUCTEMOOOpa3yoIeil pou GU3UKU
B Pa3BUTUM €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOIMH, 00 3BOJIIOLUU
¢u3nUecKUx 3HAHUH W HMX POJIM B IIEJIOCTHOW E€CTECTBEHHOHAYYHOH KapTHHE
MHpA, O BKJIaJIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKHU,

00BSICHEHHE MPOIIECCOB OKPYKAIOIIIETO MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHus O BHMJAX MaTepuu (BELIECTBO M TOJE), O MABIKEHHH Kak croco0e
CYIIECTBOBaHHUA MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOM TEOpUU CTPOCHMS
BEIIECTBA, O (UBNYECKOH CYIIHOCTH SIBICHUH TNPHUPOAbI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX M KBaHTOBBIX); YMEHHUE pPa3INyaTh SIBICHUS IO
ONHMCAaHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
IaHHOE (PU3MYECKOE SBIICHHE, YMEHHUE paclo3HaBaTh IPOSBICHUE HU3Y4YEHHBIX
¢u3NYeCKUX SBJICHUI B OKpYXAlOIIEM MHUpE, BBIACHAS HUX CYILIECTBEHHBIC

CBOICTBa (IPU3HAKH)

Brnanenne ocHOBaMH MOHATUHHOTO ammapaTa U CUMBOJIMYECKOTO SI3bIKa (U3UKU
U UCHOJB30BaHUE UX JUISl pElIeHHs Y4eOHBIX 3aJad; YMEHHE XapaKTepHU30BaTh
CBOMCTBa TeJl, PU3HUECKUE SBJICHUS M MPOIECCHI, UCIIONB3Ys (yHIaMEHTaIbHbIE

" OMIINPHUYCCKUEC 3aKOHBI

VMenne onuchIBaTh HN3YUYCHHBIC CBOMCTBA TEll U (bPISI/I‘IeCKI/Ie SABJICHUS,

UCTIOJNB3YS (PU3HUECKUE BETHUNHBI

Bnagenne ocHOBaMU METOJOB HAyYHOTO TMO3HAHUS C YUYETOM COOIOACHHS
mpaBuj1 6€30macHOTo TpyAa: HabmoeHne PU3NUECKUX SBIICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY M3 JTaHHOTO
Habopa 000pyI0BaHUS IO MHCTPYKLIMHU, OTIUCHIBATh X0/ ONBITA U 3allUCHIBATh €TO
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHH (PU3NUECKHX BEIMYHUH: YMEHHE

IIaHUPOBATb HU3MCPCHUA, CAMOCTOATCIIHHO CO6I/IpaTB SKCHICPUMCHTAJILHYIO




YCTaHOBKY MO HMHCTPYKIMH, BBIUYUCIATH 3HAUEHHUE BEIMYMHBI U aHAIU3UPOBATh
MIOJIyYEHHBIE pE3yJIbTaTbl € Y4YETOM 3aJaHHOM IIOIPEIIHOCTH PE3YJIbTATOB
W3MEpEHHUI;

MPOBCACHUC HCCIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHGI[OBaHHﬁ; CaMOCTOATEIIBHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TMPOBOAUTH HCCIIEIOBaHUE IO
HHCTPYKIUU, NPCACTABIIATH IMOJTYYCHHBIC 3aBUCUMOCTH (1)H3H‘-I€CKI/IX BCJIIMYNH B
Buje Tabmul M TpaduKOB, YUYUTHIBATH IOTPEIIHOCTH, J€JaThb BBIBOABI IO

pe3yjibTaTaM HCCICIOBaHUA

[ToHnMaHMe XapaKTePHBIX CBOMCTB (hU3MUYECKUX Mojenel (MaTepraibHas TOUKa,
a0COJIIOTHO TBEPJOE TENO, MOJEIN CTPOEHUS ra3oB, XKHUAKOCTEH U TBEPABIX Tell,
IUIaHEeTapHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO $Apa) U yMEHHE

MPUMEHSTh UX 7151 OOBSICHEHUS (PU3NUECKHUX IPOIIECCOB

YMmeHue oOBSICHATh (U3NYECKHE MPOLIECChl U CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalui NPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, B YAaCTHOCTH,
BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBA3M U CTPOUTH OOBSICHEHHE C OMOPON Ha
W3yuyeHHBIE  CBOMCTBa  (PU3MYECKUX  SBICHUM,  (PU3MUECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemarth pacuéTHple 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHWH), MCHOJB3YS
3aKOHBI M (HOPMYJbl, CBS3BIBAIOUIME (U3NYECKUE BEIUYMHBI, B YaCTHOCTH,
3amHChIBaTh KpaTKOE YCIOBHE 3a7a4d, BBIIBIATH HEJOCTAIONINE JIaHHBIC,
BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE JUIsl €€ pelIeHHs], UCTIONIb30BaTh
CTIpaBOYHBIC JIaHHBIC, MPOBOANUTH pAcYEThl W OICHUBATh PEATHCTHYHOCTD
MOJyYEeHHOTO  3HAa4YeHHs (U3UYECKOM  BEIMYMHBI; YMEHHE  OIpPEIeIsiTh

pa3MepHOCTh (PU3UUYECKOI BEIMYMHBI, TOTYYECHHON MIPU PEIICHUH 3aaun

YMeHHe XapaKkTepu30BaTh MPHUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qucie ObITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX TEXHOJOTHUECKUX MPOLECCOB I10
UX OINHCAHHIO, HCIONb3Yys 3HAHUS O CBOMCTBAaX (DM3UYECKHX SIBICHUH U

HE0OX0uMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCIoIb30BaTh 3HAHUS O (PU3UUECKHUX SBICHUSX B IIOBCETHEBHOM JKU3HU
s obecrieueHUs] 0€30MacHOCTH IpU oOpalieHHuH C OBITOBBIMU MpHOOpaMH U
TEXHHYECKHMHU YCTPOICTBAMM, COXPAaHEHHS 3/I0POBbS M COONIONCHHS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH cpejie; MOHMMaHue HE00X0AUMMOCTH
NPUMEHEHHSI JOCTIKCHHH (HM3MKM W TEXHOJOTHMH Uil  PalOHAJIHHOTO

IIPUPOIOIIOIB30BAHUS

11

OmnbIT moucka, npeodbpa3zoBaHus M MpEACTaBICHUs HHGOpMAIMK (HUIUIECKOTO




COlepKaHMWsA  C  HCHOJNB30BAaHWEM  HMH(OPMAMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH IMOJyY€HHONH HH(OpMAIUN Ha
OCHOBE HMCIOIIUXCS 3HAHMH ¥ JONOJHUTEIbHBIX HMCTOYHUKOB, yMEHHE
UCTOJb30BAaTh TMpPHU BBIIOJHCHUH Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy puzndeckoro copepikaHus, CIIPpaBOYHBIC MAaTEPHAJIBI, PECYPCHI CETH
WuTepHer; BianeHue 0a30BBIMH HaBbIKAMH IpeoOpa3oBaHus WHPOpPMALUU M3
OJJHOM 3HAaKOBOM CHCTEMBI B JApYI'yl0; YMEHHE CO3/1aBaThb COOCTBCHHBIC
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OPMALMM M3 HECKOJIBKHX

NCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 MEXAHUYECKUE SABJIEHUA

. Mexannyeckoe aBuKeHHE. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTD

JIBUKCHUS

PaBHOMEpHOE 1 HEpaBHOMEpHOE ABMkEHHUE. CpeHss ckopocTb. PopMyiia i BBIYUCICHUS

1.2 CpenHel cKopocTH: v = S/t

PaBHOMEpHOE NPSAMOIMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPJIMHATBI T€Jla OT BPEMEHU B

cllydae paBHOMEPHOTO MPSMOJIUHENHHOTO TBUKCHHUS:

1.3 W) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJISi MPOCKIMH CKOPOCTH, MPOEKLUUH MepeMELICHUS,

MyTH, KOOPAUHATHI P PABHOMEPHOM IPSIMOIMHEHHOM JABM)KEHUU

3aBUCUMOCTh ~ KOOpJAMHATHI Tejla OT BpPEMEHH B CilIydae pPaBHOYCKOPEHHOTO

HpHMOHHHGﬁHOFO JABMOKCHUA:

| 3] Ry

Self) =vg, = f+ay =

@opMyIIbl I IPOCKLUN NIEPEMEILCHUS, IPOEKIIMY CKOPOCTH U NMPOCKLUUN YCKOPEHHUs IIpU

PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH)KEHUU:

1.4 2

s, =yyt+a,-—.

2

U_\'(f) =Up, +a, £,

a.(f)=cast,

U:.'r‘ - Ul.rL ZEHISI

I'padvky 3aBUCMMOCTH OT BPEMEHH HJIsi MPOEKIHUHU YCKOPEHUs, MPOSKIIMH CKOPOCTH,

MIPOEKINHU MTepEMENICHUS, KOOPANHATHI IPU PABHOYCKOPEHHOM IMPSMOJIMHENHOM IBUKEHUHU

CBobogHoe naaenue. @opMyIibl, OMUCHIBAIOIIUE CBOOOJHOE MaJieHHEe Teja MO BEPTHKAIH
Ls (IBW>KeHWE TeNna BHU3 WM BBEPX OTHOCUTEIBLHO TOBepxHOCTH 3emun). ['paduku

3aBHUCHUMOCTH OT BPEMEHHU JIJISl MPOEKIHMU YCKOPEHHUS, MPOCKIMH CKOPOCTH U KOOPIUHATHI

IIpY CBOOOTHOM IMaJICHUH TeJa 10 BEPTUKAIN

1.6 CkopocTh paBHOMEPHOTO JBMKEHMS T€JA 110 OKpYkHOCTH. HanpaBnenue ckopocT.




®dopmyra 171 BBIYUCIEHUS CKOPOCTH Yepe3 Paguyc OKPYKHOCTH U TIepruo1 00pallieHus:

27R
VETr

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTENBLHOTO YCKOPEHUS.

CDopMyna JJI BBIYUCIICHUS YCKOPCHU:

®opmyina, cBsI3bIBaloLIas IEPUOJI U YaCTOTY OOpalleHUs:

ol
T

Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:

_m

1.7 V
1.8 Cuina — BexkTopHas ¢puzudeckas BenndnHa. CI0KeHHE CHIT
1.9 SBnenne unepuuu. [lepsriit 3akoH HeroToHa

Bropoii 3akoH HeroTona:
1.10 F=m-d

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEH Ha TEJO

Bsaumopeiicteue Ten. Tperuit 3akod Herorona:
1.11 _ _

Fy 4 =-Fi

TpeHue Nokosi U TpeHue CKoJbkeHUs. PopMmyna I BBIYUCIEHUS MOIYJIS CUIIBI TPEHUS
1.12 CKOJIB)XCHHUA

F_=u-N

p=H

Hedopmarus tena. Ymnpyrue u Heynpyrue aedopmaruu. 3akoH ymnpyroi nedopmanuu

1.13
F=k-Al
(3akon I'yka):
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUS:
my -,
1.14 F=0CG —=
R

Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaCHHMS.




dopMyita 7151 BEIYUCICHUSI CHITBI TSHKECTH BOJIM3HM ToBepXHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Connua. [lepsas kocMuueckast ckopocts. HeBecoMocTs u

neperpy3Ku

1.15

Nwmmynbe Tena — BekTopHas pu3ndeckas BeIMUnHa.
F=mi

Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmynbsce cuisl

1.16

3aKOH COXpaHEHMs UMITYJIbCA JUISl 3aAMKHYTON CUCTEMBI TEN:
D=+, U, =const

PeakTuBHOE IBUXKECHUE

1.17

Mexannueckast pabota. @opmyia Al BEIYUCICHUS paObOThI CUIIBI:

A=Fscosct

Mexannueckass MOIITHOCTD:

nN=4
r

1.18

Kunernueckas n MOTCHIUAJIbHAasA SHCPIrusl. d)opMyna JJIs1 BBIYMCIICHUA KHHETHYCCKOM

SHEpPTUu:

HE)E
B

Teopema o kuHEeTHYECKOM dHEPTUU. DOopMyJia ISl BBIYUCICHUS TOTEHIUATIBHON SHEPTUH
TCJlaa, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

1.19

MexaHuyeckas SHEpPIrus:
E=E.+E P

3aKOH COXpaHEHMSI MEXaHUUYECKOH sHepruu. @opmyna Juisl 3aKOHA COXPaHEHUs
MEXaHUYECKOU YHEPTUU B OTCYTCTBUE CUII TpeHus: £ = const.

[IpeBparnieHne MeXaHUYECKOW SYHEPTUH MPU HATUYUH CUJTBI TPEHHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyuara:

M +M, +..=0

[TonBrxHBIN 1 HenoABWXKHBIN Ooku. KIT/] mpocThix MexaHH3MOB,




n= Anonesnas

Aaarpaqecam "

JlaBrieHure TBEPIOTO TeNa.

@opMyita 11 BBIYMCIICHUS IABJICHUS TBEPLOIO Tena:

_F

p= B
1.21 JaBnenue raza. ATMocepHOe TaBleHUE.

I'mppocTaTnyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

®opMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:

P=pgh+Puy,
1.22 3akoH [lackans. ['mapaBnudeckuil mpecc

3akoH Apxumena. @opmyia sl ONPEICTCHHS BBITAIKABAIONICH CHIIBI, IEMCTBYIOIIEH HA

T€J0, NOTPYKEHHOE B )KUJKOCTb WJIU Ta3:
1.23

Fam =PEV

VYcnosue muiaBanus tena. [lnaBanue cynoB U Bo3ayxoIlaBaHUE

Mexannyeckue KoJjieOaHUs. AMIUIMTYAa, TEPUOA U dYacToTa KoJjebanuii. Dopmyrna,
124 CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJICOaHMIA:

vl

T
125 MaremaTHueckuii U NMpYyXUHHBIA MasTHUKU. [IpeBpalieHne Hepruu mpu KojaedaTebHOM
' JBUKEHUH

1.26 3aryxatomue kojiebanus. BeinyxaeHHbie Konebanus. Pezonanc

Mexannueckrue BOJHBI. [IpoosibHBIE M NONEpedHble BONHBI. JlJIMHA BOJHBI U CKOPOCTh
1.27 pacIpoCTpaHEHUs BOJIHBI:

rL=v-T
128 3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJHBI HAa I'PAaHULE JIBYX CpE..
' Nudpa3Byk u ynbpTpa3ByK

IIpaxmuueckue pabomol

N3mepenune cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBL, JKECTKOCTH IPYKUHBI,

Koa(dduLreHTa TPEHHUsSI CKOJbXKEHUs; pabOThl CHIIBI TPEHUS, CUJIbl YINPYTOCTH; CpeaHei
1.29 CKOpOCTH JIBM)KEHUS OpycKa IO HaKJIIOHHOM TNIOCKOCTH; YCKOPEHUs OpycKa IMpH JIBUKCHUU

10 HAKJIOHHOHM IJIOCKOCTH; YacTOThl M Iepuoja KojeOaHUH MaTeMaTHYeCKOro MAasTHUKA;
YacTOTHI U MEPHUO/Ia KOJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, IEHCTBYIOLIETO Ha

phIyar; padoThl CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a C MOMOIIbIO HEMOJBUKHOTO OJIOKA;




paloThI CUJIBI YIPYTOCTH IPU NOABEME IPpy3a C MOMOIIBIO ITOJABUKHOIO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEI0BOM CUJIBI OT 00bEMa OTPY>KEHHON YacTH Tela U OT
IUIOTHOCTH JKUAKOCTH; HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MAacChl TeEJa; CHIIBI
TPEHUsI CKOJIBKEHUsI OT CUJIbl HOPMAJIBHOIO JABJICHUSA U OT POJA IOBEPXHOCTH; CHIIBI
YIPYrocTH, BO3HHUKAIOIIEH B MPYXHHE, OT CTENEHH Ae(opManuu NpPYKUHBI, YCKOPEHMS
Opycka OT yIJla HakjJOHA HampaBisIomell; mepuona (YacToThl) KOJICOAHWN HUTSIHOTO
MasiTHUKA OT JJMHBI HUTH; epuojia KojaeOaHUi NpyKUHHOIO MasTHUKA OT Macchl Ipys3a u
KECTKOCTH TPY)KUHBI, MCCIIEOBAHUE HE3aBHCHUMOCTU Nepuoja KoJeOaHUl HUTSHOTO

MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

Qu3zuyeckue s61eHUs 8 NpUpoOe: TPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSMHU B )KMBOU
Y HEXXUBOW NMPUPOJE, NEHCTBUE CHUIIBI TPEHUS B MPUPOJIC U TEXHUKE, IPUIMBBI U OTIHUBHI,

JABHKCHHUEC IIJIAHET ComHeuynoi CUCTEMBI, PCAKTHBHOC JBMXXCHHC XHUBBIX OPraHHM3MOB,

130 pelUard B TeJ€ 4YENOBEKa, BIUSHUE aTMOC(EpPHOro [aBJICHHS HA JXUBOW OpraHU3M,
IJIaBaHue PbIO, BOCHPHUITHE 3BYKOB XUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE BOJIHBI,
LlyHaMH, 3XO0
Texnuueckue ycmpoticmea: CIUIAOMETpP, JAATUYUKHU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS,
OUHAMOMETp, MOAIUUMIHUKN, pPAaKeThl, pbluar, TMOABMXKHBIA M HEMOJABUXHBINA OJIOKH,
1.31 HAKJIOHHAS TUIOCKOCTb, MIPOCTHIE MEXAHU3MEI B OBITY, COOOIIAIOIINECS COCYIbI, YCTPOHUCTBO
BOJIONIPOBOJA, THAPABIMYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI
HACOC, apEOMETP, IXO0JIOT, UCIIOJI30BAHUE YIbTPA3BYKa B OBITY U TEXHUKE
2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH CTPOEHHUs BelecTsa. Monenu
2.1 TBEPAOTrO, KHUJAKOTO M Ta3000pa3HOrO0 COCTOSIHWN BemiecTBa. Kpucrammueckue u
amopdHbIe Tena
27 JBr>keHue yactul] BemiecTBa. CBsI3b CKOPOCTH JIBMIKEHHUSI YacTHUI[ C TEeMIIepaTypoi.
' BpoynoBckoe nBmxenue, mudpdy3us
23 CMaunBaHuE U KalWUISPHBIE SIBICHUS
24 TemnoBoe pacmiupeHue u cxaTue
2.5 TemnoBoe paBHOBECHE
26 Buytpennss sueprusi. Pabota m Teruonepenadya Kak crocoObl M3MEHEHUs] BHYTPECHHEH
' SHEPTUU
2.7 Buasl Tenionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHUE
HarpeBanue u oxnaxnaenue ten. KonudecTBo TEMIoThl. Y AelIbHAS TETIOEMKOCTD:
2.8

O=cm(t,—1)




3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9
O +0,+..=0
510 Hcnapenue n KoHneHcanus. M3MeHeHHe BHYTpEHHEW DHEPIUM B IIPOLIECCE UCIIAPEHUS U
' KoHneHcanuu. Kunenue sxuakoctu. Y enpHas TemioTa napoodpasoBanus: L = Q/m
2.11 Brnaxnocts Bo3ayxa
[InaBnenne m Kpucramnuzanusg. V3MeHeHUE BHYTPEHHEW SHEPruuM Mpu IUIABJICHUM WU
KpUCTAJIIIU3aluu. Y 1elbHasl TENI0Ta IUIaBJIECHU:
2.12 0
o
2.13 BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y JelbHast TeIUIOTa CrOpaHus TOIuBa: g = O/m
2.14 [MpunnmIe! padoTs! TermnoBbix npurateneil. KI1/I TermmoBoro aurarens
IIpakmuyeckue pabomul
W3mepenue yneiapbHON TEIIIOEMKOCTH METAJUIMYECKOrO LIWJIMHIPA; KOJWYECTBA TEILIOTHI,
MOJTyYEHHOTO BOJOW KOMHATHOM TeMmepaTypsl (PUKCHUPOBaHHOW Macchl, B KOTOPYIO
515 OIYIIEH HArpeThlii LWINHADP; KOJWYECTBA TEIIOTHI, OTAAHHOIO HArpeThiM LHIMHAPOM,
' IIOCJIE OIYCKaHHs €ro B BOJYy KOMHATHOH TeMIepaTypbl; OTHOCHUTEIBHOW BIIAXKHOCTHU
BO3/JlyXa; YACIbHOW TEIUIOTHI IJIABJIECHHA JibJa. MccienoBaHue M3MEHEHUS TEMIIEpaTyphl
BOJIbI NP PA3IMYHBIX YCIOBUSX; SIBICHHS TEIUIOOOMEHA IMPH CMEIIMBAHWU XOJIOJAHOW U
ropsi4el BOABI; IPOLECCA HCITAPCHUS
Dusuueckue a6nenus 6 npupooe. MOBEPXHOCTHOE HATSXKCHHE M KANWJUIAPHBIC SIBICHUS B
2.16 IIpUpPOZE, KPUCTAJUIBI B mpupojae, udinydeHue CoiiHLa, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3el; 00pa3oBaHKEe POCHI, TYMaHa, WHEs, CHeTa
Texunuueckue ycmpoucmeéa:  KalWLIAPbL, INPUMEPBl  HMCIOJIb30BAaHUS  KPUCTAIUIOB,
2.17 KHUJKOCTHBIM TEPMOMETp, JAaT4YUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBast TypOUHA, IBUTaTENIb BHYTPEHHETO CTOPaHMsI
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nexkTpuueckoro nois. IlpuHuun cynepno3unuu
' JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu snexrtpudeckux 3apsaoB. JleWCTBHE DIEKTPUYECKOrO IOJIA Ha DJIEKTPUYECKUE

3apsanbl. [IpOBOIHUKH U TUAIEKTPUKH




3.6

[TocrosanHbI dnekTpuueckuid TOK. JledicTBusi snekTpuyeckoro Toka. Cuna ToKa.
Hanpsoxenue.
I=q/t,U=A4/4q

3.7

DIIEKTPHUYECKOE COMPOTUBIICHHE. Y ICIIBHOE 3JIEKTPUUECKOE COMPOTHBIICHHUE:
R =pl/S

3.8

3akon Oma ais yyactka snekrpuueckot nenu:/ = U/R

3.9

ITocnegoBarenbHOE COEAUHEHNE IMPOBOAHUKOB:
I =1, U=U,+U,. R=R, +R,
HapaJIJIeJIBHOG COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIMPOTHUBIICHUS:

U=UgI=1+I;R=2.

2

CMelranHbIe COCAMHCHUA ITPOBOAHNKOB

3.10

Pabora 1 MoutHOCTH 31eKkTpudeckoro Toka. A = Ult, P = Ul

3.11

3akoH J[>xoyns — Jlenna:

O=I"-R-t

3.12

OneiT Opcrena. MarHuTHOe MOJ€ OPSIMOIO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM

WHIIYKITAA

3.13

MarauTHOE MoJje MOCTOSIHHOIO MarHuTa. BBaHMOHGﬁCTBHe IIOCTOAHHBIX MaroHuToOB

3.14

JlelicTBME MarHUTHOTO ITOJIS1 HA MPOBOJHUK C TOKOM

3.15

OmnsiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKUMU. [IpaBuio Jlenna

3.16

IIpaxmuueckue pabomul

H3mepenHne 37IeKTpUIecKoro CONPOTHBIICHUS PE3UCTOPA; MOITHOCTH AJICKTPUUECKOTO TOKA;
paboThI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B TPOBOJHHMKE (PE3HCTOPHI,
J'IaMHO‘-IKa), OT HAIIPsAKCHUA Ha KOHIAX IMPOBOJHUKA; 3aBHUCHMOCTU COIIPOTUBJIICHUA OT
JUTUHBI ITPOBOJIHUKA, IUIOIIA/IN €T0 TIONEPEYHOT0 CEYEHHS U YACIBHOTO COPOTUBIICHHS.
HpOBepKa nmpasujia JJisd 3JICKTPUYICCKOTO HAIIPSIPKCHUA IPU MMOCIICA0BATCIBHOM COCIMHCHUN
IIPOBOJHUKOB; TPaBHia JUI CHIIBI 3JEKTPHYECKOTO TOKAa MPH MapaUICIbHOM COEANHEHHUU

IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Dusuueckue s61eHUA 8 Npupooe: SIEKTPUUECKUE SIBICHUS B aTMocdepe, 3JIEKTPUYECTBO
KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMIIH, Jpeid MOII0COB, pOJIb MATHUTHOTO MOJIS IS

KHM3HHU Ha 3GMH€, MOJISIPHOC CUSAHUC




Texuuueckue ycmpoiicmea: SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK

318 JJIEKTPUYECKOW  DHEPruM,  DIIEKTPOOCBETUTEIbHBIE  MPHOOpBI,  HarpeBaTeIbHBIC
' ANEKTPONPUOOpPHl  (IPUMEPBI),  DJICKTPUUECKUE  TMPEAOXPAHUTENIH,  DJIECKTPOMArHHT,
ANEKTPOABUIaTENb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOIO TOKA
3.19 OnexTpoMarHuTHbIE BOJHBI. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cera. IIpsimonnHeitHOe paclipocTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 IIpenomiienue cBeTa. 3aKOH MPETOMIIEHHSI CBETA
3.23 Hucnepcus cera
324 Jlunza. Xon nydeit B nuH3e. POKyCHOE pacCTOsSIHUE JIMH3bI. OnTHYecKasi cujla JUH3bL: D =
' 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuuecKkue npruoopsl
IIpakmuyeckue pabomul
WN3mepenne onThyeckod Cuiabl coOuparomei JuH3bl; (OKYCHOTO  PacCTOSHUS
cobupatomield JMH3bI (TI0 CBOMCTBY paBEHCTBAa pa3MEpPOB MpeaMeTa M H300pakeHus, Korua
3.26 | mpeaMeT pacroyioKeH B TBOWHOM (OKycCe), MoKa3aTess IPEeTOMIICHHUS CTEKJIA.
HccnenoBanue cBOWCTBA M300paskeHMs, TIOIYYEHHOTO C TIOMOIIBIO0 COOMPAIOIIEH JIMH3HI,
M3MEHEHUs (POKYCHOTO PAaCCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJa MPETOMIICHHUS
CBETOBOI'O JIy4a OT YIJIa ITaJIeHHs Ha IPAaHULE «BO3YyX — CTEKIIO»
327 Qusuueckue sgnenus 6 npupoode: 3arMeHus Comuuma u JlyHbl, 1BeTa TeJd, ONTHYECKHE
' sSBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)
3.28 Texuuueckue ycmpoticmaa: 09K, IEPUCKOI, poToarmapaT, ONTHISCKHE CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, 6eTa-, ramma-uznydenus. Peakiun anbda-u Oera-pacnana
4.2 Omnsitel Pe3epdopaa mo paccestauto anbda-gactuil. [Inanerapras Mmoaens aTroma
4.3 CocraB aromHoro spa. M3oronsl
4.4 [Tepuon monypacnana aTOMHBIX SAEP
4.5 S nepHblie peakiyu. 3aKOHbI COXPAHEHUS 3apsA0BOTO U MAaCCOBOTO YHCE
Du3zuyeckue a61eHUs 8 nNpupooe: eCTECTBEHHBIH paJuOAKTUBHBIA (POH, KOCMUYECKUE JIyUH,
4.6 paZvoOaKTUBHOE U3JIyYE€HUE NIPUPOIHBIX MUHEPAJIOB, AIEUCTBUE PAJUOAKTUBHBIX U3JIy4EeHUN
Ha OpPraHU3M YeloBeKa
. Texnuueckue ycmpotiicmea: CIEKTPOCKOI, UHANBUYaIbHbBIN JO3UMETp, Kamepa BuibcoHa,

sJIepHasl SHEPreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
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