MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunuctepcTBo 00pasoBanusi KpacHosipckoro kpasi

Anmunuctpanus TIOXTeTCKOro MyHMIMIIAJIBLHOTO OKpYra

MBOY " Twxrterckasa CII Ne 2"

PACCMOTPEHO COI'NJTACOBAHO :
PyKOBOI[I/ITeJIL [IIMO 3aMecTUTENb TUPEKTOPa Y opf Aj' P X0)
-~ // N no VP . S -
/ % *i IO\"‘UJ\/H
3unosuu T.H. i cw % 2 / ;
[Ipotokom Nel 'yt JK.B. i 0 0]; ’G
oT «29» aBrycra 2025T. oT «29» aBrycta 2025 T. aamye’ra)@?g% T

PABOYAS IPOTPAMMA
(ID 8394485)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1St oOyvaromuxcst 7-9 KjiaccoB

c. Troxrer, 2025



HHOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUsl COCTaBJICHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl Bocriutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «Duszmkay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YyYalOUIMXCA U OpPTaHU3alUI0 U3ydeHUs (PU3UKU Ha JIeATEIbHOCTHONU OcHOBE. B
nporpaMMe 1o (pU3MKEe YYMUTBHIBAIOTCS BO3MOXHOCTH Y4E€OHOrO NpeaMeTa B peau3aliu
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
Oo0y4YeHHsI, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro Marepuana Mo roaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPeIOoCTaBisIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType o0uiero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢us3nku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIy4EHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «®dusnka» B 00pa30BaTENbHBIX OpraHU3aIUAIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (U3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymieir mnpodeccunoHaTbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTrxkeHne STUX IeNed mporpaMMbl 1Mo (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHKUH O TUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAaHHYECKUX, TCTUIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB DCIICHHS TPOCTEHINNX pAcUYETHBIX 3a7ad C HCIOJIb30BaHHEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PaOOTHl W AKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOCHHE TPUEMOB PabOTBI ¢ WHpOpMAIUeH (U3HUECKOTO COMCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHHSX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepedeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJTbHBIX OCOOCHHOCTEH 00YyJarOIInXCsl, CIIUCKA IKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 10 (PpU3UKeE.



COJAEP/)KAHUE YYEBHOTI'O ITPEJIMETA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHay4YHbBIN
METOJ TMO3HAaHWA: HAOIIOJEHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKCHHUE THUIOTE3,
SKCIIEPUMEHT II0 TPOBEpKEe THUINoTe3, O0ObsAcHeHue HabOmogaemMoro seiaeHus. Onucanue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne Temmeparypbl MpH IOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nea 2. [lepBoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BpoyHnoBckoe nBmwkenue, nuddysus. BzaumojeiicTBUe YacTHI[ BEUIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(KpUCTaNIMYeCKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHXKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOIOM PSAZIOB (C HCTONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexannueckoe JIBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.

SBneHne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl Kak MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa umHepTHoctH Tena. I[lnotHocTh BemiectBa. CBsI3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

arONE



Cwia kak XapakTepucTuka B3aumojenctBus Tteil. Cuna ynpyroctu u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIIeHNE TArOTEeHUs U crila TshkecTH. Chila TSHKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBieHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHHS (LIApUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, J1EMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (IedopMaluu) MpYyKUHBl OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYEHUA aBieHus. [{aBienue rasza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya qaBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTH JIAaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs  cocynasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emnu. OnbiTt Toppuuermnu. M3mepeHue arMocepHOro JaBieHHs. 3aBUCHMOCTb
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJIECHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JIEWCTBYIOIICH Ha TeEJO, MOTPYKEHHOE B
KUAKOCTb.
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3. TIpoBepka HE3aBHCHUMOCTH BHITAIKUBAIOIICH CHIIBI, IEHCTBYIONICH HA TEIIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOHN B JKUIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
JKUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! MJI0CKOCTh. [IpaBuiio paBHOBECHS phluara.
[IpumeHeHne mpaBuUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/|
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE MTOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BenlecTBa. Macca u
pa3smepbl  aToMOB W MoJieKyJl. OTmBITBI, TMOJATBEPKIAIONINE OCHOBHBIE  ITOJOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TENl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaymBaHWE W KaNmWUIApHBIE siBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennss suneprust. CiocoObl U3BMEHEHHUsI BHYTPEHHEW SHEPTUu: TEIUIonepeaya i COBEPIICHNE
paboThl. Buas! Temonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIIUS, N3JTYICHHE.

KonuuecTBOo TEmnoThl. YenbHas TEIUIOEMKOCTh BelecTBa. TemmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TeIJIOBOTO OanaHca. I[lnaBieHme W OTBepJeBaHHME KPUCTATUTMUYECKUX
BEIIECTB. YIenbHas Terjora ruaBieHus. [lapooOpa3oBanne u KoHJeHcamnws. McmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIEHUS OT
aTMoc(hepHOTo TaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpavyuu.

1. Habmronenne OpOyHOBCKOTO JIBH)KCHHS.

2. HaGmronenue nuddys3un.

3. HalGnronenue siBneHU CMAaYyMBaHUS U KaUJUIAPHBIX SBJICHHM.

4. HabmroneHue TerIoBOro PacIupEeHUs TEN.

5. H3meHenue naBieHHs raza npu U3MEHEHUU 00bEMA U HarpEeBaHUU WM OXJIAXKICHUU.



[IpaBuna u3zmMepeHus TeMnepaTypsl.
Bunb! Teruionepenayn.
OxJaxieHne Ipu COBEPLUICHUN PAOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Oripezenienne TaBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ysbTare Teruionepeaadd u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIIapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posa 3JeKTpruuecKuX 3apsa10B. BzanmoaencTBre 3apsyKeHHbBIX TEI.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsSA0B U
pPacCTOSTHUS MEXTY TEJIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIEMEHTapHbIM anekTpudeckuil 3apsin. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsijia.

DONeKTpUYecKUid TOK. YCJOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouyHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIBHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[TocnenoBarenbHOE U MapaIENbHOE COEJUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3Ha4eHHe i1 ®KU3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe nose
3JIEKTPUYECKOTO TOKA. I[puMeHeHne 37IeKTpOMarHuToB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

agrwpdE
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DneKkTpuszanus Ted.

JIBa pona aieKTpUUECKUX 3apsiIoB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M cTOYHNKH TOCTOSSHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYECKOro HaIrpsKeHUsT BOJIbTMETPOM.

Peocrar u MarasvH cOnmpoOTHUBIIEHU.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJCHHUsI MOJIOCOB MarHUTa.
MoenvupoBaHre€ MarHUTHBIX MOJIEN TTOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

OnsiTel Dapanes.

3aBUCHUMOCTD HaIpaBJI€HUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ook wdE
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11.
12.

13.
14.
15.

16.
17.

18.
19.

OTMBITEI IO Ha6JHO)ICHI/IIO QJICKTPHU3alluU TCII HHHYKHHeﬁ " Ipr COITPUKOCHOBCHUH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJAHUKU U TUDJIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

N3mepenne u peryampoBaHue HalPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
PE3UCTOpPA U HATIPSDKEHHSI Ha PE3UCTOPE.

OnbITel,  JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJHHUKA OT €T0 JUTHHBI, IJIOMIA N ITOTIEPEYHOT0 CEUSHUST K MaTepHraa.

[TpoBepka nmpaBuiia CIOKEHUS HAMIPSHKEHUN TIPU TTOCTIEI0BATEIHHOM COSTUHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOpP.

OnpezneneHre MOITHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOrO TIOJIE MOCTOSHHBIX MAarHUTOB MpU UX OOBEAUHEHUU H
paszieneHnN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIUC 3aBUCUMOCTDL CHUJIbI B3aHMOILCfICTBHH KaTyliKu ¢ TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

I/I3yquI/Ie I[CFICTBHSI MAar"avMTHOTIO I10JIA Ha IMTPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.



20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.
21. OnBITEl 1O WCCIEOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCIIEIOBAHUE
W3MEHEHHU 3HAYEHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoOoaHoe najaenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHnun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3menenne umnyinbca. MmMmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE IBHKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUI ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOIUHEHHOTO TBUYKECHUSI.

4. WccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOGmroneHue NBMKSHUS TeJa 10 OKPY>KHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAIMNX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. INepemaya uMmIysIbCca MPH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3AUMOJICHCTBUHU TeII.

12. CoxpaHeHue UMITYJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHenue MeXaHUYECKOM 3HEPTHH MTPU CBOOOTHOM Ha/ICHUH.

16. CoxpaHeHne MeXaHU4YeCKOW SHEPTuu Mpy ABMKEHUH Tea MO/ JeHCTBUEM MPY>KUHBL.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEHUIIEro PaBHOMEPHOIO JBUKCHHS

IIapUKA WIH TEIEKKH.
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11.

OmnpeneneHue cpeaHEeld CKOPOCTH CKOJBKEHHUS Opycka MM JIBM)KCHUS ILApHUKa MO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka runoTe3bl: €Cliv MPH PABHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4aJIbHON CKOPOCTH
IIyTH OTHOCSITCS KaK PsIJ{ HEUETHBIX YHCEl, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUS.

Onpenenenue k03(pPULINEHTA TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM JBIKEHHHM Teja 110
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI H BOJHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHNYECKUX BOJIH. [IpoonbHbIE M nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue koneOaHUM Tes MO 1eHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTH U MeproJia KojaeOaHUH NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpro/1a KOJIeOaHU i PYy>KUHHOTO MasiTHAKA
OT Macchl Ipy3a 1 KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaCHUSI.

Pa3nes 10. Di1eKTpOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa ANEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsmMonuHelHOe pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. ClioskeHUE CIEKTpaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnipocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunnun nelictBus oToanmnapara, MUKPOCKOIIa U TeJIECKOa.

10. Mopnens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJia MMaJieHuUs.
2. HzydeHme xapakTepUCTHK H300paXKeHHUs IpeAMETa B IJIOCKOM 3epKae.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITH IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThIie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens aromHoro sapa. M3otonsl. PamnoaktuBHBIE mpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsJ0OBOIO U MACCOBOTO YHCEN. DHEPIusl CBSI3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHuku sHeprun
CouHIia ¥ 3BE3]1.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHHs U OTJIOLIEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

©CoNoORWN
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5. Pabora cuérurka HOHU3UPYIOIUX U3TyUCHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HWccnemoBanue TPEKOB: HM3MEPEHUE JHEPTUM YACTUIBI 1O TOPMO3HOMY IYTH (I10

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOIYITh TPEIHA3HAYECH JUISI CACTEMATHU3AIMH U 0000IIeHHUS
MPEIMETHOTO COACPIKAHUS U ONbITA ACSITEbHOCTU, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
Gbu3MKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY O (pu3uKe Jyis
00y4aromuxcsi, BHIOPABIIUX 3TOT Y4COHBIN IPEIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ICSITEIIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHME HAYYHBIX METOJIOB HCCIIEJOBAHUS IBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBSACHATH (PU3NICCKUEC SBICHHUS, IPUMCHSS TIOJYUCHHBIC 3HAHMSI, PeIIaTh 33aJ[a4d, B TOM YHCIIC
KAueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH Paclio3HABATh U HAYYHO OOBICHATH (DM3HUSCKUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIIEIOBAaHUS (U3UYECKUX SIBIICHUN, B TOM YHUCIE IS
MPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HambOOJee BaXHBIX JOCTHKEHUU COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPaKTHUYECKOT0 UCIOJIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOTI'O ITPEJIMETA

N3yuenne (U3NKKM HAa YpOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOMmIEro oOpa3oBaHUS Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IIPOSIBJICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKUX IIPUHLUIIOB B I€ATEIBHOCTH YYEHOIO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHMILIEH COCTABIISAIOLIEH KYJIbTYpBI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JIESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHME LIEHHOCTH 0€3011acHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBUJI O€30IACHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOI'o Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBoro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alu, Topoja, Kpasi) TEXHOJIOTMYECKOM U COI[MaJIbHOM HAIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4HCIIe U (PU3NUECKUX 3HAHUIA;

- UHTEpeC K NMPAKTUYECKOMY M3yUeHUIO ITpodeccui, CBI3aHHbIX C PU3NKOM;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpUMEHEHHE (UINYECKUX 3HAHUM [UIsl peleHus 3ajad B obiactu
OKpY>KaIoIlel Cpe/ibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKU MX BO3MOJKHBIX IIOCIEACTBUM IS
OKpY>Karollen Cpeibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nveckoil HarPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTeIbHOCTb;

- TOoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MOHATUS, TUINOTE3bl 0 (PU3NYECKUX 00BEKTAX U SIBICHUSAX;

- OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

- IUVJTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATh U BBIABIATH B3AaUMOCBSI3U MPUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLICHKAa CBOUX JEHCTBUM C YYETOM BIMSHUA HAa OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aNbHBIX TOCIIEACTBUN.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBUSIBIISITH U XapPAaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH 00BEKTOB (SBIICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(pUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (hakTax, JAHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHUSIM;

BBIABJIATE INMPUYUHHO-CICACTBCHHBIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/I‘IeCKI/IX SIBJICHUN U
nmponeccoB, JacjaTb BbIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HMHAYKTHUBHBIX
YMO3aKJIFOUCHHIA, BBIIBUTaTh THIIOTE3bI O B3AUMOCBS3AX (DHU3MYCCKUX BEIHYMH;
CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemeHns yueOHoi (hru3ndeckoi 3a1aun (CpaBHEHNE
HECKOJIbKAX BApUAHTOB pEIICHHs, BBHIOOp HamOoJiee MOAXOIAIIETO C Y4ETOM
CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (DU3HUECKUN
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHIE (PU3NIECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IEHHsS U  BBIBOJABI MO  pe3yJbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEOBAHNUS;

IMPOTrHO3UPOBATE BO3MOKHOC JanbHEHIIee pa3BUTHC CI)I/I3I/I‘{eCKI/IX IMponeccoB, a TaKkKe
BBIZIBUT'aTb NPCAIIOJIONKCHUS 00 nx Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ undopmaumeii:

OPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBI U 3alpoChl MPH TOUCKE H OTOOpE
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(DOPMAIINIO Pa3IUYHBIX
BUJIOB U (hOPM TIPEICTABIICHNS,

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeacTaBIeHUs HHpOpMANNH U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHHBepcaabHblIe y4eOHbIe JeHCTBHUSA:

B XoJe OOCyxkJeHHs Yy4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHBIC Ha PELICHUE 3aa4ul U MOIep)KaHne O1arokenaTeaIbHOCTH OOIeHNS;
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHHUAMU OPYIUX YYaCTHUKOB JOuajiora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTAaThl  BBITOJHEHHOTO  (DM3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);



MOHUMATh M UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHAUBHUIYaTbHOW PaOOTHI IPU
PEIICHNU KOHKPETHOH (hU3HYECKOM MPOOIEeMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAsi KA4eCTBEHHOTO pE3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHUBATh KaUYe€CTBO CBOETO BKJIAJa B OOIIHMH MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsX, TPEOYIOMIHMX ISl PeIICHHSI
(bu3nyeCKuX 3HAHMI;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX HPUHATHUS PpEHIeHUN (MHIUBUAYaAIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILICHUH IPyIIoif);

CaMOCTOSITEJIBHO COCTaBJISITh AJTOPUTM pellIeHUus (U3NYECKON 3ajaud WK IUlaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpe/ijaraéMble BApUAHThI PELLICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJIaH €€ H3MEHEHMUS,

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTUKEHUS) pEe3Yy/IbTaTOB I€ATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3HUECKOTO
UCCIIIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa LIEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CHOpa WIN JIUCKYCCHU HAa HAyYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 7 Kjacce MpeIMETHbIE pPe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBIICHHs, HaOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEpIOE, >KHIKOE, Ta3000pa3HOE), MEXaHHMIECKOE
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJCHCTBYOIas cwia, jaedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOmIaronmecs cocy bl

paznuuath sBieHus (qudys3us, TEII0BOE ABMKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBH)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHON OCBIO BpALCHUS, IIepelada 1aBJICHNs TBEPIBIMU TCIIAMH,
KHUAKOCTAMU M ra3aMu, aTrMoc(epHoe JaBieHHE, IUIaBaHWE TeJ, MPEeBPALCHUS]
MEXaHUYECKOM SHEPruH) 1O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHUX JAHHOE (PU3NYECKOE SBIICHUE;



pacrio3HaBaTh MPOSIBICHHE U3YyYEHHBIX (PU3MUECKUX SABICHUNA B OKPYKAIOIIEM MHpE, B
TOM 4ucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, NEHCTBUE CUIIBI TPEHUS B NPUPOJAE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO AaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUE phbIO,
pBIYary B TEJE YeJIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBICHUII;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSXKECTH, BEC TeJla, CHJIa TPEHUs, 1aBlieHue (TBEPIAOTO
TeNa, >KUJKOCTH, Ta3a), BBHITAIKMUBAIOLIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTD,
IUIEYO CHUJIBI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYeCcKass U INOTEHLHUalbHAsl 3HEPIus), MpU OINUCAHUU MPAaBUIBHO TPAKTOBATh
bu3nYECKUit CMBICI UCTIOIb3YEMbIX BETMUHH, X 0003HAUCHUS U SIUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
OPYTMMH BEIUYMHAMH, CTPOUTH TpadUKH HM3yYEHHBIX 3aBUCHMOCTEH (PU3NUECKHX
BEIINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MIPOLIECCHI, HCIIONb3YsI TPaBHIia
CIIOEHHsI CHIT (BJIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW >HEpPruM, MpU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3allMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

00BACHATH (PU3UUECKHE SBICHHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3y4YeHHBIX CBOWCTBAa (M3MUECKUX SBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aadyd B 1—2 [EWCTBUA, HCIONB3YysS 3aKOHBI U (OPMYIIBL,
CBsI3bIBaoIME (PU3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCJIOBME, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (OPMYJIbl U IPOBOAMTH
pacu€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3MUECKOM BETNUNHBL;

pacrio3HaBaThb MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEJOBAHUS BBIJICIATh IPOBEPSIEMOE MPEANON0KeHue (TUIoTe3y),
pa3ianyaTh ¥ WUHTEPHPETUPOBATH MOJIYYEHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOJ€
OMBITA, JEJIaTh BHIBOJIBI 110 €r0 PE3yJbTaTaMm;

IIPOBOAMTH ONBITHI MO HAONIOEHNI0 (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopMyaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHS, COOMpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBI;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMCHIBATH
MOoKa3aHUsl IPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHMS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLIaIu
CONPUKOCHOBEHUS TEJ, CHIIBl YIIPYTOCTH OT YJJIMHEHUS IMPYKUHBI, BBITAJKUBAIOIIEH
CHIIBI OT O00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUY TJIaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEeOBaHMsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH



U3MEpEeHus, Clenys MpeIOKeHHOMY IJIaHy, (PUKCHPOBATh pe3yabTaThl MOIYYCHHOU
3aBHCUMOCTH (DU3MUECKUX BETUYMH B BUJIE MTPEITIOKEHHBIX TaOIUI U TpadrKOB, AeNaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

MPOBOJAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeIECTBa
JKUJKOCTH W TBEPAOrO Tella, CUila TPEHUs CKOJIBKEHHMs, [aBICHUE BO3J1yXa,
BBITAIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha MOrPYXKEHHOE B KUAKOCTh TEJO,
KO3 PHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl HPEAIOKECHHON
MHCTPYKIUU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANILHYIO YCTAaHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIIMUYMHBI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30macHOCTH Tmpu  pabore ¢ 1abOpPaTOpPHBIM
00opyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HETOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh IPHUHLMUIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPECcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTONb3ysl 3HAHHUSA O CBOMCTBAX (PM3MYECKUX SIBJICHUH W HEOOXOAUMBIC
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O TMPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHuH C OpudopaMu M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHMsI 3J0pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJIEIATH HH(POPMAIIHIO, KOTOpast SBJISIETCS POTUBOPEUUBON
WJITM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUU YUEOHBIX 3a/laHMI HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMy KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHUs WHGPOpMALMU U3 OIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIICHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHUCJIe MyOJIMYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3ybTaTax MPOEKTOB WM YUeOHBIX MCCIEI0BaHUM, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IIPE3EHTALNEH;

IPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTbh 00sS3aHHOCTH B
IpyNIE B COOTBETCTBUHM C ITOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPY>KAIOILUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yibTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIEC Telna,
HACBIILICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsjl, dJIEKTPHUIECKOE
IoJie, MpOBOAHUKHU U JUBJICKTPUKH, MOCTOSHHBIN BHGKTpI/I‘{eCKI/Iﬁ TOK, MaroHuTHOC I10JIC,
pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Terulonepenayda, TErjoBoe
paBHOBECHE, CMauMBaHME, KalMWUISpHbIC SBJICHUS, HCHapeHue, KOHICHCAllUs,



IIJIaBJICHUE, Kpuctajm3anuss  (OTBEpAECBaHUE), KMIICHHE,  TeIulonepenaya
(TEerUIONpPOBOJHOCTb, KOHBEKLMSA, W3IYyUYEHHE), DJICKTPU3aLUs Tel, B3aUMOACHCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE
MarHuToB, ACUCTBHE MAarHUTHOI'O IOJIA HAa IPOBOJHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) II0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B OKPYKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOc(epe, SEKTPUIECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE
noje 3emiu, Apeid moarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHUE, IPH OSTOM I[EPEBOAUTH IMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TeIIoTa
napooOpa3oBaHus, yAeidbHas TEMJIOTa CrOPAaHUs TOIUIMBA, KOA(PQHUIUEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MaIlMHBI, OTHOCHUTEJIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUYECKUN
3apsifl, CUJIA TOKA, DJICKTPUYECKOE HAIPSKEHUE, CONPOTUBIICHUE IIPOBOJHHUKA, YIEIbHOE
COIIPOTHUBIIEHUE BEILIECTBA, pa0OTa U MOLIHOCTb 3JEKTPUUYECKOTO TOKA), IPH OIUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIUE JaHHYIO
(Gu3NYECKyI0 BEJIWYUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH TIpadUKH H3YyYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCH, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUHM CTPOEHUS BEIECTBA,
HPUHIMI CYNEPIIO3ULIMH ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa 17151 ydacTKa Lemnu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHeHHs SDHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKCHMUE;

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYyaLUH IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh IPUYUHHOCIIECICTBEHHBIE
CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a]Ja41 3aIIUChIBATh
KpaTKoe YCIIOBHE, BBIBIATH HEIOCTATOK JaHHBIX JJS PELIeHHs 3a7ayd, BbIOMpPATh
3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE /1JIsl €€ pelIeHHUs], TPOBOAUTE PAacUEThl U CPAaBHUBATh
MOJIy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IPOOJIEMbl, KOTOPHIE MOKHO PELIUTh ITPH MOMOIIH (GU3NYECKUX METOJIOB,
WCIIONIb3Ysl ONMCAHUE WCCIENOBAHMS, BBIICIATH INIPOBEPAEMOE MPEATOI0KEHUE,
OLICHUBATH [IPABUIILHOCTH NIOPsAJIKA IIPOBEIECHUS UCCIEA0BAHM, 1EJIaTh BHIBOBL;
IPOBOJIUTH ONBITHI IO HAOIIOJAEHNUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB
Tesl (KalWUISIPHbIE SIBJICHMs, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIyUYEHUH OT LBETA
U3Iydaome (Imomiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIIEpaTypbl KUAKOCTM M IUIOMIAAM €€ IOBEPXHOCTH, OJJIEKTPU3aLUsd Tel U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsOB, B3aMMOJCHCTBHE IOCTOSTHHBIX MAarHUTOB,
BU3yaJIN3alysl MATHUTHBIX IIOJIEW MOCTOSHHBIX MarHUTOB, NEUCTBUS MATHUTHOIO MOJIS



Ha TPOBOJHUK C TOKOM, CBOWCTBAa 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATEIS
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsieMble MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBOBI;

BBITOJIHATH NPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HCIOJIb30BAHMEM aHAJOTOBBIX NMPUOOPOB U JIAaTYUKOB
(¢u3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYMHBI OT JPYroul C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLAJN MONEePEYHOr0 CEUEHHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIIC/IOBaHKUE TI0CIICOBATEIbHOIO W MApaUICIbHOIO COCIUHEHHH MPOBOJAHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BENUYMH (ylelbHas TEMJI0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEeJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOuoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXouMble (PHU3HUECKHUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKUE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEoCcTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX IIeNel ¢ MOCIe0BATeNbHBIM U MapajuIeIbHBIM COEINHEHHEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpUMEpax) MPaKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCT TpHU OOpalieHuH ¢ NOpuOOpaMH M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOZEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISATH MOMCK HHPOpPMALUHU pusnueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMs TOMOJHUTENbHBIX HCTOYHHKOB BBIACIATH
UH(POPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BiaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUM W3 OJHOMN
3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyoJIMYHO  NPEACTaBIATh  pPe3yJabTaThl MPOEKTHOM WM  HCCIEeN0BaTEIbCKON



JEATEIbHOCTH, IIPY STOM I'PaMOTHO HCIIOJIb30BAaTh U3YYEHHBIN MOHATUIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE IIPE3CHTAL[EH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenesaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMH,
CICIUTHh 3a BBIIIOJIHCHWEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLIEHMBaTb  COOCTBEHHBIM BKJIAaJ B  JI€ATEIBHOCTh  IPYNIbI,  BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISS TOTOBHOCTD pa3peiaTh KOH(IUKTHL.

K konny oOyuenuss B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMkKeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TEperpy3ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MEeXaHWYeCKne Kone0aHus ¥  BOJHBI, 3BYK, HWHOQPa3BYK ©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOTJIOIIEHus, anbda, Oera- m Tramma-
U3ITy4eHUs], U30TOIbL, SACpHAs YPHEPTEeTHKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE a/IEHNE T, PABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
KoJiebaTenbHOe IBIKEHHE (3aTyXalolue W BBIHYXKJICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTPaHEHHE,
OTpaXeHHE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3IIY4YEHHUS ) 110
ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(buznyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUIN B OKpYKaroleM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cucTeMBl, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOjAE, OHOJIOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢doH, KOCMHUYECKHE JIy4M, PpaJUOAKTHUBHOE W3IYyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

ONKCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NUYECKUE SIBICHUSA, UCTIONb3Yys (PU3HUECKHe
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOJHOTrO MaJeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHWJIBI, MEXaHUYecKas padoTa U MOIIHOCTb, MMOTEHIIUATbHAS HEPTUS TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
SHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsI, IEPHOJ] M YacTOTa KOJIeOaHUM, IITUHA BOJTHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, NOKA3aTeNb MPEIOMIICHUS CPEbl),
[P OMUCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIOIh3YEMbIX BEIUYHH,
0003HaYeHHs] U €AUHULIBI (PU3UUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETUYHHY C IPYTHMH BETHUYNHAMU, CTPOUTH TPaQHUKU U3YICHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKkTepru30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Yys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UINN CHII,
IPUHLIMII OTHOCUTENBbHOCTH ["anues, 3akonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHHUS 3apsJ0BOTO U
MacCOBOTO YUCEJI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluid  NPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3a]a4uM (OIUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE WU
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMEBIE JUIS PELICHHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIONIB3YSl OINKCAaHUE WCCIEOBAHUS, BBIACNATH MPOBEPSEMOE MPEANOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUN U ONBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPTUU, 3aBUCUMOCTD
nepuoJia KojaebaHuil MpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUM, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUYEeHUE CBOMCTB M300pakeHuUs B TNIOCKOM
3epKajie MU CBOWCTB M300pa)keHUs TMpeAMeTa B coOuparomied JuH3e, HaOJIoJACHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJIOBaHUs, OMUCHIBATH XOJ OMbITA WU €O
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

IPOBOAMTH IPHU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUN, ONpenensis cpelHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IIPOBOAMUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSIMBIX H3MEPEHHUH (3aBUCUMOCTB ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKCHUN
0€3 HauaJIbHOM CKOPOCTH, MepHo/ia KojaeOaHUi MaTeMaTHYECKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMJICHHUsS OT
yIila MajieHus): MJIaHUPOBaTh HMCCIEIOBaHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY,
(GUKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKHAX BEIWYHH B BHUJIC
TaOIUI U TpadUKOB, AeTaTh BHIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaaeHHUs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YaCTOTA U MEPHOJ KOJIeOaHUI MaTEMaTHIECKOT0 U IPY>KUHHOT'O MasiTHUKOB,
ONTHYECKas cuja coOupamomel JHH3B, paJuOaKTHBHBIN (OH): TUIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIINOJHATH H3MEPEHUS,
ClIeys MPeUI0KEHHOM HHCTPYKIIUH, BBIYUCIIATH 3HaUEHUE BETMYMHBI U aHAIN3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOioaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
0o0opyIoBaHUEM;



pa3nu4yaTth OCHOBHBIC NPU3HAKUM H3YUYEHHBIX (M3MYECKHX MOJENEl: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUIAHETapHAast MOZEIIb aTOMa, HyKJIOHHAs. MOJIEJIb aTOMHOTO A1pa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOsHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOib3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH Y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

IOPUBOANUTH TPHUMEPHl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30I1acCHOCTH MpH OOpalleHud ¢ OpudopaMu M TEXHUYECKUMH YCTpOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarollen cpene;

OCYIIECTBIISATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh IYTH OIPEACICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3a/laHM HAyYHO-IIOMYJSPHYIO JINTEPaTypy
(bu3nUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalIbl, pecypchl ceTu MIHTepHeT, Bi1aieTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MpPEICTaBIATh
pe3ynbTaThl IPOECKTHOW WJIM UCCIIEN0BATEIbCKOU AEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBINM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE IpE3eHTaled ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpaMmbl Bcero 0;[ TPOJLHLIE pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Paspnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
1.1 ®dusrka - HayKa 0 IPUPoe 2 1 bubmorexa [IOK
' YyKa O TpHpoA https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 PH3HHCCKHC BETHIHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcTecTBeHHOHAyYHBIN METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro no paszneny 6
Pasnea 2. IlepBoHayasibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA
2.1 CTpoecHue BelecTBa 1 bubmmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBa 2 hitps://m.eds00.ru/7f416194
Hroro mo pazaeny )
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
but6mmorekxa [IOK
3.1 Mexanuteckoe ABrokeHHe 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 nepuua, macca, nioTHocTs 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 Bubmuorexa IOK

https://m.edso0.ru/7f416194



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

Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 [Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6muotexa [JOK
' TeJaMHU, )KUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.2 Jlasiere xuKocTH S https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATnmocepHoe naBenme 6 https://m.edso0.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubnuoreka [{OK
' HOrpyXEHHOE B HUX TEJI0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3znen 5. PaboTa u MOIIHOCTL. JHEpPIUs
bubnmorexa LIOK
>1 Pabora u momEoCTS 3 . https://m.edso0.ru/7f416194
bubnmorexa LIOK
5.2 Hpoctsie mexarmsmb! S . https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE BpeMms 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nea 1. TenJioBble siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 ﬁgg;?/ﬁee%asieﬁﬂ £4181ce
bubmuoreka [JOK
12 Terioseie mpoueccs! 21 . > https://m.edsg).ru/?f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DIIEKTpUUYECKUE 3apsabl. 3apsKEHHbIE 7 1 bubnunoreka [JOK
' TeJIa ¥ UX B3aUMOJICHCTBHIE https://m.edsoo.ru/7f4181ce
29 N N bubmuorexa [JOK
. [TocTOSTHHBIN NEKTPUYECKUI TOK 20 2 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SIBIICHHS 6 1 15 https://m.eds00.ru/7f4181ce
bubnmnoreka [JOK
24 IMEKTPOMATHH THAS HHYKIHS 4 https://m.edsﬁ).ru/?f418lce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 5 145

[TPOI'PAMME



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

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmorexa [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaauMoneHCTBHE Te 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6nmoreka [JOK
21 Mexamieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. Di1leKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIEC BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubmuorexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIun3bl 1 onTHYecKue TPUOOPHI 6 3 bubmorexa [IOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorJionieHue CBeTa aTOMOM 4 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
5.2 Cpoeuue aTomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAOIINIT MOAY/Ib
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOT'PAMME



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
1.1.M. Ileppimikun. Yueonuk. Gusuka 7.MockBa «lIpocBemenne» 2024
2. M. Ileppimkun. Yueonuk. Pusuka 8. Mocksa «IIpocsemenue» 2024
3.1.M. Ilepoikun. Yueounuk. ®usuka 9.Mocksa «IIpocsemienue» 2024

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

KonTekcrabie 3amaun. 3aianus K yaeOHOMY Kypcy «Du3ukay : yaebHoe mocodue / A.A.
Skyra, JL.LU. Acanosa ; nox pex. JI.A. Ilapuryrunoit — M.: ®I'BHY «MHCTUTYT conepkanus u
METOJI0B 00yueHus», 2024. — 61 c.

Metoauueckuii keiic. [ mapocratuueckoe napnenue (Pusuka. 7 knace) / T.B. Caymkuna, A.A.
SAxyra ; nox pen. JI.LU. AcanoBoil. — M. : ®I'BHY «MHCcTUTYT conepxaHus 1 METO/I0B
oOyuenus», 2024. — 12 c.

bank 3amanuii 1151 TEKYIIETO OLIEHUBAHUS 110 yueOHOMY TipeameTy «Dusnka». OCHOBHOE
obmiee oopazoBanue / A.A. Sxyra, E.Jl. Kouepruna, H.A. 3arpannynas ; nox pea. JL.A.
[Tapurytunoit. — M. : ®I'BHY «MHCcTUTYT conepxaHus 1 METO10B o0yueHus», 2024. — 107 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU HHTEPHET
bubnuroreka 1uppoBoro ooOpa3oBaTeIbHOrO KOHTEHTA
HOC Mos mkona



NpUJI0KEeHHE

ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC
Kox .
R —— IIpoBepsiembie Npe/IMeTHbIE Pe3YJILTATELI 0CBOCHHS! OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusl
pe3yJbTara
1.1 HCII0JIb30BaTh U3YYCHHBIC TOHATHS
19 pasauyaTh SBJICHHS IO ONMHCAHHMIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBCE€ OIIbITOB, I[CMOHCTpI/IPYIOHII/IX JTAaHHOC (1)I/I3I/I'-ICCKOG SABJICHUC
pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
13 OKpYIKaloIIeM MUpPE, B TOM YHcie (U3NICCKUE SIBICHHUS B IPUPOJIC,

MIPH STOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI

OIMCHIBATh WM3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTOJB3ysd (DU3MYECKHE BEIUYMHBI, TPU OIHMCAHUH IPABUILHO
TPAKTOBAaTh (DU3MUYECKUH CMBICI WCIOIB3YEMbIX BEIHYHH, WX
1.4 0003HAUYCHHUsI M EAUHUIBI (PU3WYECKUX BEIMYHMH, HAXOJIUTh
(OopMyIIbI, CBS3BIBAIOININE JAHHYIO (U3HUYECKYIO0 BEIHYHUHY C
JIPYTUMHU BEeJIMYMHAMU, CTPOUTH TpadUKH U3YUSHHBIX 3aBUCIMOCTEMN
(bU3UYECKUX BEITMYUH

XapaKTCPU30BaTh CBOICTBa TCII, (i)I/ISI/I'-ICCKI/IG SAIBJICHUA U ITPOLCCCHI,
HUCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBCCHYIO

15 (GopMyIMpOBKY 3aKOHa M 3alHUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKECHUE
OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLIECCHI U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMi IPaKTHKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOMUTH

oObsicHeHHe W3 | — 2 JIOTWYeCKHX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

pemarb pacy€THble 3a1a4 B 1 — 2 IeMCTBUS, UCHOJIb3YSl 3aKOHBI U
¢bopMybl, CBs3bIBAaOIIUE (U3UUYECKHUE BEJIWYMHBI: Ha OCHOBE
aHamM3a YCIIOBHMSI  3aJadyd  3alKChIBAaTh  KpPaTKoe  YCIIOBHE,
1.7 MOJICTABIATh (U3UUYECKUE BEIUYMHBI B (QOPMYJBl U HPOBOJIUTH
pacu€Thl, HAXOIUTHh CIPABOYHBIE MaHHBIC, HEOOXOAWMBIC JUIS
pemieHust  3a/Ja4, OLECHHMBAaTh  PEATMCTUYHOCTH  MOJYyYCHHOM
(hU3UIECKON BETMYUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH TOMOIIU
(bU3UYECKUX METOJIOB, B OIKMCAHUM WCCJICIOBAHMS BBIICISITH
1.8 MpoBeEpsieMOe  MPEANoyokKeHue  (rumoresy),  pasiaudyarb U
WHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yiabTaT, HAXOAUTh OIIMOKU B
X0JI€ ONBITA, JIEaTh BBIBOJIBI IO €r0 pe3yjbTaTaM

OpOBOAWUTL OIBITHEL IO HHGHIOILGHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJICHUU WJIHA
(¢bu3myeckux  CBOMCTB Teln:  (opmMymupoBaTh  MPOBEpsSEMbIC
MPENAINONIOKEHHS, COOUPAaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUsl, 3aMKUCHIBATH XOJI OBITa U JOPMYIMPOBATH BHIBOIBI

1.9




1.10

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHU MPHOOPOB C YyIETOM
3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEIMYUHBI OT JIPYroil C WCIONb30BAaHUEM TPSAMBIX H3MEPEHU,
y4acTBOBATh B IUIAHWPOBAHWU Y4eOHOTO MCCIIEIOBAaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATH HW3MEPEHUs, CIEAyS NPEIJIOKEHHOMY
wiaHy, (UKCUpOBaTh pE3yabTaThl MOJXYYECHHOH 3aBHCHMOCTH
(GU3NYEeCKUX BETUYMH B BHUJE MPEAJIOKCHHBIX TaOJIHIl U TpaduKoB,
JeTIaTh BBIBOJIBI 110 PE3YIIbTATaM HCCIICTOBAHUS

1.12

1.13

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (HU3UYECKUX BEIUYUH, CICHYS
NPEJIOKEHHOM  HMHCTPYKI[MW: TP BBINOJHEHHU  HU3MEPEHHI
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAUCHUE
MCKOMOM BEITWYHNHEI

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC
1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

yKa3bIBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTEepU30BaTh NPHUHLMIIBI JEHCTBHUS HN3Y4YECHHBIX
prUOOPOB M TEXHUYECKUX YCTPOWMCTB C MOMOIIBIO UX OMHMCAHUS,
UCIIONIb3YSl 3HAHHUA O CBOMCTBaxX (PU3MYECKHX SBICHUN U
HCO6XOILHMBIC (1)I/I3I/I'~I€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpamieHuu ¢ TpubopaMHd M TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM D3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpee

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB HH(bOpMaHPIH B CCTHU I/IHTepHeT B
COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘IHBOﬁ NI
MOKET OBITh HeﬂOCTOBepHOﬁ

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
Hay4YHONIONYJIIPHYIO  JIUTEpaTypy  (U3MUECKOro  coaepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTd VHTepHeT, BIageTh
npuéMamu KOHCHEKTUPOBAHHUS TEKCTa, npeobpazoBaHus
uH(pOpMaIMY U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMUCbMEHHBIE M YCTHBIE COOOIIICHIS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HH(OpMaNUu (GU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHWH, TPU STOM
rPaMOTHO HCIOJb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca
(bU3KKH, COPOBOXKIATh BHICTYILJICHUE MPE3eHTauei

1.19

IpU  BBINOJHEHHMM  Y4EOHBIX TPOEKTOB M HCCIICAOBAHUMA
pacmpenenaTh O00s3aHHOCTH B TPYIIE B  COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTb 3a BBIIIOJHCHUCM IIJIaHA
IEHCTBUI, aJeKBaTHO OILIEHWBaTh COOCTBEHHBIM BKJIad B
NCATCIIBHOCTDH prHHI:I, BBICTpaI/IBaTB KOMMyHI/IKaTI/IBHOG
B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIINX
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HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘-IGCKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3ajauy B yU€OHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3MUECKUX SIBIECHUHN

14

1.5

OIMHKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3MUYCCKUE SIBICHHS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYMHBI, IPH ONHCAHHH MPABHILHO
TpakTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
00O03HAUeHWsT W CAWHHII (PU3MYECKUX BEIMYHMH, HAXOIUTh
(dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIHYHUHY C
JAPYTHMH BEJTMYMHAMH, CTPOUTDH TPa(UKU M3YUYECHHBIX 3aBUCHMOCTEN
(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YUYEHHBIE 3aKOHBI, NPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHChIBAaTh €ro MaTeMaTH4eCcKoe
BBIPAKEHUE

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE H3
1 — 2 noruyeckux maroB ¢ MOMOIIbIO 1 — 2 M3y4EeHHBIX CBOMCTBA
(bu3MUeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHble 3a1auu B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynbl, CBsA3BIBalONME (U3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHajiM3a yCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pelieHus, MPOBOAUTHh PACUETHI U
CpPaBHUBATh TMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C
W3BECTHBIMU JAHHBIMU

1.8

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(1)H3PI‘ICCKI/IX MCETOHOB, HCIIOJIB3YysA OHNHUCAHUC  UCCIICAOBAHUA,
BBIACIATE IPOBEPACMOC MPEATIIOIIOKCHNUE, OUCHNBATE IPABUJIIBHOCTD
nopsaaKa IMpoBCACHHUA UCCIICAOBAHUA, NCTIATh BHIBOAbL

1.9

MPOBOJUTH OMBITHI MO HAOTIOACHUIO (PUINYECKUX SBICHUN WU
(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUPOBATH  IMPOBEPSIEMBIC
MPEANONIOKEHHSI, COOUPAaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATH X0 ONBITA U ()OPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBAThH
pe3yiabTaThl M3MEpeHWuH C yd4€ToM 3a7aHHOW  aOCONMIOTHOM
IIOTPELUTHOCTHA




1.11

1.12

MPOBOAUTHh HCCIENIOBAaHUE 3aBHUCHUMOCTH OIHOW  (hu3HuecKoit
BEJIMYHUHBI OT JAPYrol C HUCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEpEHUus, Cleqysd MPEeAJoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U TpadUKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHUS

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ WU3MEpEHUs,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH
3HAYEHUE BEITMYMHBI

1.13

1.14

coONIOaTh MpaBWiia TEXHUKU OE30IaCHOCTH MpU  paboTe ¢
1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HAa HX OIHCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaX (IM3MYECKHX SBICHUA W HEOOXOAMMEIE
¢du3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE
HpI/I60pbl 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATb CXCMbI
MEKTPUYECKUX LENeld ¢ IOCIENOBATEIbHbIM W IapaJICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHble O0O3HAaYEeHUs
3JIEMEHTOB JIEKTPUYECKUX LIECTIEN

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHMsS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOW KW3HM Il oOecrieueHuss O€30MacHOCTH TIPH
oOpamieHuu ¢ TpubopaMHd M TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM D3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpee

1.17

1.18

1.19

OCYILLIECTBIATh NMOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJENATh MH(POPMALUIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOM

WCIIOJIb30BaTh TMPU BBHIMNOJHEHUM Y4YeOHBIX 3aJaHUA HAy4YHO-
MOMYJISIPHYIO JTUTEPATypy (PU3UYECKOTO COAEp)KaHUs, CIPAaBOYHbIE
Marepuaisl, pecypchl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaTh COOCTBEHHBIE IMCBMEHHBIE W KpaTKHE yCTHBIE
cooOmeHus, 0000mas WHHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/IEepKaHUs, B TOM YHCIE MyOJMYHO TIPEICTABIAThH
pe3yabTaThl HPOSKTHOMN MIIM MCCIIEI0BATENbCKOM JeITEeNbHOCTH, TIPH
9TOM TPaMOTHO MCIOJb30BATh M3YYEHHBIN IMOHATUWHBIN amnmapar
Kypca (pU3UKHU, COPOBOXK/IATh BHICTYINICHHE MTPEe3eHTAIIeN

1.20

IIPU BBITIOJTHEHUH y4EOHBIX IPOEKTOB U UCCIIEIOBAHUIN (PU3NUECKUX
MIPOILIECCOB pacIpeseNaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHM 3aJa4aMH, CJICAWTHh 34 BBIIOJIHEHUEM ILIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJaJ B JAEATENBHOCTh TPYMIbI, BbICTPAUBATH
KOMMYHHMKaTUBHOE€  B3aMMOJEHMCTBHE, MPOSABISAS  T'OTOBHOCTH
paspeniaTh KOHM)IUKTHI
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HCII0JIb30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘-IGCKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3MUECKUX SIBIECHUHN

14

1.5

OIMHKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3MUYCCKUE SIBICHHS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYMHBI, IPH ONHCAHHH MPABHILHO
TpakTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YyEMBIX  BEJIHYHH,
00O03HAUeHWsT W CAWHHII (PU3MYECKUX BEIMYHMH, HAXOIUTh
(dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIHYHUHY C
JAPYTHMH BEJTMYMHAMH, CTPOUTDH TPa(UKU M3YUYECHHBIX 3aBUCHMOCTEN
(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YUYEHHBIE 3aKOHBI, NPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHChIBAaTh €ro MaTeMaTH4eCcKoe
BBIPAKEHUE

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUSHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE H3
2 — 3 JOTMYECKHX IIaroB ¢ IMOMOIILI0 2 — 3 U3y4EeHHBIX CBOHCTBA
(bu3MUeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3ahauu (omuparoinyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONb3YyS 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIIUE
(¢u3nuecKkre BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/lauyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBIIBIATH HEIOCTAIONIHE WIIH
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PAaCU€Thl M OLICHUBATh PEATMCTUYHOCTH
MOJIYYEHHOTO 3HAYCHUSI (PU3NUECKON BETHUNHBI

1.8

1.9

pacro3HaBarh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh IMPU TTOMOIIH
(U3NYIECKUX METO/IOB, UCTIONB3YS OMMCAHUE UCCTIEIOBAHUS, BBIICNIATh
MPOBEPSIEMOE TPEANOIOKEHHE, OICHUBATh MPABUIHLHOCTH TOPSIKA
MPOBEJICHUS] MCCJEIOBAaHMs, [eNaTh BBIBOJbI, WHTEPHIPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAOMIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, OMMUCHIBATH X0 OMBITA M €T0
pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEPEHU,
olpesieNisisi cpeiHee 3HAUCHHE HU3MepseMOil BeIM4uHbI ((oKycHoOe




1.11

1.12

paccTositHue coOMparoIel JUH3bI), 00OCHOBBIBATH BHIOOP criocoda
H3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MPOBOJIUTH HCCIIEOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEJIUYHH C
UCTIOJIB30BAHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIbHO COOMpPATh yCTAaHOBKY, (PMKCHPOBATH DPE3YNIbTAThI
MOJTYYEHHOH 3aBUCHMOCTH (DPM3NYECKUX BEIMYUH B BHJE TaOIHIIN
Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC HW3MEpPEHHUS  (PU3UYECKHX  BEIHYUH:
IUIAaHUPOBaTh ~ WU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs], CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIU3UPOBATH
MOJYYEHHBIE PE3yJbTaThl C YU4E€TOM 3aJaHHOM MOTPEUTHOCTH
U3MEpEHUI

1.13

1.14

1.15

coONoaTh MpaBUiia TEXHUKU OE30IaCHOCTH Mpu  paboTe ¢
1abopaTopHbIM 000pyI0BaHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECIICH:
MaTepuajibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYCUHBIH
HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO spa

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OIHCAHUSA, UCIOJb3YS
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE
¢u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBIE PUCYHKH W3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300paKeHUH B INIOCKOM
3epKaie ¥ cobuparomeil TuH3e

1.17

1.18

1.19

MPUBOJIUTh TpUMEphl (HaXoAWTh HWHGOPMALMIO O TpUMEpax)
IMPAKTUYCCKOT O HUCIIOJIb30BaHU (1)I/ISI/I‘~I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM Juis oOecredeHuss Oe30MacHOCTH MpHU
oOpameHun ¢ mnpubOpaMd H TEXHUUYECKHUMH YCTPONCTBAMH,
COXPAHEHUS 3JI0OPOBbS M COOJIOACHHS HOPM JKOJIOTUYECKOTO
MOBEICHUS B OKPY>KAIOLIEH cpefie

OCYIIECTBIATh MOUCK HMH(OpManMKU (U3NYECKOTO COJEP>KaHUS B
cetu VIHTepHET, CaMOCTOATENBbHO (HOPMYIHPYs MOUCKOBBIN 3ampoc,
HaXOOUTh MYTH OMNpEAENCHUS JIOCTOBEPHOCTH  IOIY4YEHHOM
nHpOpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U JTOTOJHUTEIbHBIX
HMCTOYHUKOB

WCIONIb30BaTh TMPHU BBHIMOJHEHUH YYeOHBIX 3aJaHUi HAy4YHO-
MOMYJIAPHYIO JIATEPATypy (U3UYECKOTO COJEp)KaHUs, CIPaBOYHBIE
Marepuaibl, pecypcbl cetd MHTepHer; BiaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpPMAallMU M3 HECKOJBKMX HMCTOYHHKOB (DPU3MYECKOTIO
coJiepKaHus, MyOIMYHO MPEACTaBIATh PE3YIbTaThl MPOSKTHON MIH
HCCIIEIOBATENILCKOM  IEATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYCHHBIM IOHATUHHBIM ammapar M3y4aeMoro




1.21

pa3zaena (U3MKU U CONPOBOXKJIATh BBICTYIUIEHHE Ipe3eHTaLuel c
y4€TOM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB

MIPU BBITIOJTHEHUH y4eOHBIX MPOCKTOB U UCCIICAOBAHUHN (PH3UUECKUX
MIPOIIECCOB pacIpeleNiaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMHM 3aJadyaMu, CJICIUTb 3a BBIIIOJHCHUCM IIJIaHA
JNCHCTBUH W KOPPEKTUPOBaTh €ro, aJCeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICHCTBHE, TMPOSBISS  T'OTOBHOCTH
pa3pemaTth KOHQIHKTHI




NPHJI0KEeHHE

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon

1.1

1.2

1 1.3

1.4

1.5

2.1

2.2

pasaeia 3JIEeMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O MNpUpoAE. SIBIeHUs NPUPOIBIL.
Dusnyeckue SABICHHUS: MEXAHWYECKUE, TEIUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

®dusnyeckue BenuuuHbl. M3mepeHue (uzMUECcKUX
BennunH. Dusnueckue npubopel. IlorpemrHocts
n3MepeHnil. MexxayHapoHasi CUCTEMA €IMHUIL
EctecTBeHHOHAY4YHBI METOJI IO3HAHMS: HAOIIOACHUE,
ITIOCTaHOBKA HAYYHOT'0 BOIIPOCA, BBIBUKEHUE TUIIOTES,
OKCIIEPUMEHT M0 TMPOBEPKE THUIIOTE3, OOBICHEHUE
Ha0JI}0/1a€MOT0 SBJICHUS

Onucanue GpU3nUeCcKUX SBICHUH C TOMOIIBIO MOJIENEH

[TpakTuyeckue paboOTHI:

H#H#HPar###113Meperne paccTosHUI.
#H##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.
#e#Par###113mepene  Temriepatypbl IpU  MOMOILU
KHUJIKOCTHOTO TEPMOMETpA U JaTUMKa TEMIEPATypbl

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEILIECTBA

#H##Par###CTtpoeHue BelecTBa: aTOMBbl U MOJIEKYIIbI,
ux pasMmepbl. ONBITHI, TOKA3bIBAIOUINE JHUCKPETHOE
CTPOCHHE BEIIECTBA

#H##Par###/[Biwokenne  dvactui  BemiecTBa.  CBs3b
CKOPOCTH JBWDKCHHS 4YacTHII C TEMIIepaTypou.
BbpoyHoBckoe nBmxenue, iuddysus

2.3

24

2.5

BzaumopeiicTBre YyacTHUIl BEIIECTBA: TNPUTSXKCHUC U
OTTAJIKUBAaHHUEC

###Par### Arperataoie COCTOSIHUS BEIIECTBA:
CTpOEHUE rasos, JKUJIKOCTEH " TBEPIBIX
(KkpucTa/TMYecKnx)  Tell.  B3auMOCB3b  MEXIYy
CBOMCTBAMM  BEILIECTB B  pa3HbIX  arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

Oco00OEeHHOCTH arperaTHhIX COCTOSTHUHN BOBI

2.6

[TpakTrueckue pabOTHI:

###Par##0Ouenka nuaMeTpa aToMa METOI0M PSAIOB (C
ucronb3oBanueM pororpadumii).

#AHPar###OnpITel 0 HAONIOACHUIO  TEIJIOBOTO
pacuIupeHusi ra3oB.




H#HHAPar###0nbITEl 110 OOHAPY)KCHHUIO JIEUCTBUS CHJI
MOJICKYJISIPHOTO TIPUTSKCHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe JIBUYKECHHE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBUIKECHHE

3.2

###Par###Cxopoctb.  CpenHsisl  CKOPOCTb  IpH
HEPaBHOMEPHOM JBM)KCHHMM. Pacuér mytu u BpeMeHU
JIBUKCHUS

3.3

SBnenne mHepuuu. 3aKOH UHEpIMU. B3anmoneiictere
TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH TeJa

3.4

#H#HPar### InorHocts BertecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BhEMA BelecTBa

3.5

Cua xak XApaKTCPpUCTHUKA BSaHMOﬂCﬁCTBHﬂ TCII

3.6

3.7

Cuna ynpyrocty u 3akoH ['yka. M3mepeHue cuibl ¢
MTOMOIIBIO JUHAMOMETpPA

#H#Par###Bnenne tarorenusa u cuia Tsokectd. Cuna
TSDKECTH Ha JAPYrux miaHetax. Bec Tena. HeBecoMocTh

3.8

3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue CKOJIBXKEHUS U TPEHHUE IMOKOS.
Tpenue B Ipupoae U TEXHUKE

#HH##Par###Cnoxenne Cuj, HANpaBICHHBIX IO OJIHON
npsiMoi. PaBHOAEHCTBYOIIAs CUIT

[TpakTueckue pabOThI:

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHKEHHUS
(mapuka B OJKUAKOCTH, MOJETH DIIEKTPHUYECKOTO
aBToMOOMIIE M Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIBKECHHS Opycka WJIM IIapuka [0
HAKJIOHHOM TuIockocTH. OmnpeneneHue IUIOTHOCTH
tBEépmoro  Tema.  OWBITH,  JEMOHCTPHPYIOIINE
3aBHCHUMOCTH pacTsoKeHus (aedopmaiun) npy>KUHbI OT
NPUJIOKEHHOW Ccuitbl. OMBITBL, JAEMOHCTPHPYIOIINE
3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHUS OT Beca TeJla u
XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

@u3nyecKue SBJICHUS B IPUPOJIE: IPUMEPBI ABHXKEHUS C
pa3IMYHBIMU CKOPOCTSMM B 5KMBOU U HEXXUBOU IIPUPOJIE,
JICCTBHUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckre yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

Hasnenue tBEpHoro Tema. CrocoObl yMEHBIICHHUS W

41 YBEITUYECHUS JaBICHUS

492 JlaBnenne rasza. 3aBUCHMMOCTH JaBJICHUS Ta3za OT
00bEMa, TEeMIepaTyphl

43 [lepenaya naBineHus: TBEPABIMU TEIAMHU, KUIAKOCTIMU U
razamu. 3akoH Ilackans. [TaeBMaTHUYeCcKHe MalTHHEI
3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJyOWHBI.

4.4 I'mppocratnyeckuii  mapajokc. Coobmaromumecs

COCYyIHhI. FI/II[paBJ'II/I‘ICCKI/Ie MCEXaHU3MBbI




4.5

AtMochepa 3emsin u  aTMocdepHOe J1aBICHHE.
[IpuuuHbl  CylIeCTBOBaHUS BO3AYLIHOM  00OJOUKH
3emiu. OnbiT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro JaBJCHHSI OT BBICOTHI HAJl YPOBHEM
Mopsi

4.6

4.7

4.8

4.9

W3mepenne armocdeproro napneHus. [Ipubopsl amns
U3MEpeHHs aTMOC(HEPHOTO AaBIICHUS

JleficTBHe KMAKOCTH M ra3a Ha IIOTPYKEHHOE B HHUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue Ten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa NOrpyKEHHOW B JKUIKOCTb YacTU Tela.
OnpeneneHre BBITAIKUBAIOIIEH CUIIBI, JIEUCTBYIOIIEH
Ha TeJo, MOrpyk€HHoe B JKUIAKOCTb. IIpoBepka
HE3aBHCHMOCTH BBITAJIIKMBAIOLIECH CUIIbI, JENCTBYIOIIEH
Ha TeJ0 B JKUJIKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, ICHCTBYIOLIEH Ha TEJNO B XKHUJIKOCTH, OT 00BEMaA
NOTPYXEHHON B J)KUJKOCTbh YAaCTHU TE€Ja U OT IJIOTHOCTU
xkuakoctu.  KoHcTpympoBaHume — apeoMerpa  WiIH
KOHCTPYMpOBaHUE JIOJKM M  oOmpejesieHue  eé
Ipy30I0AbEMHOCTH

4.10

®dusnueckue  SABICHUS B TNPUPOJE:  BIUSHHE
aTMOC(epHOTO  JaBJIEHUS Ha JKUBOM OpraHm3M,
IUIaBaHUE PbIO

411

TexHuuyecKkne yCcTpOWCTBA: COOOMIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HACOC,
apeoMeTp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1 Mexanudeckas pabora

5.2 MexaHudeckast MOIITHOCTh

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
10ckocTh. [IpaBusio paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHukd. Koadduuuent

5.5 nojie3Horo  JiefictBusg  MexaHu3moB.  [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanpHast SHEPrUuM TeJa, MOJHIATOrO HaJ 3eMIER

5.7 Kunernaeckas sHeprus

58 [TonHast MexaHu4ecKas SHEprHs. 3aKOH M3MEHEHUs U
COXpaHEeHMsI MEXaHNYECKON YHEPTHH
[TpakTrueckue pabOTHI:

59 #HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TIPU

PAaBHOMEPHOM JBHWKEHHHU Tejla MO TOPU30HTAIBLHON
nopepxHoctu. MccienoBanue yclIOBUM PaBHOBECUS




peryara. Msamepenue KIIJ[ HakIOHHOW MJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUHU

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

5.10
YeloBeKa
TexHuueckne yCTpOMCTBa: pbluar, MOABUKHBIA U

5.11 HETOABUXKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY

8 KUIACC
Kox Kon
IIpoBepsiemble 3JieMeHTHI COePKAHUSA
pasjiena 3J1eMeHTa
TEIUJIOBBIE SABJIEHU A

OCHOBHbIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKOM

6.1 TEOpUU CTpOEHUs BewiecTBa. Macca U pa3Mepbl
Monekyn.  OmbIThl, MOATBEPXKAAIOIINE OCHOBHBIE
M10JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenu TBEpAOro, JKUAKOTO U  Ta3000pa3HOro

6.2 coctosiHuM BemiecTBa. Kpucramnnueckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI

6.3 Ha OCHOBE IIOJIOXKEHUH MOJEKYJIIPHOKUHETUYECKON
TEOpUu

6.4 CMaunBaHUe U KaWUISIPHbIE SBJICHUS

6.5 TemioBoe paclIupeHne U CKaTue

6.6 Temneparypa. CBs3b TeMIEpaTypbl €O CKOpPOCTBIO
TEIJIOBOTO ABM)KEHHUS YaCTHUIL
BryTtpennss SHEPTHSL. Crioco0sl U3MEHEHUS

6.7 BHYTPEHHEN DHEPrUM: TEIUIONEpeaadya U COBEPLICHUE

6 paboThHI

6.8 Bunst TeIUIONepeIaun: TEIIONPOBOJHOCTD,
KOHBEKIIUS, U3TYYEHUE

6.9 KonuuectBo  TemnoTel. YxenbHas — TEIIIOEMKOCThb
BeleCcTBa

6.10 TenmooOMEH MW TEMJIOBOE paBHOBECHE. YPaBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBnenne u  OTBepAEBaHHE  KPUCTAIUITMUECKUX
BEILECTB. Y eNbHas TEIUIOTA MJIaBICHUS
[Tapoobpa3zoBanne u  KoHJeHcauus. [cmapenue.

6.12 Kunenme. VYaenbHas Terora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS

6.13 BraxxnocTs Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Tpunnuner  paGotel  TerioBbix aurareneid  KITJI

6.15 TEIJIOBOTO JIBUraress. TeroBble ABUraTeNId U 3alluTa
OKPYXAaIOIEeH Cpebl




6.16

6.17

3aKOH COXpaHEHHS M TMPEBpallleHUusT HHEPruu B
TEIUIOBBIX ITpolieccax

[TpakTuyeckue paboOTHI:

H#HHHPar###O0nbITEI 110 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJICKYJISIPHOTO TPUTSIKCHHUS.

#HHHPar###0npITEl IO  BBIPAIIUBAHUIO KPUCTAJIIOB
ITIOBAPEHHOM COJIM WIH caxapa.

#HHPar###00eITBI 0 HAOMIONEHUID  TEIUIOBOTO
pacIIMpPEeHHUs ra30B, )KUIKOCTEH U TBEPABIX TEIL.
#H##Par###OnpeneneHue naBieHus Bo3Iyxa B OalljloHe
HITTpUIIA.

HAHPar#H#ONbITE, EMOHCTPUPYIOUINE 3aBHUCHUMOCTh
JABJICHHUSI BO3[yXa OT ero oO0bhEMa M HarpeBaHUS HIU
OXJIQXKICHUSI.

###Par#t#1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JJUHBI  CTONOHMKA  JKMIKOCTH B
TEPMOMETPHUYECKOI TPyOKE OT TeMITepaTypshl.
###Par#t#Habnonenue  U3MEHEHHS  BHYTpPEHHeEH
SHEPrUM Tella B Pe3yJbTaTe TEIUIONepeaadn U padoThI
BHEITHUX CHUII.

#H##Par### ccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJOIHOM U TOpsiueld BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJON TpH TEMJI0OOMEHE C HarpeTbiM
METALTUICCKAM [IATHHIPOM.

##Par###Onpeniennenne  yienbHOH — TEIIOEMKOCTH
BEIICCTBA.

###Par#t#ccnenoBanue nmpoiecca UCIapeHusl.
###Par#H#0OnpeneneHne OTHOCUTEIbHOW BIIAXKHOCTH
BO3/TyXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI
TUTABJICHUS JIb/IA.

6.18

dwusuyeckue SBICHUS B MPHPOJE: IMOBEPXHOCTHOE
HATSsOKCHUE W KAallMJUUIAPHBIC SABJICHHA B IIPUPOJIL,
KPHUCTAILIBI B IPUPO/Ie, n3nydeHue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.

6.19

TexHudyeckne yCTpOMCTBA: KalmWUIAPBI, IPUMEPHI
UCIIOJIb30BAaHUsl KPUCTAILIOB, )KUIAKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOILICHHS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpu3anus Ten. /[Ba posa dMeKTPUIECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kysona
7.2 (3aBHCHMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX Tel

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)




7.3

DJIEKTPUYECKOE noJe. Hanpsioxéanocts
anekTpuueckoro mnois. [lpuHuun  cynepno3unuu
AIIEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4

Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
anekTpuueckuit 3apsan. Crpoenue atoma. [IpoBogHuku
U TUDJICKTPUKHU

7.5

3aKoH COXpPAaHCHUS DJICKTPUUCCKOI'O 3apsaaa

7.6

7.7

7.8

7.9

OJIGKTPUYECKUH  TOK.  YCIOBHSl  CYIIECTBOBAHMS
ANEKTPUUECKOT0 TOKa. MICTOUHHMKYN MOCTOSIHHOTO TOKA

HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
XUMHUYECKOE, MAarHUuTHOE). ODIJIEKTPUYECKHUH TOK B
JKMAKOCTAX M ra3ax

OnekTpuyeckas 1enb. Cuiia ToKa. JIEKTPUYECKOE
HaIpsHKEHUE

CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
COTNIPOTHBIICHHUE BEIIECTBA

7.10

3akoH OMa J1s yyacTKa Lenu

7.11

7.12

[TocnenoBarenbHOE W TapalieIbHOE COEIUHEHHUE
MIPOBOHUKOB

PaGota ¥ MONIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

7.13

DneKTpUYecKre Lenu U MOTPEOUTENU 3IEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3amblkaHue

7.14

7.15

ITocTossHHBIE MarHUTHL. B3anMogencTBUE MOCTOSHHBIX
MAardmToB

MaruutHoe mnone. MarHutHoe mosie 3eMiId U €ro
3HA4YEHME JIUTS )KU3HU Ha 3eMIie

7.16

7.17

OnpIT 3pCTeI[a. MarHutHoe II0JIe QJICKTPHUICECKOTO
TOKa. HpI/IMeHCHI/Ie OJICKTPOMAruuTOB B TCXHHUKE

JlelicTBME€ MAarHUTHOTO MOJS HA MNPOBOJHHK C TOKOM.
DneKTpoABUTaTelNb IOCTOSHHOTO TOKa. Mcnonp3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOWCTBAX U HA
TpaHCIOpTe

7.18

7.19

Onpitel  @apazness. SBneHue  3IEKTPOMArHUTHOU
nHaykiuu. [Ipasuno Jlenna

DIIeKTPOreHepaTop. CriocoOsr MOJTy4YEHUSs
ANEKTPUYECKON  DHEPrUU.  DJEKTPOCTAHIIMK  HaA
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH

7.20

[TpakTudeckue paboThI:

OMnBITH 1O HAOTIOICHUTO YJICKTPU3AIUHU TET MHIYKITHEH
U IIPU COIIPUKOCHOBEHUU.

UccnenoBanue nOEUCTBUS AIEKTPUYECKOTO TOJIS Ha
HpOBOI{HI/IKI/I )41 Z[I/IE)J'IGKTpI/IKI/I.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IIETH
IMOCTOSHHOT'O TOKa.

N3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne U peryaupoBaHue HaIPsHKCHUS.




HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pE3UCTOp, OT CONPOTUBIEHUS pe3UcTopa U
HAIPSDKEHUS Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJI0ILAU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.
[IpoBepka mpaBWiia CIHOXKEHHUS HAMNpsOHKEHUN TMpu
IIOCJIEZIOBATEIbHOM COEAMHEHUU [BYX pE3UCTOPOB.
[TpoBepka mpaBuiia Ajsi CUJIbI TOKA MPU MapaiIeIbHOM
coeuHEeHUU  pesuctopoB. OmpeneneHue  pabOTHI
AIIEKTPUYECKOTO0 TOKa, UAYLIET0 Yepe3 pe3ucTop.
OmnpeneneHne MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucTope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UJIYILIETO YePe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/] narpeBatens.
Uccnenosanue MarHuTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TPU HUX OOBEIUHEHUU W
paznenenuu. MccnenoBanue neiicTBUS SIEKTPHUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHUJIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKAa M HamlpaBJIeHHs TOKa B Karymke. l3ydeHue
JIEUCTBUSI MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM.

KoncrpynpoBanue u H3y4YCHHUE paboThI
BIIEKTPOJABUTATESA. N3mepenne KII/
ANEKTPOJIBUTAaTE€bHON  yCTaHOBKU.  OmNbBITBI 1O
HCCIIE0BAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHON

WHIYKIWW: HWCCIEAOBAaHUE WM3MEHEHUU 3HAUYeHUs U
HaIpaBJIEHUS UHIYKIIMOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKHE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKUBBIX

7.21 OpraHMW3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipeiid MOIIFOCOB,
POJIb MAarHUTHOTO TOJIS IS )KU3HU HA 3emiie, OJIIPHOE
CUSHHE
TexHu4ecKkne yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK FIEKTPUUECKON SHEPTHH,
799 AIEKTPOOCBETUTENILHBIE TIPUOOPHI, HarpeBaTeIbHBIC
AIEKTPOTPUOOPHI (mpumepsI), AIEKTPUUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOBUTATEIb
MOCTOSIHHOT'O TOKa, FT€HepaTop MOCTOSIHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsiembie 2EMEHTHI COAEPKAHMS
paznena aIeMeHTa
MEXAHUYECKUE ABJIEHUA
8 81 Mexanuueckoe JABWKEHHE. MarepuaibHas TOUKA.
' Cucrema orcuéra




8.2

OTHOCUTEIHLHOCTh MEXaHUYECKOTO JABHKCHUA

8.3 PaBHOMepHOE MpsSMOIMHEHHOE IBUKEHUE
###Par###HepaBHOMepHOE MPSMOJTMHEHHOE

8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPABHOMEPHOM JBUKEHUU

85 Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
JIBUKCHHEC

8.6 #i#HPar###Crobonnoe nanenue. OnbiTel [Nanunes
###Par###PaBHOMEpHOE IBIKEHUE IO OKPYKHOCTH.

8.7 [Tepuon u vactota oOpamenus. Jlunernas u yriosas
ckopocTH. LleHTpocTpemMuTeabHOe yCKOPEHHE

8.8 ITepsrrit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 HHHPar### [pyuHIMI CyeprO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #A#Par###Cuna TpeHus: Cuila TPEHUS CKOJIb)KEHUS,
CHUJIa TPEHHUSI TTOKOS, IPYTHE BUJIbI TPEHUS

814 #A#Par#H#Cuna TsSOKeCTHW W 3aKOH  BCEMHPHOTO
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO MaICHUS

8.15 JBuxenne mimaHer Bokpyr Connua.  Ilepsas
KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpy3ku

8.16 Pa.]?HOBeCI/Ie MaTepuaIbHOM TOYKU. AOCOIIOTHO
TBEPIIOE TEIIO

817 #H##Par###PaBHoBecue TBEPAOTO TeJa C 3aKPEIIIEHHOM
ocbhI0 BpaieHus. MomeHT cumbl. LleHTp TskecTn

8.18 Nmnynbce Tena. 3meHnenne umimyibca. UMImynbe cuiibl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 HiHPar###PeakTHBHOE IBIKEHHIE

8.21 Mexannyeckas paboTa U MOITHOCTh

8.22 PabGora cunm TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPrUM U paboThI

8.3 [loTeHnuanpHas dSHEpPTUs Tena, TMOTHATOTO HaJ
MOBEPXHOCTHIO 3EMITN

8.24 [ToTeHumanbHast SHEPrUs CKATOU MPYKUHBI

8.5 ###Par###KI/IE—IeTI/I‘{eCKaH sHeprusa. Teopema o
KHHETUICCKOU YHEPTUHI

8.26 #HiHPar###3aKoH coxpaHeHNs] MEXaHUIECKOH SHEPTHH
[TpakTiueckue paboThI:
Omnpenenenne cpeHel CKOPOCTH CKOJIbXKEHUs Opycka
WIK JABW)KEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.

8.97 Ornpenenenne yCKOPEHUs Tela MPu PaBHOYCKOPEHHOM

JBYKCHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM  JIBWKGHHUH  0€3  HaydaJbHOU
CKOPOCTH.




ITpoBepka rumoTe3bl: €cid NPU PABHOYCKOPEHHOM
JBIDKEHUHU 0€3 HayaJIbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUs
CKOJI)KEHUS OT CWJIbl HOPMaJbHOIO JIaBJICHUS.
Onpenenenue ko3(h(UIMEHTAa TPEHUS CKOJIbKEHMS.
Onpenenenne KECTKOCTU MNpyKuHbL. OrnpenencHue
paboThl CUJIBI TPEHUS NPH PABHOMEPHOM JBMKEHHH
TeJa 0 FOPU30HTAIBHOM NoBepXHOCTH. OnpeeneHue
pa®oThl CWJIBI YHOPYTOCTH IpU MOABEME TIpy3a C
HCIIOJIb30BAaHUEM  HEMOJBUIKHOIO U  IOJBHIKHOTO
O110KOB

duzndeckue ABICHUS B IMpUpoOAC: IIPUIHUBBI 1 OTJIMBHEI,

8.28 JnBrkeHue miaHeT CoHEYHOM CHUCTEMBl, pEaKTHBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
8.99 TexHuyeckne YCTpPOHCTBA: CIHMIOMETP, JaTYUKU

IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBUKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKU  Koye0aHWil: 1epuoi, 4acToTa,
aMIUIUTY/1a
MareMatuyeckuii M TPYKUHHBIA  MasTHUKH.
9.2 [IpeBpamienre  SHepruM  Npu  KoJeOATEILHOM
JBHKEHUHU
93 3aryxatomue kosiebGaHus. BeiHykaeHHbIe KojeOaHUs.
Pe3onanc
Mexanuyeckue BOJHBIL. (CBOWCTBa MEXaHMUYECKHX
BoJIH. IIpononbHble M monepeuHsle BONHBL. JluHA
94 BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 WHbpa3Byk U yIpTpa3ByK
[TpakTHyeckue paboOTHI:
Ompenenenne dYacTOTBl H  TepUoAa  KoJieOaHUH
MaTEMaTHYECKOTO MasiTHUKA.
Ompenenenne dYacTOTBl H  TepUoAa  KoJieOaHUH
IIPYKUHHOI'O MasiTHUKA
UccnenoBanne 3aBUCUMOCTH TepHOJaa KOJIEOAHUM
9.7 MOJIBEIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCHMOCTH TIepHOJa KOJIEOAHUM
IIPY’)KUHHOI'O0 MasTHHUKAa OT Macchl rpysa. IIposepka
HE3aBUCUMOCTH nepuo/ia KOoJIEOaHMHI rpy3a,
IOABCHICHHOI'O K HUTH, OT MAaCChl pr33. 148 )I(éCTKOCTI/I
NpY>KUHBI.  VI3MepeHue  yCKOpeHHs CBOOOJIHOTO
naJICHUs




dusnueckue sABICHUS B IPUPOE: BOCIPUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUUYECKHE BOJIHBI,
IlyHaMH, 9XO0

99 TexHuueckue yCTpOWCTBA: 3XOJIOT, MCIIOJIb30BaHUE

' yJIbTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE I1IOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DIEeKTPOMAarHUTHOE N0JIe. DJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH

10.2 [IIkana 371eKTPOMarHUTHBIX BOJIH

10.3 3JI€KTpOMaI‘HI/IE‘Ha$I npupoaa ceera. CKOpOCTh CBeTa.
BoisiHoBBIE CBOMCTBa cBETa

10 [TpakTyeckue paboOTHI:

10.4 N3yuenne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOII[bI0 MOOUJIBHOTO TesedoHa
dusnueckue SBIEHUS B INpUpPOJE: OHOIOrHYECKOe

10.5 JNecTBUE  BHOUMOTO,  yIbTPaQUOJETOBOTO |
PEHTI'€HOBCKOI'0 U3ITy4eHUN

106 TexHuueckue YCTpOMCTBA: _ HCHOJIB30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JUUISI COTOBOM CBSI3U

CBETOBBIE SABJIEHU A

111 JIyueBas monens cBera. MicTouHuku cBeTa

11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA

113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa’KeHHsI CBETa

114 [Ipenomienne cBera. 3aKkOH TPEIOMIICHHUS CBETa.
[ToHOE BHYTpEHHEE OTpaskeHUE CBETa

115 JInnza. Xop siyuelt B 1MH3E

116 Ontuyeckas cucrema (Qoroarnmnapara, MUKpOCKoONa U
TEJIECKOTIA

117 I'maz kak onTvuyeckas cucreMa. bIu3opykocTs M
JTATbHO30PKOCTh

118 Pasnosxxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.

11 CroxeHue crieKTpalbHbIX 11BeTOB. Jlucnepcus cBera

[TpakTuyeckue pabOTHI:
#H##Par###lccnenoBanue 3aBUCHUMOCTH yriia
OTpa’Ke€HHs CBETOBOTI'O JIyya OT yrIJja MajeHusl.
###Par#Ht#113yuenne xapakTepUCTHK H300pa’keHus
npeaMeTa B IIIOCKOM 3epKaje.
###Par###lccnenoBanue 3aBUCHUMOCTH yriia

119 NpeJOMJIEHUSI CBETOBOTO Jiyya OT yrja MajJeHUs Ha
IPaHMIIE «BO3YX — CTEKIION.
#H#Par###lonyuenne M300paKeHUH C  TMOMOIIBIO
coOMparoIIe TUH3HI.
#H##Par###Omnpenenenue (OKYCHOTO pacCTOSIHUA H
OTNTHYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
HHHPar###OnbITEL IO pa3NioKEeHUIO OeJoro cBeTa B
CHEKTP.




#HH#Par###OnbITHl 110 BOCHPHATHIO I[BETA MPEIMETOB
pU UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (PMIIBTPHI

®du3nyecKkue SBICHUS B npupoac: 3aTMCHUA COJIHLIa u

11.10 JlyHBI, IBETa TEJI, ONTUYECKUE SBJICHUS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
¢doroanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBGIE SIBJIEHUA

121 OmnbiTel Pe3epdopaa u 1utaHeTapHas MOJENb aToOMA.
Mogens aroma bopa

122 HcnyckaHue U MOTJolIeHne cBeta aroMoM. KBaHTBI.
JInHelyaTele CIIEKTPBI

12.3 PagnoakTBHOCTB. Anb(a, 6eTa- u raMMa-u3ITydeHHs

124 Crpoenue aromHoro sapa. HykioHHas Mojenb
aToMHOro siipa. M3otonsl

125 PangunoakTuBHble npeBpaienus. [lepuoa nomypacnazna
aTOMHBIX SI7IEp

126 SnepHbie peakuu. 3aKOHBI COXPaHEHMsI 3apsI0BOTO U
MaccOBOT'0 YHCe

127 OHeprust cBsA3M aTroMHbIX sjep. CBA3b Macchl U
SHEPrUu

12 128 Peakuun cunTeza u peneHus sapep. McrouHukum

sHeprun CoJIHIIA U 3BE3]T

129 SAnepHas _ OHEpreTHKa. JleicTBHE paguOaKTUBHBIX
W3JIy4YE€HUH Ha )KUBBIE OPraHU3MbI
[TpakTyeckue paboOTHI:
HabntoieHue ChjaomHeIX M JIMHEWYaThIX CIEKTPOB

1210 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTrUU YacCTUIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune paaroakTuBHOTo GhoHa
duznueckue SBIECHUS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

12.11 PaaMOAKTUBHOE W3JIyYEHUE NPHUPOJHBIX MHUHEPAJIOB,
JIEHCTBUE DPATMOAKTUBHBIX HW3IIyYEHUN Ha OpraHU3M
YyeJioBeKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHIII/IBI/I,Z[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




NPHJI0KEeHHE

IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
NpoBepsieMOro 0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
TpeOOBaHMS NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (U3MKA B Pa3BUTHU
1 €CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3MUECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE POIIECCOB OKPYKAFOIIIETO
MHpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BUJAX Marepuu (BEUIECTBO M IMOJIE), O JIBUKECHHH KakK
croco0e CyIIecTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUU CTPOCHUS BEIIECTBA, O (PU3UYECKOM CYUIHOCTH SBIICHUUN
IpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
2 KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (U3UUYECKOE SIBJICHHE; YMEHHME paclio3HaBaTh NPOSBICHHE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISA
UX CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH)

Brnanenve ocHoBaMM MOHATHMHOTO ammapara ¥ CHMBOJIHYECKOTO
si3pIKa (PU3UKU U MCIOJIB30BAHHUE UX NI pelIeHHUs Y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHbBIE U YMIUPUUYECKUE 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘ICCKI/Ie
SABJICHUS, NCIIOJIB3YA (1)I/I3I/I'-ICCKI/IG BCIIMYHHBI

BrnageHne ocCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
COOIOICHUS TIPaBUIT 0€30MACHOTO TpyAa: HaOMIoieHnEe (PU3HUECKUX
SBJICHUW:

YMEHHE CAMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 JaHHOTO Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OTTUCHIBATH XOJ]
OTIBITA U 3aIHUCHIBATH €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBI;
MPOBEJICHUE TIPSIMBIX W KOCBEHHBIX HW3MEpPEHUH (DU3MUECKHUX
BEeTMYMH: yMEHHE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTEILHO
coOMpaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY II0 HWHCTPYKIIUH,
BBIYHCTIATh 3HAYCHHE BEIUYMHBI U aHAIW3UPOBATH IOTYYCHHBIE
pe3ynbTaThl € Y4€TOM 3aJlaHHOM TOTPEIIHOCTU Pe3yNbTaToB
U3MEPECHU;

MIPOBEJICHUE HECIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIEA0BaHUML;
CaMOCTOSITENILHO COOHMpaTh DJKCHEPUMEHTAIBHYIO YCTAaHOBKY W
MPOBOAUTH  HCCIENOBAaHUE IO  HMHCTPYKIUH, MPEACTaBIAThH
MOJIy9€HHBIE 3aBUCUMOCTU (DM3MYECKHUX BEJIMYMH B BHJIE TaOIUI[ U




rpaduKoOB, YUYUTHIBaTh IOTPELIHOCTH, JeNaTh BBIBOJABI  I10
pe3yJibTaTaM MCCIIEA0BAHUS

[lonuManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOjeiel
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO0, MOJEIN CTPOCHHUS
ra3oB, XUJKOCTEH W TBEPABIX TEJ, IUIAHETapHas MOJEJIb aToMma,
HYKJIOHHAasl MOJIe/lb aTOMHOI'O A]pa) U yMEHUE NPUMEHATh UX UL
00BsICHEHUS] (PU3MUECKUX TPOIIECCOB

YMmenue oOBICHATh (PU3UYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM
4yluClie M B KOHTEKCTE CHUTyalUdl IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABISATH IIPUYUHHO-CIICICTBEHHBIE CBSA3U
U CTpPOMTh OOBACHEHHE C OINOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3NYeCcKux SBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH W
MOZEIIH

YMenue pemaTth pacuéTHble 3aaa4yu (Ha 6aze 2 — 3 ypaBHEHHI),
WCIIONIB3YSl 3aKOHBI W (POPMYJIBI, CBS3BIBAIOIIME (PUIUUCCKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUChIBATh KPATKOE YCIOBHE 3a/IayH,
BBISIBJISTh HEINOCTAIOIINE JTAHHBIC, BRIOUPATH 3aKOHBI U (POPMYJIBL,
HEOO0XOUMBIE JUIsl €€ PELICHHS, HCIIOJIb30BaTh CIIPABOYHbIE JJAHHBIC,
MPOBOJUTH PAcUEThl W OICHUBATH PEATUCTUYHOCTH ITOJYICHHOTO
3HAa4YCHUs (PU3MUECKON BETMUNHBI, YMCHUE ONPEICIISATh PA3MEPHOCTD
(bu3HYECKOI BEIIMYMHBI, TIOTYICHHON IPH PEIICHUU 33291

YMeHHe XapaKTepu3oBaThb MPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIITUICHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCIIONb3Ys 3HAHUA O
CBOMCTBax (DU3UYECKUX SBICHUNW U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCEIHEBHOM JKM3HM JuId oOecriedeHus Oe30MacHOCTH IpHU
oOpamieHHun ¢  OBITOBBIMH  NpUOOpaMH U TEXHUYECKHUMHU
YCTpOMCTBaMH, COXpPaHEHMsI 3/0pOBbs U COONIOJICHHUS HOPM
JKOJIOTUYECKOI0 IIOBEJIECHUS B OKpPYXKAlOLEH cpene; MOHUMaHUE
HEO0OXOIMMOCTH TPUMEHEHUS JOCTH)KEHUN (U3UKU U TEXHOJOTHUI
JUISL PAllMOHAJIBHOTO IIPUPOAOIIOIB30BAHUS

11

OneIT TOMCKa, MPeoOpa3oBaHUS W TPEACTAaBICHUsS WHGOPMAIUU
(bU3UYIECKOTO CONIEepX aHUsA C HCIOIh30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh I0CTOBEPHOCTh
MOTY4eHHOW WH(POPMAIIMK Ha OCHOBE HMEIONIMXCS 3HAHUK |
JONOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHUE HCHOJIb30BATh  IIPU
BBITIOJTHCHUH YYEOHBIX 3a/IaHU HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO COepIKAHMsI, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPeoOpa3OBaHUS
nH(pOpMalUd U3 OJHOW 3HAKOBON CHUCTEMBI B JPYIyH); YMEHUE
CO3/1aBaTb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE MH(GOPMAITUHU M3 HECKOIBKUX NCTOYHUKOB




NMPUWIOKEHUE

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBkeHue. MarepuanbHas Touka. Cuctema otcuéra.

OTHOCUTENBHOCTh JBHXCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE BMkeHHE. CpenHss cCKopocTh. Popmyna
1.2 JUTS BBIYMCIICHHS CPEIHEN cKopocTu: V = S/t

PaBHOMepHOC HpﬂMOJII/IHef/'IHOG JABUXKCHUC. 3aBHUCHMOCTD KOOpAWHATEI TCJIa
OT BPpEMCHHU B CJIy4a€ PaBHOMEPHOI'O HpﬂMOJ’IHHCﬁHOFO JBHXKXCHUA:

I'paduku 3aBHCUMOCTH OT BPEMEHH Ui TMPOCKIMH CKOPOCTH, MPOEKINU
IIEpEMEIEHUS], IIyTH, KOOPAMHATHl IPU PAaBHOMEPHOM NPSIMOJIMHEUHOM
JBHKCHHUH

3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JIBUKEHUS:

Sylf) =vg, =f+ay =

[T Ry

q)OpMyJ'II)I AJI TPOCKIUH MEPEMEIICHUSA, ITPOCKIIMKU CKOPOCTU U IMMPOCKIIUU
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JBHUXCHHUM

2
f
s (B)y=uy,, -t =,
1.4 51() gy T+, 2
U_\'('f] =Upx T4, L,

a (f)=canst,

5 a5

- =72
Usy Uiy a5y

I'paduku 3aBUCUMOCTH OT BPEMEHU JJISl MPOEKIMU YCKOPEHUSs], IPOEKIIUU
CKOPOCTH, MPOEKIUHU MEepEeMEIEeHNUs, KOOPAUHATHI MIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHHUH

CBobonnoe nanenue. opMybl, ONKMCHIBaIOIIKME CBOOOIHOE MaICHUE Tea
M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

1.5 noBepxHocTu 3emin). I'pauku 3aBUCUMOCTH OT BPEMEHHU JUIs MPOEKLUU
YCKOpPEHUs1, MPOEKLIUN CKOPOCTH U KOOPJAUHATHI MPU CBOOOJAHOM MaJeHUU
TeJa 10 BEPTUKAIH

CKopocTh paBHOMEPHOTO JIBMKEHHS Tela MO OKpPYKHOCTH. HampaBneHwue
CKOPOCTH.
dopmyna aisi BEIYUCICHHSI CKOPOCTH Yepe3 paauyCc OKPYKHOCTH U TIEPHOJ
1.6 oOparieHus:
L= 2nR
T




LentpocTpemurenbHoe yckopenue. HanpapieHre HeHTpOCTPEMUTEIBHOIO
yckopeHusi. @opMyiia JijIsl BBIYUCICHHS] YCKOPEHUS:

2
_w
=g
dopmyiia, CBSI3BIBAIOIIAS IEPUOJ] M YaCTOTY OOpaICHHUS:
1
V=—
T

Macca. ITnorHocts Bemectsa. @opmya i BBIYUCICHUS IIIOTHOCTH:
m

17 P=7
1.8 Cuna — BektopHas pusndeckas BenuyuHa. CrokeHue Cui
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa

Bropoii 3akon HerotoHa:

F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,

JICHCTBYIOLIEH HA TEJIO

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 Fy y=-F_,

Tpenue Mokost U TpeHue CKoJIbKkeHus. PopMyrna Ui BBIYUCICHUS MOYJIS
CUJIBI TPEHUS CKOJIbKCHUS:

1.12 Fpp=u-N

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmManuu. 3aKoH yIpyrou
nedopmanuu (3akoH I'yka):

1.13 F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

m, -m,
F=¢g —L1 2

R
1.14 Cuna TskecTH. Y CKOpeHHE CBOOOIHOTO MaJICHHS.
®opmyna I BEIYUCICHHS CHIIBI TSDKECTH BOJU3U MOBEpXHOCTH 3emun: F
= mg.
JBmxenue mnanet Bokpyr ConHina. [lepBas kocMudeckasi CKOpOCTb.
HesecoMocTs U nieperpysku




I/IMHy.]'IBC T€JIa — BEKTOpHaA (bHSI/I‘IeCKaj[ BCJIIMYHHA.

1.15 p=mi
Nmnynsc cuctemsl ten. M3menenue numnyibca. UMnynbsce cuisl
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
1.16 D=nyy iUy =const
PeakTuBHOE NBUXKEHUE
Mexannueckasi padora. @opmyra /715 BBIYUCIEHUS PaOOThI CHIIBL:
A=Fsooso
MexaHnyeckast MOLUHOCTb:
1.17 4
N==
I
Kunernueckas u noteHuuanbHas sHeprus. Gopmyina s BBIYUCICHUS
KUHETUYECKON DHEPIUU:
Hﬂ.‘)z
E, =——
2
1.18 Teopema o kuHeTH4eckoi 3Heprun. Popmyia 17l BEIYUCICHUS
' MOTEHLIMAJIbHON SHEPTHH TeNa, MOJHATOTO
HaJ 3eMIIEN:
E,=m gh
MexaHnueckas YHEprusi:
E=E.+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTUu B OTCYTCTBHE CUJI TpeHHs: E = const.
IIpeBpamieHne MEXaHUUYECKON PHEPT UM NTPH HATMYUH CUJIBI TPEHUSI.
IIpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuisl: M - FI.
VYcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20 N .
[TonBuxHbIM 1 HenoaABWKHBIN O10ku. KITJI mpoCcThIX MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiienure TBEPAOTO TENa.
121 @opMyita s BBIYMCIICHUS 1aBJICHUs TBEPIOIO Tena:

_F




1.22

1.23

1.24

JaBnenue raza. AtMmocdepHoe JaBieHHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnuueckuil npecc

3akon Apxumena. dopmyna s ompeneseHUsT BBHITAIKUBAIOUIEH CHIIBL,
JCUCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KUIKOCTh WIIH ra3:

Fam =pEV

VYcaopue miaBanus teia. IlnaBanue CYZI0B U BO3QYXOILIaBaAHUEC

Mexanuyeckue KosieOanus. AMIUTUTYA, MEPUOJ U YacTOTa KOJIEOaHUM.
dopmyra, CBSI3BIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1
V=—
T

1.25
1.26

1.27

1.28

MareMaTHUeCKUil U NMPYKUHHBIH MasSTHUKH. [IpeBparieHue SHepruu mpu
KOoJIe0aTeIbHOM IBIKEHUHN

3aryxaromue konebanus. BeinyxeHHble koieOanus. Pezonanc

Mexanunueckue BOaHbI. [IpononbHbie 1 onepeyHbie BOIHBI. JJIMHA BOJIHBI
U CKOPOCTH PACIPOCTPAHEHUS BOJIHBL:

L=v-T

3Byk. 'poMKocTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOI BOJIHBI HA TPAHULIE
nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenune cpeneli IIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBL, KO3(Q(UIMEHTa TPEHHsI CKOJbXEHHs; paboThl CHJIBI TPEHU,
CWJIBI YOPYTOCTH; CPEJHEl CKOpOCTH JABM)KEHHUS Opycka MO HaKJIOHHOM
IUIOCKOCTH; YCKOPEHMs OpycKa Ipu JBHKEHUU 1O HAKJIOHHOM IUIOCKOCTH;
4acTOThl M MepHoja KojJeOaHui MaTeMaTUYeCKOro MasTHHKA; YacTOThl U
nepuosia  KoileOaHWH  NPYKUHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
JIEHCTBYIOIIErO Ha phlYar; padOThl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a €
MOMOIIIBI0 HEMOJBM)KHOTO OJI0Ka; pabOThI CUIIBI YIIPYTOCTH MPHU MOIbEME
rpy3a Cc MOMOIIBIO MMOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEI0BOI CHJIBI OT 00bEMa MOTrpyKEHHON
YacTH TeJNa U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAOIIECH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUs CKOJBKEHUS OT CHIJIBI HOPMAJIBHOTO
JABJIEHUS U OT POJA IMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAKOLIEH B
NpY>XHHE, OT CTEMEeHU JieopMallii MPYKUHBI, YCKOPEHUs: Opycka OT yria
HaKJIOHa Hampaplsioleil; nepuoga (4acToTbl) KoJIeOaHWNH HUTSHOTO
MasiTHUKA OT JAJMHBI HUTHU; NIEpUo/ia KoJIeOaHU NPy>KUHHOTO MasiTHUKA OT
Macchpl TIpy3a M XKECTKOCTH MPYKUHBI, HCCIEIOBAaHUE HE3aBMCHUMOCTH
nepuosia KojneOaHUl HUTSHOrO MasTHHKAa OT Macchl rpysa. IIpoBepka
YCIJIOBUSI PABHOBECHS pblyara

1.30

Qusuueckue a61eHUs 6 npupooe: TPHUMEPHl TBUKEHUS C PA3TUYHBIMU
CKOpPOCTAIMM B JKMBOM M HEXUBOW MNPUPOJIE, NEUCTBUE CHIIBI TPEHHS B




IpupoaAc U TEXHHUKE, IIPUIIUBLEI U OTJIMBBI, JBHUKXCHHUC IIJIAHCT ComHeuHOM
CUCTCMbI, PCAKTHMBHOC IBWKXCHUC KHBBIX OPraHU3MOB, pbl4aru B TCJIC
YCJI0BCKa, BIHUAHHC aTMOC(bepHOl"O JaBJICHHUA Ha JKUBOI OpraHusmMm,
IJIaBaHUC pLI6, BOCIIpUATUC 3BYKOB JKUBOTHBIMH, 3CMIICTPACCHUC,
celicMUYJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMETP, AaTYHUKHU ITOJIOXKCHUSA, paCCTOAHUA
U YCKOPCHUA, TUHAMOMCTpP, IMOJUIUITHUKH, PAKCTHI, pblyar, MMOJABYKHBIN U
HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHAas IJIOCKOCTB, IPOCThIC MEXAHHU3MbI B 6BITy,

131 cooOmIaoNMecss COCyIbl, YCTPOMCTBO BOAONPOBOJA, THUIPABIMUECKUIN
rpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp,
9XO0JIOT, UCTIOJIb30BaHUE YIBTPa3BYyKa B OBITY H TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJOXKEHHSI MOJICKYJISIPHO-KUHETHYECKOH TEOPUH CTPOCHUS

2.1 BemiecTBa. Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BeniectBa. Kpucrannuyeckue u amopHble Tena

29 JIBmkenne wvacTuil BemecTBa. CBS3b CKOPOCTH JBWKEHHS YaCTHUI[ C
Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SIBJICHUS

2.4 TemoBoe pacuimpeHue u cxxarue

2.5 TemnoBoe paBHOBECHE

26 BHYTpeHHSIfI sHeprus. PaboTa u Teruonepenaya Kak crocoObl M3MEHEHUS
BHYTPEHHEH YHEPTrUun

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUEHHE
HarpeBanne u oxnaxzaenue Tten. KomnuecTBo TeoThl. VY jaenbHas
TETUIOEMKOCTb:

29 O=cm(t,—1)
3aKOH COXpaHEHHUs YPHEPTUH B TEIJIOBBIX MTpoLieccax. Y paBHEHUE TEIJIOBOTO
Oananca:

29 0+0,+..=0
Ucnapenue n konaeHcanus. MiamMeHeHne BHYTpEHHEN YHEPTUM B MPOLIECCE

210 WClapeHuss W KoHJeHcauuu. Kumnenue xuakoctu. YenbHas TemioTa
napooOpasoBanus: L = Q/m

211 BnaxxHocTs Bo3iyxa
[InaBnenuve m kpucramiuzanusg. V3MeHeHuWe BHYTPEHHEW HHEPrUHM IMPHU
IJIABJICHUU U KPUCTAJUIM3AlMU. Y JefibHas TEIUIOTa MJIaBICHUS:

2.12 0

A m
BuyTpeHnHsis sHeprusi cropaHusi TOIUIMBA. YJieJbHAas TEIUIOTa CropaHus
2.13 toruuBa: q = Q/m




2.14

[Tpunnume! padoTe! TeroBeix aeurateneii. KI1/ remioBoro qeurarens

IIpakmuyeckue pabomul

N3mepenue  ynenpHONM  TEIUIOEMKOCTHM — METAUIMYECKOro  LUIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOM KOMHATHOW TEMIIEPaTypbl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIIIIEH HAarpeThlii IHIUHID;

2.15 KOJIMYECTBA TEILIOTHI, OTAAHHOIO HATPETHIM LIWJIMHAPOM, ITOCJIE OIYyCKaHUS
€ro B BOJy KOMHATHOH TeMIIepaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAEIBbHOW TEIUIOTHl IUIaBieHHsA Jbaa. lccienoBaHue W3MEHEHHs
TEMIIEPaTyphl BOABI PH PA3IMYHBIX YCIOBHSIX; SBJICHUS TEINIOOOMEHa MPH
CMEIIMBAHNUN XOJOJHOW U rOpsiYel BOABI; IPOLECCA UCITAPECHHUS
Qusuyeckue A6NeHuUs & npupode: TIOBEPXHOCTHOE HATSHKEHHE U

216 KalWJUISIDHBIE SIBJICHUS B IPUPOJE, KPUCTAJUIBl B IIPUPOJE, U3Iy4EHHUE
Conana, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texnuueckue ycmpolicméa: KalNWUISAPbI, INPUMEPbl  HCIOJIb30BAHUS

217 KpUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, IaTU4UK TEMIIEpaTyphl, TEPMOC,
cucTeMa OTOIUIEHUS IOMOB, TUTPOMETPBI, ICUXPOMETp, HapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpuzanys Tenl. [[Ba Buia aIeKTPUIECKUX 3apsiioB

3.2 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

34 Onexrpuueckoe moiue. Hanpsx€HHOCTh anekTpudeckoro nosd. [IpuHnun
CYINEPHO3UIINH IEKTPUUYECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)

35 Hocurenu snextpudeckux 3apsanoB. JelcTBHE AIIEKTPUYECKOro IOJS Ha
aneKTpudeckue 3apsiibl. [[poBOJHUKN U TUANIEKTPUKH
ITocTosiHHBIN 2n€KTpUUECKU TOK. JlelicTBus anekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.

3.6 l=g/t,U=A/

DnexTpuuecKoe COIIPOTUBIICHUE. VY nensHoe JIEKTPUYECKOE

37 CONPOTHUBIICHHUE:

R =pl/S

38 3akon Oma 151 yuactka snektpudeckoit memu: | = U/R

[TocnenoBarenpHOE COETMHEHNE POBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapamensHOE COEMHEHNE TPOBOTHUKOB PABHOT'O CONPOTUBIICHUS:

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

i

CMelanHbIe COCOAUHCHUA TPOBOAHHUKOB

3.10

Pabora u moutHOCTb 3nekTprueckoro Toka. A = Ult, P = Ul




3.11

3akoH /oy — Jlenna:

0=I"-R-t

3.12

3.13

OnbiT Opcrena. MarHuTHOE 10JI€ NPSAMOro MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON UHAYKIIMHU

MarautHoe 1oJie MOCTOSHHOIO MarHuTa. B3amMoIelcTBHUE ITOCTOSHHBIX
MAarHuTOB

3.14

HeﬁCTBHG MAarHuMTHOTO IT0JIA Ha IMTPOBOJHUK C TOKOM

3.15

OnbiTel apanes. SABaeHue 3aeKTpoMaruuTHON nHAyKIMu. [IpaBuiio Jlenna

3.16

3.17

3.18

3.19
3.20
3.21

IIpakxmuueckue pabomul

W3mepenue SIEKTPUUECKOTO COMPOTUBIICHHSI PE3UCTOPA; MOUIHOCTU
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, BO3HHUKAIOUIETO B IPOBOJHHUKE
(pe3ucropbl, JaMIO4yKa), OT HANOPSKEHUS Ha KOHIAX IIPOBOJHUKA;
3aBHUCHUMOCTH COMPOTHUBIEHUS OT JJIMHBI TMPOBOJHUKA, IUIOMAAN €ro
MIONEPEYHOI0 CEUYEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBwiia  UIs  SJCKTPUYECKOTO  HANpsDHKEHUS  MpU
MIOCJICZIOBATEIbHOM COEAMHEHUHM IPOBOJHUKOB; IpaBWia JJs CHJIbI
ANEKTPUYECKOTO TOKa NPU MapaIEIbHOM COEIWHEHUU MPOBOJHHUKOB
(pe3ucTopsbl U JaMIIOYKa)

Quzuyeckue s61eHUs 6 npupoode: BIEKTPUUYECKUE SIBJIEHHSI B aTMocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IMojie 3emiu, Jpeid
TIOJIFOCOB, POJIb MArHUTHOT'O TOJISL AJ1s1 XKU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpoucmea. 3NEKTPOCKOI, aMIEPMETp, BOJIbTMETP, PEOCTaT,
CUETUUK DIIEKTPUUYECKONM SHEPruM, 3SJIEKTPOOCBETUTENbHbIE MPUOOPSI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
IIPEIOXPAHUTEIH, JIEKTPOMAarHuT, JIEKTPOABUIATENb MTOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

DnexkTpoMarHuTHbIe BOJIHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

JlydeBas mojenb cBeta. [IpsAMonrHeiHOE pacIpOCTpAHEHNE CBETA

3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22

HpCHOMHCHI/IC cBeTa. 3aKOH MIPCIOMIICHUS CBCTA

3.23

Hucnepcus ceera

3.24
3.25

3.26

JInnza. Xoxn nyueit B nunH3e. POKyCHOE paccTOsHME JIMH3BL. OnTHuecKas
cuna muH3el: D = 1/F

I'na3 kak ontuyeckas cucreMa. Onruueckue npruOopbl

IIpaxmuueckue pabomol

#i##Par##13mepeHrne onTUYECKON CHUIIBI COOUparoNIe TUH3bI; (POKYCHOTO
paccrosinus coOuparomniei JuH3bl ([0 CBOWCTBY paBEHCTBAa pPa3MEpPOB
npeaMera M HM300pakeHWs, KOrJa TIPEJAMET pacIoNoKeH B JIBOHHOM
doxyce), mokazaTens IPEeTOMIICHHUS CTEKIIA.

#H##Par###lccnenoBanue CBOMCTBA  M300pa)K€HUsS, TOJYYCHHOTO C
MIOMOIIIBI0 COOMPAIOIIEH JIMH3bI; U3MEHEHHS (POKYCHOTO PacCTOSIHUS ABYX
CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH YTJIa TPEIOMIIEHHUS CBETOBOTO JIy4a OT yriia
MAJCHHSI HAa TPAHUIIE «BO3IIYX — CTEKIIO»




Dusuueckue s6neHus 8 npupode: 3aTMCHUS COJ'IHI_[a u .HYHBI, oBETa TEII,

3.27 OINITHYECKHUE ABJICHUS B aTMOcdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)

308 Texnuueckue ycmpoiicmea: OYKH, IEPUCKOI, (hoToammapar, ONTHYECKHE
CBETOBO/IbI

4 KBAHTOBEBIE SABJIEHUA

41 PagnoaktuBHOCT. Anb(a-, Oera-, raMma-u3nydeHus. Peakuuu anbda-u
Oera-pacnajga

49 OmnbiThl Pezepdopna nmo paccesHuro anbga-yactull. [lnanerapnas mozaens
aToma

4.3 CocraB atromHoro sipa. M3oTomnsl

4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p

4.5 SnepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT0O YHUCET
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM pPaJuMOaKTUBHBIN (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE M3IIy4CHHE MPHUPOJHBIX MUHEPAJIOB,
JeiCTBUE paIMOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M UYeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHIAMBHUIYalIbHbBIH J103UMETD,

kamepa BunbcoHa, siiepHasi SHEpreTuKa




