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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1O (Qu3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC 000, a Takxke ¢ yuéroM (enepanbHOl pabouel mporpaMMbl BOCITUTAHUS
u Konuenuuu npenoaBanus yueOHoro npeamera «Dusukay.

Conmepxanue mporpamMmbl IO (U3MKE HAMNpPaBlICHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOEHHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydarommxcsi. B mporpamme 1o  (uU3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Tporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeNoCTaBsieT HauboJiee SCHble O0pa3lbl NPUMEHEHHS HAay4HOrO METOJa
MO3HAHU, TO €CTh CII0CO0Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIaJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOIIUMHU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCT:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenmn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuum npenogaBanust yueOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®Denepanuu, peaan3yoIUX



OCHOBHBIE  00II€00pa30BaTEIbHbIE IMPOrPAMMBbI, YTBEPKIAEHHON pELIEHUEM
Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gu3UKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa M CTPEeMJICHUs OOyYarouuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJjbTaTa MU3yueHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3WUECKUE 3HAHWS W HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSACHEHHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TIPEACTABICHUA O poOiM (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  ICSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHpoOBaHWEe TOTOBHOCTH K JalibHEUIIEMY HW3y4YeHUIO (U3MKu Ha
yIIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduiieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICYNBACTCS PEIICHUEM CIEAYIOMNX 3a/1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUUYECKUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 33]a4, TPEOYIOUTNX
CO3/1aHUsl W UCHOJB30BaHUS (UBMYECKUX MOJENeH, BKIIOYas TBOPYECKUE MU
MPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHHUS W H3MEPSThH
¢busznyecKkre BEIUMYNHBI, BBIIBUTATh THUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CIOCOOBI MX TIPOBEPKH, TUIAHUPOBATH W MPOBOJUTH OMBITHI, SKCTIEPUMEHTAIBHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHpoOpMaleil (U3HNUYECKOro COIep KaHMUs,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETAUs U
KPUTHYECKOE OlIEHWBaHKE HHPOpMAIUY;

3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYeCKOl HayKH.



Ha wusyuenume ¢usuku (yriiyOJI€HHBIH ypOBEHb) HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yvaca B Henento), B 9 kiacce — 136 yvacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus mpupoiabl (3JIEMEHTHI COJEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3nUecKkue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (U3NYECKUX BETUYHH.
3smepenne Quanyueckux BeaUYMH. OTaloHb. Pusmdeckue npudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyqoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHUIbI CH.

Kak ¢wusuka u Jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOro1aeMoro sisjieHus. Onucanue PU3NUEeCKUX SBJICHHUHN C TOMOIIbIO MOJIENEH.

Hemoncmpauuu.

Mexanuyeckue, TEIUIOBBIE, DJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®uznueckre TpUOOPHl U TPOIEAypa MPSMBIX HW3MEPEHUN aHAJIOTOBBIM H
1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenue 1EHbI ISTICHUS MIKaIbl U3MEPUTEILHOTO TTPUOOpa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan u o0béMa. MeTo 1 majeTKu.

N3mepenue BpeMeHu.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaibIxX Ted. MeTo psaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[Iapuka, MyneHHOro FTOPU30HTAILHO, TEM 00JIbIlIe, YeM 0O0JIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIE CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMXKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anuMocCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJIApHbIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HabGmonenne nuddysun.

Hab6nronenue sBieHnid, 00BSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

Onenka muaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKCHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOJAECTBHE TeJl.

Mexannueckoe nawxkenue. Ilyte u nepememenue. PaBHOMepHOE U
HepaBHOMEpHOE nBIKeHHE. CBOOOJHOE MaJeHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CxkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmyTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BEIWYMH, OMNMUCHIBAIOMIMX JABMXKeHUe. OOmue
MOHATUS 00 OTHOCHUTENBHOCTH JABMXKeHUs. CIOKEHHEe CKOpOCTeH JUisi Tel,
JBHOKYIIUXCS MMApaIebHO.

SlBnenne unHepuuM. 3aKOH HMHEpUUHM. B3aumoaencTBHE TeNl Kak NpPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHUSA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTyHaTeIbHOM JBWXEHUH. I[lnoTHocTh BemiecTBa. CBsi3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS U CUa
TsokecTd. CHila TSDKECTH Ha Jpyrux minanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NpUpoAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBIKCHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuwie pabomul u onvimaol.



OmnpeneneHne CKOPOCTH PABHOMEPHOIO JABWXKEHUS (IIapuKa B >KHIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pAcTsDKCHHS (1edhopMarivi)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

OnbITel, TEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, JKMAKOCTEH M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUYEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JAaBJCHUSI  KUAKOCTA  OT  I[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapaaokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHON o0onouku 3emyd. Onbit Toppuuennu. M3mepenune armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOChEepPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CJI0BUE BOSHUKHOBEHUS BHITAJIKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAABJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaua naBneHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEN: IJIaBaHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeeneHue BRITAIKUBAIOLIEH CUIIBI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEWCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uiu KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PaboTra u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAS
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [IpaBuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ[ mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dHeprus. KuHeTmueckas ¢ TOTEHIMAJIbHAS SHEPrusl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3nea 6. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.



Mopenu TBEPAOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JjIsl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs HCKYCCTBEHHBIX aiMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeIIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TerIonepeaaya 17} COBEpLICHNE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyueHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnaooOMeH u
TEIJI0Boe paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[InaBieHME U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
riasieHus. [lapooOpasoBanue u konneHncauud. Mcnapenune. Kunenue. Y nenpHas
TEIUIOTa  NapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
aTMocepHoro aaBieHUs. HacblllieHHBI W HEHACHIIICHHBIM Tap. BiaxHOCTbH
BO3/yXa.

OHEprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple ABUTATENIM M 3alATA OKPYXKAIOWIEHM cCpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMsSI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUXKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBAEHUN TMOBEPXHOCTHOTO HATSHKEHUS, CMauyMBaHUS U
KaNMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro paciiupeHus Ted.

W3meHeHne naaBiieHusl ra3a Npu HU3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKIECHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tennonepenayu.

OxJnakieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.



Habnronenue kumneHus.

HabGnrogenue nocTossHCTBa TEMITEPATyphI IPH TIIaBICHUH.

Moenu TennOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl MpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIIPULA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0Obéma W
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wW3MeHEHUs BHYTPEHHEH SHEpruM Tejla B  pe3yibTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TeEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TETUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMJIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kynona.

Onekrpuyeckoe mnosie. Hanpsxk€HHOCTh 3ieKkTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHMS DIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas uenb. Cuiia Toka. DIEKTPUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOoKa. CONPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Juis ydactka uenu. I[locnegoBaTtenbHoe U
napajuielbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mis monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota # MOIIHOCTH DJEKTpUUECKOro TOKa. 3akoH Jhxoyns-JleHna.
DOneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JeKTpudyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U ONpelelieHUue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. JKOJOTHYECKHE
npo6JieMbl 3HEPreTUKU. TOIIMBHBIE AIEMEHTHI U AJIEKTPOMOOIIH.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[TpOoBOTHUKH M TUSJICKTPUKHU.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKHUJKOCTH.

["a30BbIii pa3psia.

M3mepeHne Cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HaPsHKEHHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PAa3EIEHNUs ITOJI0COB MAarHUTA.

MopaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsnuTtHoOe€ 1oje Toka. DJIEKTPOMarHur.



JlelicTBE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHWIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS  DJIEKTPUYECKOTO IOJS HA MPOBOAHUKH H
JTURJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

Onpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPsDKEHUM TpU  MOCIEI0BATEIBLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Mg CHUJIbl TOKa NpPU MAapajuieIbHOM COEOUHEHHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa [J1s TOJIHOM 1ENnu.

N3yueHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HEJMHEUHBIX 3JIEMEHTOB (J1aMIIbl
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIBl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydeHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpyunpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHHUA 3JEKTPOMArHUTHOM  MHAYKIMH:
MCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBmxkeHue. MarepuanpHas Touka. CHocoOBbI OMMHMCAHWS
MEXaHUYECKOTO JABUKEHUS: TaOJIUYHBIN, rpadudyeckuid, aHanutuueckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAMU, POCKINHU BEKTOpa. Pagnyc-
BEKTOP MATEpUAIBbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSIMOJIMHEWHOE JIBMKeHHE. HepaBHOMepHOE TMPSMOJUMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE JBHKEHUE. Y CKOPEHHUE
cBoOoaHOrO nagenus. OneITel [ anuies.

['paduyeckas uHTEepnpeTaldsi YCKOPEHUsI, CKOPOCTH, MPOUACHHOIO MYTU U
IepEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>KeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAsE CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAA CUIIa.

ITepseiit 3ak0H HeroToHa. Bropon 3akoH Herorona. Tperunii 3akoH HproToHa.
[IpyHIMN CyNeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHT tpenus.

JIBMKEHHE TEN IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbuia. COBpEMEHHBIE JIETATENbHBIC
ammaparbl, CyJa Ha MOJABOAHBIX KpPBUIbSAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IPaBUTALIMOHHOTO I1IeHTpa (B TOM uwucie ImaHeT Bokpyr Comuima). IlepBas
KOCMHUYECKasi CKOpocTb. HeBecOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunibl.  Ynopyroe u
HEYIpyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIManbHas YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTtou npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHS U COXPAHEHUS
MEXaHUYECKOU YJHEPTUH.



Hemoncmpayuu.

Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHeHUE MyTE€d W TPAEKTOPUWA [BWKEHUS OJHOITO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUN, MPOUCXOASUIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOnronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHSI T€JIa OT €r0 MACChl U ACHCTBYIOLIEH HA HETO CUIIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Ipu ABUKEHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuwie pabomul u onvimaul.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOTrO
JIBIDKCHUS IIApUKA WIIN TEJIEKKH.

Onpenenenne CpeaHEW CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHDKCHHS
[IapyKa 1Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JIBDKEHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMOKCHUHN O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

WccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TpPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIe0ATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpQepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m otpakeHue 3Byka. [ pOMKOCTh 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne konebanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH U CHUJIBI
YIOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJICTIH).

HaOmronenne untepdepeHun u 1uppakiiui BOJH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOTr0 MasTHHUKA.

OmnpeneneHne 4acTOThl U MepUoaa KoJieOaHUM NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl rpys3a.

OMnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana »1eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JJIsI COTOBOM cBsi3u. Pammonokanus. Kocmuueckas
CBSA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
cBeTa: MHTephEepeHLns U AUPPAKIIHSL.

Jlemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Wurtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUY CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesiomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS! B ONITUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xonx mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapara, MHKPOCKONAa M Tejeckona. [7ma3, Kak ONTHYecKas CcucTema.
Bim30pyKoCTh U 1abHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssmMosMHEHOE PaCIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHU B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/.

Xon nyuyer B coOUparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEeH JIMH3E.

[Tomyuenue n300pakeHUuii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIIA.

Monaens riasa.



Pa3noxenue 06eoro ceera B CHEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCHMOCTH yTiIa MPEJIOMIIEHUS OT yTila NAJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKyCHOrO pacCTOSIHUS M ONTHYECKOW CHJIBI cOOMparoeit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO 1LIBETA IMPEAMETOB IpPHU HX HAONIOJECHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMmma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. HykioHnnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix saep. JleicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHCEIN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M PHEpruu. Peakuuu cHHTE3a U
nenenuss suaep. Mcrounumkm sHeprum ConHua u 3BE3A. SnepHas 3HepreTuka.
DKOJIOTMYECKHE MPOOJIeMbl SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe Busnbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabGnrogenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccenenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHUILIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paaroakTUBHOTO (QOHA.

IToBTOPUTEIBHO0-0000 1AM MOYTb.



[ToBTOpUTENBHO-0000IAIONINIT MOAYIb MTPEIHA3HAUCH TSl CHCTEMaTU3allun
u  0000ImEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3uku yriayOiaeHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJIy4aroT
JajbHEeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUMBAIONINE JOCTHKEHUE
OpEeIMETHBIX M METalpeJAMETHBIX pe3yJbTaToB o00y4ueHus, (OopMUPOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHUM, HUCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE KCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOI  OCBOEHUS MOAYJSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasjIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYAss PAOOTHI U OMBITHI U3
NepeuyHel K paszfenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHHUSI METOAA U3MEPEHMSI BEIUUMH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COIEPKAHUEM;

paboTy HaJ rPYIIOBBIMU WM UHIUBUAYATbHBIMH MPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/aHusl Pa3HOrO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKOM paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uzydeHus Gu3nKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs
y oOyuaroierocsi 0yayT cpopMUpoBaHbl CIAEAYIOUIUE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYeCcKOil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyxo08HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTUE ICTETUYECKUX KauecTB (PU3MUECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3MYECKON HayKM KaK MOIIHOIO HHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI Pa3BUTUSA TEXHOJOTWH, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIBTYPBHI;

OpUEHTAaIUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOJIBL;

pa3BUTHE HAY4YHOW II0003HATETBHOCTH, HMHTEpEca K HCCIeI0BATENbCKON
NeSTEeIbHOCTH;

o S)popmuposarnus Kynomypot 300p06ba U IMOUUOHAILHO20 ONA2ONONYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHOro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJ OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTh HABbIKAa peQieKCHM, NpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
o0Opa30oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIEC U PU3NYECKUX 3HAHUIA;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa TMPUMEHEHHE (PU3NYECKUX 3HAHWHN IS peIlieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OICHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUHM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3MUECKOI HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JIEATEIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (OpMYyIHpOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUe JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHUE aHATM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJI30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIHMSHUA HA OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3yabTaTe OCBOCHHMS TpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHbIE TEUCTBUSI.

ITo3HaBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble JJoruueckue J1eMicTBUA:
BBISIBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBNEeHUI), KIaccu(UIUPOBATD UX;



BBISIBIIATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHS] B paccMaTpUBaeMbIX (pakrTax,
JAHHBIX U HAOTFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPU HW3YYEHUU (DU3UIECKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEIIMUNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUIT MHCTPYMEHT MTO3HAHUS;

IPOBOJUTH MO CaAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3MUeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMSI WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOH (hHU3NIeCKOi
3a/1a4i;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM MPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSIM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUS:

B XOJ¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pelieHHe 3a7aud W MOJAJep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHUS,

COTIOCTAaBIISATh CBOU CYXKIICHUSI C CYXICHUSMU IPYTUX YYACTHUKOB JTUAJIOTa,
OOHapY>KHUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIp2XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OTMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaemsbl;

NPUHUMATD [EIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS I10
e€ JOCTM)KEHHUIO: pACHpeleNiTh pOoJid, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTh pabOThl, JOCTUTas KAaueCTBEHHOTO pe3yjIbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OILICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMH MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe AeilicTBUS
Camoopranuzamnus:

BBISIBJIATh IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PA3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHOIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN TPpyIIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WiIn
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYalluU U MpeJuiaraTh IjiaH e€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHs])  Pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIeJIU U YCIOBUSAM.

CTaBUThH c€0sl HA MECTO JIPYroro 4eyiioBeKa B XOJE CHopa WIHM JIUCKYCCUM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JOTHKY JIPYTOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ IIPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4enus ¢ 7 kaacce peAMETHbIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



WCITOJIB30BATh MOHATHSA: (PU3NUECKUE M XUMHUUYCCKHUE SBJICHUS, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYWH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemiecTBa (TBEpIOE, XKHUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsl cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbh, COOOIIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JABWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aKPEIUIEHHON OChIO BpallCHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapakTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh — NPOSIBIICHHE  M3YYCHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4YHcie (pU3nuecKkue sIBICHUSI B MPHUPOJIEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO, BBIACIATH CYIIECCTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMHUCHIBATh HU3YyUYCHHBIC CBOMCTBA TEN W (PUIMUECKUE SIBJICHUS, WCIOIB3YS
dbu3nyeckue BeIWYWHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujla TPEHWUS,
JaBlieHUuE TBEPIOTO Teia, JABJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOA(PUuIueHt
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKasl U TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uXx OOO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIUYWH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJB3Yys MpaBujia CI0XKEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pbryara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYEeCKOW HSHEpPruu, MpU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUECKHE MOJEITH PEaThbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUHM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUM, MPUMEHITH PUINIECKUE MOJCITH ISl OObSICHEHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KaueCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyloIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJE€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBIBIATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpOod Ha M3yYEHHBbIE CBOWCTBA
(u3nyeCcKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JIENH;

pemarh pacuéTHble 3aAaun (B 2—3 NEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(Gu3uKy, BIOWpas aIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIOJb30BAHUEM 3aKOHOB
U GOpMyII, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEIAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPOBOJUTH MAaTeMAaTUYECKUE MPEeoOpa3oBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPELIICHUH
3a]1auH;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU  OMOIIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOUYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCICNOBAHMS  pPAcClo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WK (HU3MIECKUX
cBOMCTB Tell (nuddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aWMOJACWCTBUU TeJ, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MABJICHHS, IEHUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANONOKEHNE (TUMOTE3y) O BO3MOMKHBIX
pe3ynbTaTax HaOJI0IeHUH, CAMOCTOSTEIFHO COOUPaTh YCTAHOBKY M3 W30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chia, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO Tejla, CHUJla TPEHUS CKOJILKEHHS, JaBIICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOIIAs Ha MOTPYXEHHOE B >KUJKOCTh
T€I0, KOAI(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LM(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla M3MEpeHUs, (PUKCUPOBATH IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMO BETUUYMHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJIUTHh HECIIOKHBIE 3KCIEPUMEHTAIbHBIE HCCIIEIOBAHUS 3aBHCUMOCTEN
¢bu3nyecKux BENWYHH (3aBHCHUMOCTH IMYyTH PaBHOMEPHO IBMXKYILIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHHUS TEJ, CHUJIbl YNPYrOCTH OT YJUIMHEHHUS
NPYXUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPY:KEHHON YacTH Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (GOpMyJIupoBaTh 3a7adyy W THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DU3HUECKUX BEJIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

coONI0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIIBI ACUCTBHUS MPUOOPOB M TEXHUIECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIM M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quclie: TOAIIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3YysSd 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUNM UM HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHUCYHKHA H3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpU
pelieHny Yy4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUISI OOECTICUeHUS
0e30MacHOCTH MPU OOpAaIlEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHHUsl 3J0POBbsI U COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJICHUS B
OKpYKaroLIEN Cpelie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAINU (PU3UUECKOTO CONEPHKAHUS B
WHTepHeTe, caMOCTOSTENBHO (HOPMYNIHpYs IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOUINXCA 3HAHUM WU TMYTEM CpPaBHEHUS pPAa3jIMYHBIX HMCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SIBJISIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCITOJIb30BaTh NPHU BBINOJIHEHUU YYEOHBIX 3aJaHUM HAyYHO-MOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3UYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHWE COOOIIEHHSI O Pe3ysbTaTaxX MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPHU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBI MOHATUHWHBIN
anmapar Kypca (GU3MKH, COMPOBOKAATh BHICTYIUICHHE MTPE3CHTAIINCH;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAaHUM pacHpenesiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4yaMU, CIEIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBL, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOIIUX.

K xoHny oOyueHus ¢ 8 knacce NpenMeTHbIE DPE3yJbTaTbl HAa YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BELIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Teja, HACHIILEHHBI M HEHACBIIEHHBI Map, crocoObl H3MEHEHUs
BHYTPEHHEW OHEPruM, OJJIEMEHTAPHBIA DJIEKTPUUYECKUM 3apsl, MPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, SJIEKTPUUECKOE U
MarHUTHOE TOJIsl, ONTHUYECKass CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU TNpU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHe), TeIIOBOe
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHWE, CMAYMBAHHUE, KANWLIAPHBIC SIBICHUSA,
UCTIapeHue, KOHACHcAlUs, IUIaBICHUE, KPUCTAILTM3ALMs, KUIIEHHUE, CIOCOObI
TerIonepesayn (TemIonpOBOAHOCTb, KOHBEKIIMS, U3TyYEHHE), TEIJIOBBIE IMOTEPH,
DIIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsA0B, ACHCTBUS DIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOJICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJIS Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpyXXamIeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
IIOBEPXHOCTHBIE U KallWJULIPHBIC SIBJICHHUsS B IPUPOJE, KPUCTAUIBI B IIPUPOJE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B aTMocdepe, SIEKTPUYECTBO
KHUBBIX OPTaHW3MOB, MarHUTHOE TI0Jie 3eMid, Apeiid MOIICOB, POIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), IpPU 3TOM IEPEBOAMTH



MPaKTUYECKYI0 3ajadyy B Yy4yeOHYI0, BBIICISITh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UYECKUE SIBJICHUS, UCIOIb3YS
dbu3nueckue BEIUYMHBI (TeMmIepaTrypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yzAelbHas TEIJIOEMKOCTh BEIIECTBA, yeNbHAs TEIIoTa
IUTaBJICHUS, YZAENbHas TEIUIoTa NapooOpa3oBaHMs, YJElbHas TEIUIOTAa CrOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO NCUCTBHS TETIOBOW MAITWHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKUM 3apsi, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEHUE, COMpOTHBIICHHE NpoBoAHMKA, DJ[C B 1enM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), MPU OMKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYISPHO-KMHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHsS SJIEKTPUUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 OTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3nyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN pPeaTbHBIX OOBEKTOB, MPOIIECCOB U
ABJICHUM, BBIJECIATH IPU HSTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MIPOIIECCOB, SIBICHUHN, MPUMEHATH (PU3MUECKHUE MOJICIIH JII O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUs YYEeOHBIX 3a/1aY;

OOBSICHATh (PU3HUECKHUE SIBJICHUS, MMPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE YHCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEJMYMH, IIPU ATOM BBIOUPATH aJ€KBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTUYECKYIO0 LIEMOYKY PpAaCCYKJEHUM C OIOPOM Ha M3YYEHHBIE CBOMCTBA
bu3MYecKuX SIBICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJadu (C Omopoil Ha 2-3 ypaBHEHMS) IO
M3y4daeMbIM TeMaM Kypca (pu3HKHU, BbIOHpas aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBA3BIBAIOIIUX (PU3UYECKHE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/laud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOJAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3a]ay, MPOBOJIUTH



MaTeMaTHYeCKHe TMpeoO0pa3oBaHus U PACUEThl, OLIEHHWBATH PEATUCTHUYHOCTH
MOJlyYEHHOTO 3HAYEHUA (PU3UUECKOW BEIMYMHBI M ONPEICNISITh Pa3MEPHOCTH
bu3nyeCcKOil BETUYNHBI, MTOTYYCHHON MPU PEIICHUH 33/1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHWUU  HUCCIEIOBAHMsS  pPAcClo3HaBaTh  IPOBEPAEMOE  MPEANOJIOKEHUE
(rumotesy), UHTEPIPETUPOBATH OTYUYEHHBIN PEe3yIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUYECKUX
CBOMCTB TeN (KanmWJUISIpHBIE SIBJIICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH Ipoliecca OCThIBaHUS (HarpeBaHus) MpU
U3JIy4eHUH OT LBETa H3JIydarouledl (MOrJIOMmaronieil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IJIOMAAU €€ TMOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUECKUX 3aps/ioB, B3aUMOJIEHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3YyalIU3allisi MATHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymaOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

IPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yleabHas TEeIUIOEMKOCTh BEIECTBA, COMPOTHBICHHWE IPOBOJHUKA, padboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMHOJIb30BAHUEM aHAJIOTOBBIX U LIHU(PPOBBIX
npubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH TMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBIO YCPETHEHUS
PE3YyIBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH IKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCHUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHUS TETJIO0OMEHA TP CMEITUBAHUY XOJIOAHON U
ropsdeld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO CEYEeHHS ¢ yAETBHOTO COMPOTHUBICHHUS BEIIECTBA
IPOBOJHMKA, CUJIbI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
IPOBOJHUKE, MCCIIEJOBAHHUE TMOCIEI0BATEIILHOTO U MAPAJUIEIbHOTO COEIUHEHUA
IIPOBOJHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBISTh MMOTYYSHHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JelaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIeI0BAHNUS;



coOmroaTh mpaBmwia O€30MacHOTO TpyJda Mpu paboTe ¢ Ja0OpaTOPHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHCJie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MNPEAOXPAHUTENH W HX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Yysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMbIE (PU3UUECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JIBUrareilb BHYTPEHHEIO  CrOpaHus,
AJIIEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
MOCJIEIOBATEIbHBIM W NapaJJICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-NPaAKTUYECKUX
3a/ay;

NPUBOAUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXKU3HU Ul oOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaIoIIEN CpeIe;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENIbHO  (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HaHUW M CpaBHEHUS JIOMOJHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-NONYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHbIE COOOIICHMS,
0000111ast uH(MOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOrO COEpkKaHUSs, B
TOM  4Yuclie MyONUYHO  MPEACTABIATh  PE3yNbTaThl  IPOEKTHOM  Win
UCCJIEI0BATENBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIOJb30BATh U3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXIATh  BBICTYIICHUE
MPE3CHTALIUEN;



IIPU BBITIOJTHCHUH yUEOHBIX MPOEKTOB M MCCIICAOBAHHMN (DU3UIECKUX TMPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJCAWTHh 3a BBIIOJHCHHEM IUIaHA JCHCTBUU U KOPPEKTUPOBATH €TO,
aJIckBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACITEIbHOCTh TPYIIIBI,
BHICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TPOSBISAS TOTOBHOCTD
paspemaTh KOH(QIHKTHI.

K xoHuy oOyueHus ¢ 9 knacce mpeaMeTHbIE pe3yJbTaTbl Ha YIIIyOJE€HHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHUA:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, WMH(QpPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTI€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oeta- U ramma-
U3IyYeHUs, U30TONBI, SiACpHAs U TEPMOsAEpHAsl YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKY TIPU PEIICHUH YIEOHBIX U MPAKTHYECKHX 3a7ad;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHIKEHUE,
cBOOO/IHOE TMaJieHue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MaTepualbHOM TOYKH, PEAKTUBHOE JBM)KEHHE, HEBECOMOCTD,
Koie0aTelbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolUue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, MHTephepeHIns U Jupakius BOJIH), MPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaXEHHWE M IMPEJIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpa)XXCHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs]) TIO0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpy’XaroIeM Mupe (B TOM 4uciie (pu3ndeckue SBICHHUS B MPUPOJC: MPUITUBBI U
OTJIMBBI, NBMKEeHHE TUIaHeT CONIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPraHHU3MOB, BOCTIPUSITHE 3BYKOB XHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
JEeHCTBUE BUIAUMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO H3IY4YECHHIH,
€CTeCTBEHHBII paJMOAKTUBHBI (OH, KOCMHUYECKHE JIy4d, pPaAHOaKTUBHOE
U3JIy4eHUE NPUPOAHBIX MHUHEPATIOB ACWCTBUE PATUMOAKTUBHBIX H3Iy4EeHUH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

OINKCHIBaTh HM3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
¢u3nueckue BEMUYMHBI (CpemHSsi Y MTHOBEHHAsh CKOPOCTb Tela IMpu



HEPaBHOMEPHOM JIBMDKEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIJoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJICHUs, BEC TeJa, LIEHTP TSHKECTH TBEPJAOTO TeJla, UMITYJIbC TEJla, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, OTEHLMAIbHASI SJHEPT U TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi DHEpPrus, IIOJIHAs MEXaHW4YecKass JHEprus, NEepHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYKUHHOIO MasTHUKOB, IJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA4, CKOPOCTb CBETa, IOKa3aTelb MPEOMIICHUS
Cpenpl), TMpH ONHCAHWU MPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHULBI (PU3NYECKHX BEIUYHH,
HaXO0JUTh (OPMYJbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKkOH bepHyim, 3aKOHBI OTpa)KEHUS U TPEIOMIJICHUS CBETa, (OpPMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJENIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOIO0 M MAacCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €T0 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUs YYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHMS], POLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, MPU STOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpOHl Ha HU3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THBIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOLIUX (PU3NUYECKUE BEIUYMHBI, 3alIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEILICHUE 3a7aud, BbBIBIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOAa PpELICHUS 3aJadyd, MCIOJIb30BaTh
CIPABOYHBIE JaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEH, UCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3a7ad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHMs U PAcUEThI, OIICHUBATh PEATMCTUYHOCTD MOTYYSHHOTO 3HAUCHHUS
bu3nyecKoil BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (HU3MUECKON BEIWYHHBI,
MOJTyYEHHOW MPH PEIICHNUH 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OILIEHHWBAaTh TMPABUIBHOCTh TMOPAAKA TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHMS HMITYJbCa, JCHCTBHE 3aKOHAa bepHYIM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJlIbIX KOJeOaHWil, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXEHUS B MIIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWYATBIX CIEKTPOB M3IMy4deHUs): (pOopMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIOACHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIMHMCHIBATH XOJI OTBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOANTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, ONpeaesnss
CpeqHee 3HAaYeHHE M3MEpPSIEMON BEJIMYMHBI M ONpEAessiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP CrMoOcoOa M3MEpeHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOUTH KOCBEHHBIEC U3MEPEHUsT (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHHS  CKOJIbKCHUS,
MEXaHMUYeCKas pabdoTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomied JUH3bI W €€ ONTUYeCKas Cuia, paAUOaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ja W3MEpPEHHUs, TIUIAHUPOBATh H3MEPEHUsS, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJLHYI0 ~ YCTAaHOBKY,  BBIYHCISTH  3HAYEHWE  BEJIUYUHBI U
aHAJIM3UPOBATh MOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEITHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTH IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJI€HMs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MAasTHHUKA OT



JUIMHBl HUTH, OIPEICIICHHE YCKOPEHUs CBOOOJHOIO NaJAEHUsS, HCCIEIO0BaHUE
W3MEHEHUS! BEJIMYMHBI M HAIMpPaBJICHUS WHAYKIMOHHOTO TOKA, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHHE TPEKOB: HU3MEPEHUE OSHEPrMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIeM (POopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABISATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJUIl U Tpa(UKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30macHOro Tpynaa Inpu paboTe ¢ JabopaTopHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOLECCOB C ONOPOM HAa MX ONHUCaHUA (B TOM
qUCJIe: CHUIAOMETp, JNATUMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUSA O
CBOMCTBax (PU3MUECKUX SIBIICHUN M HEOOXOJMMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX TPOLECCOB IpHU
pelIeHNH Yy4eOHO-NPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUI B TUIOCKOM 3€pKajie ¥ COOUparomieit JIUH3E,

IPUBOJUTH NMPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATh MOUCK HH(pOpMarmu Gpuzndeckoro cojaepkanus B nTepHere,
CaMOCTOSITENIHO (OPMYIUPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HWH(OpMAIMU HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE€ MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMUHO
NPEACTABIIATH PE3YJIbTaThl NPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIOJB30BAaTh W3YYEHHBIM NOHATUHHBIA anmapar u3y4acMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHE IMpPE3EHTAluell C y4éToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE ITJNTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnsie | IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2 MIPE3EHTALNS K YPOKY
1.2 ®uznuecKue BeITUUYUHbI 4 3 MIPE3EHTALNS K YPOKY
1.3 EcTecTBeHHO-Hay4HBIN METOJI TO3HAHMS 2 1 [Ipe3CHTalHUs K YPOKY
Hroro no paszneny 8
Pa3znea 2. [lepBoHavaibHbIe CBeJIEeHUS 0 CTPOEHUU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1 Mpe3eHTalMs K YPOKY
JIBM>KEHHE U B3aUMOJEHCTBHE YaCTHULL
2.2 4 2 [IPE3EHTALMS K YPOKY
BELIECTBA
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 1 [IPE3EHTALMS K YPOKY
Uroro no pazgeny 7
Pa3nen 3. /IBu:xeHue U B3auUMoeiicTBHE TeJl
3.1 Mexanuyeckoe IBUKECHUE 10 2 [IPE3EHTALNS K YPOKY
3.2 WNHuepuus, Macca, INIOTHOCTh 9 1 MIPE3EHTALNS K YPOKY
33 Cuna. Buns! cun 15 1 3 [IPE3EHTALUS K YPOKY
Hroro no paszneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
4.1 JaBnenue. llepenaya naBneHust TBEpAbIMU 5 2 MPE3EHTALMS K YPOKY




TCJIIaMHU, XUAKOCTIMHU U ra3daMu

4.2 JlaBneHue KUAKOCTH 6 IIPE3CHTALMS K YPOKY
4.3 ATMochepHoe 1aBJICHHE 1 MpEe3eHTaLUs K YPOKY
44 I[eﬁCTBlfe JKUJIKOCTH Y ra3a Ha 12 3 Hpe3CHTALIA K YPOKY
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
5.1 PaboTa 1 MOIIHOCTH 6 IIpe3EHTALMS K YPOKY
5.2 [IpocTeie MeXaHNU3MBI 2 IIPE3CHTALMS K YPOKY
5.3 MexaHuueckast SJHeprus 5 MIPE3EHTALMS K YPOKY
Wroro no pazueny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIONNI MOTYITH 6 MPE3EeHTAIMS K YPOKY
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TensioBble siBJIeHUs!
1.1 CrpoeHue u CBOMCTBA BELIECTBA 6 MIPE3EHTALNS K YPOKY
1.2 TenioBbIe MpoOLIECCHI 33 1 6.5 IIpe3eHTALMS K YPOKY
Wroro no pazueny 39
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tela
2.1 P . e P 9 1 [IPE3CHTALMS K YPOKY
U UX B3aUMOJeHCTBUSA
2.2 IToCTOSIHHBIN 2IEKTPUYECKUNA TOK 31 10 MIPE3CHTALMS K YPOKY
2.3 MarsuTHsI€ SBICHUSA 11 2 4 [IPE3EHTALMS K YPOKY
24 DONeKTpOMarHuTHasE MHIYKIIHS 7 MIPE3CHTALMS K YPOKY
Uroro no pazneny 58
Pa3nea 3. [loBTOpuTe1bHO-0000IIAI0IM I MOAYJIb
3.1 [ToBTOpPHUTENBEHO-00001IAIOIINI MOTYITB 5 Mpe3eHTalMs K YPOKY
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Mexanuveckue siBJICHUSI
MexaHnueckoe ABHKEHHE U CIIOCOObI €To
1.1 30 1 4 MIPE3EHTALNS K YPOKY
OIMCAHHUS
1.2 B3aumopeiicTBue Ten 18 MIPE3EHTALNS K YPOKY
1.3 3aKOHBI COXpaHEHUs 15 1 2 IIPE3CHTALMS K YPOKY
Hroro no pazneny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KoneOaHus 8 3.5 Mpe3eHTalMs K YPOKY
2.2 Mexanudeckre BOIHBI. 3BYK 10 3 MpE3EHTAlHUs K YPOKY
Hroro no paszneny 18
Pa3nes 3. DiiekTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMATrHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIE U
3.1 6 [IPE3EHTALMS K YPOKY
AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3pnen 4. CBeroBbIe SABJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2 [IPE3EHTALNS K YPOKY
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI IIPE3EHTALNS K YPOKY
43 PasnoxxeHue 6emoro cBera B CHEKTP 2 1 MIPE3EHTALMS K YPOKY




Hroro no pazneny 16
Pa3zgea S. KBanToBbIe sIBJIeHUA
5.1 Hcnyckanue v morjomnieHrue cBeTa aToMoOM 4 1 Mpe3eHTalUs K YPOKY
5.2 CTpoeHue aTOMHOTIO siapa Mpe3eHTalUs K YPOKY
5.3 SAnepHble peakuuu 7 IIpE3EHTALMS K YPOKY
Wroro no pazneny 16
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
Mexanuueckue siBJI€HUS (IOBTOPUTEIBHO-
6.1 . 6 3 IIpe3eHTALMS K YPOKY
0000IATOITIIT MOTYITh)
TemoBsie siBNEHUS (TIOBTOPUTEIBHO-
6.2 . 3 MIPE3EHTALNS K YPOKY
0000IATOITIIT MOTYITh)
DNEeKTPOMAarHUTHbIE SIBICHUS
6.3 . 3 1 MIPE3EHTALMS K YPOKY
(TTOBTOPUTETHHO-0000IAIOIIHI MOTYIIb )
CaetoBble sBJIeHUs (IOBTOPUTEIBHO-
6.4 . 1 1 Ipe3eHTalMs K YPOKY
00001IaroIINI MOTYJIb)
6.5 [ToBTOpHUTENBHO-0000IIAOIINI MOTYIIb 4 Mpe3eHTalMs K YPOKY
Hroro no paszneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrtpoubnbie | IIpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
| ®du3uka — HayKa o npupoze. SABnenus | [pEe3eHTaLNs K
HPUPO/IbI YPOKY
Ipe3eHTalus K
2 Du3nYeCKUe ABICHUS 1 P
YPOKY
®dusnueckue BeIMYMHbL. Pa3MepHOCTb.
MIPE3CHTALMS K
3 Ouznyeckue npudopsl. [lorpenrHoctu npu 1 P
OK
IPSIMBIX U3MEPEHUAX YPOry
Ypok-uccnenosanue "M3mepenune
. IIpe3eHTalMs K
JMHENHBIX pa3MepOB TEN U IPOMEKYTKOB
4 1 1 P
OK
BpeMeHun" YPOKY
5 JlaGopatopHas pabota "H3mepenue | | IIpe3eHTalMs K
00BEMa )KUIKOCTU U TBEPIOTO Tena" YPOKY
6 JlaGopaTtopHast pabota "Onpeznenenue | | MPE3CHTAIHS K
pa3mepoB MajbIxX Tea. Meton psiioB” YPOKY
Mertobl HaydHOTO TO3HaHUs. Onucanue
. Mpe3eHTalus K
7 (bu3NYECKUX SIBICHUHN C ITOMOIIBIO 1 P
. OK
Moenen YPOKY
Ypok-uccnenosanue "IIposepka
g TUIOTE3bl: JAIbHOCTD MOJIETA IIApHKa, | 1 Mpe3eHTalus K

MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa IMycKa"

YPOKY




Crpoenue BemiectBa. OMbITHI,

IMpe3CHTalUA K

9 JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE
YPOKY
BElIeCTBa
JlabGopaTtopHast padota "OrneHka nuamerpa
IIpe3eHTalus K
10 aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
. OK
dotorpaduii)" YPOKY
Ypok-uccnenoranue "Habmonenue

1 TEIUIOBOT'O pacuIMpeHus ra3oB. ONbITHI 1O Ipe3eHTalus K
0OHapyXEHUIO 1EUCTBUS CUIT YPOKY
MOJIEKYJIIPHOTO IPUTSKEHUS"

12 JBmxenue yactur Bemectsa. Jnddysus. Ipe3eHTaLNs K
bpoyHoBckoe nBUXkKEHNE YPOKY
VYpok-uccnenosanue "Habaroaenue u

Mpe3eHTaIHs K

13 00BsicHeHHE OPOYHOBCKOTO JIBUKEHUS U

" YPOKY
i dy3un

14 B3anmopeiicTBie yacTHIl BEILECTBA! IIpe3eHTalMs K
MPUTSKEHUE U OTTAJTKUBAHUE YPOKY
ArperaTHbl€ COCTOSIHMSI BELLIECTBA.

. IIpe3eHTalMs K

15 OcoOeHHOCTH arperaTHbIX COCTOSHUM

YPOKY
BOJIbI

16 Mexannueckoe asuxenue. 11yts, MIpe3eHTaLNs K
TPAeKTOpHs, IEPEMEILIEHNE YPOKY

17 PaBHOMEpHOE U HEpaBHOMEPHOE Mpe3eHTalus K
nerxeHne. CKkopocThb YPOKY
Haxoxzaenue ckopocTy, yTH U BpEMEHU

. IIpe3eHTalMs K

18 IIPY paBHOMEPHOM IPSAMOJIMHENHOM

OK
JIBIKEHUN Ypory
19 JlaboparopHas pabota "Onpenenexnue MpEe3EHTaLMS K




CKOPOCTH PaBHOMEPHOTO JABUXKEHUS"

YPOKY

I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

MpE3EHTALMS K

20
JIBIKCHUS YPOKY
)1 Pemenue 3amad no reme "Pacuer cpenneit Mpe3eHTAaIMs K
ckopocth" YPOKY
JlaGopaTtopHas pabota "Onpezaenenue
. Mpe3eHTAaIMs K
22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
. 0K
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH" ypory
3 OTHOCHUTEILHOCTE ABMKCHHS. CI0KCHHE MIPE3CHTAIHS K
CKOpOCTEH MpH NapajyieTbHOM JIBUKEHUU YPOKY
Ilonyuenue u ananus rpaduKoB
v rpad MIPE3CHTAIHS K
24 3aBUCHMOCTH IIyTH U CKOPOCTH JIBUKCHUS
oK
OT BPEMEHH YPOXY
Pemenue rpadudeckux 3a1ad mo reme
" MMpe3CHTalus K
25 Mexanuka. PaBHOMepHOE
" " YPOKY
MPSIMOJIMHEITHOE IBUYKEHUE
Mpe3cHTalMs K
26 SIBieHne nHEpUMH. 3aKOH UHEPLIUU P
YPOKY
B3anmoneicTeue Ten Kak npuuruHa
7 M3MEHEHUs1 CKOpocTU. Macca Tena Kak MpEe3eHTALNS K
Mepa UHEPTHOCTH Teja Mpu YPOKY
MOCTYIATEeILHOM JABUKEHUHN
73 Vpok-uccnenosanue "CpaBHeHHE MaccC MO MpE3EHTALMS K
B3auMOJeicTBHIO TEN" YPOKY
MpEe3eHTAIHS K
29 IInoTHOCTE BemecTBa p
YPOKY
30 JlabopaTtopHast pabora "Onpenenenue MPE3CHTAIHS K

IJIOTHOCTHU TBEPJIOTO Tesa"

YPOKY




Pemenue 3amau mo reMe "Macca Teia.

MpE3EHTALMS K

31 "
[TnoTHOCTH BemecTBa YPOKY
3 Cwmecu u ciaBbl. [loBepxHOCTHAS U MPE3CHTALHS K
JUHENHas JIOTHOCTh YPOKY
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.
MPE3CHTALHS K
33 [lepBoHavanbHbIC CBEIEHUS 00 aTOMHO-
OK
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA. ypory
Mexanuka"
KonTponbras padota mo teme "®du3uka —
34 Hayka o npupoje. [lepBonavyasibHbIe MPE3CHTAIHS K
CBEICHHS 00 aTOMHO-MOJICKYJISIPHOM YPOKY
CTpOeHMH BeliecTBa. Mexanuka"
MPE3CHTAIHS K
35 Cua. SIBnenue tsarorenus. Cuiia TsXKECTH P
YPOKY
N3ob6paxenue cui. Pemenue 3aaay no TIpe3CHTaLIA K
36 " " YPOKY
teMe "OnpeneneHue CUuibl TSHKECTU
MPE3CHTAIHS K
37 Cwita ynpyroctu. 3akoH ['yka YPOKY
MpEe3eHTAlMS K
38 Bec tena. U3mepenue cuit. Jlunamometp YPOKY
VYpok-uccnenosanue "Habmonenne IIpe3eHTaLHS K
WU3MEHEHUS CK TH TIPU
39 3MEHE CKOpOC p YPOKY
B3anMOJeHCcTBUA Tel"
Pemenue 3agau no reme "Cuiia ynpyroctu.
40 IIpe3eHTalMs K

Bec Tena"




YPOKY

JlaGopaTtopHas pabota "ONbITHI,
JEMOHCTPHUPYIOIIUE 3aBUCHMOCTb

MpE3EHTALMS K

41
pacTspkeHus (aepopManum) IPyKUHEL OT YPOKY
MPUIOKEHHOHN CHIIb"
MPE3CHTAIHS K
42 Cwiia TpeHus YpOKy
MIpe3eHTAIHS K
43 Crnosxenue cuil. PaBHosielicTByOIIas cuila YPOKY
M Pemrenue 3amau o Teme "CII0KEHHE CHL. HPE3CHTALMA K
PaBHonelicTByromas cuna" YPOKY
Pemenue 3amau mo teme "B3zanMoneicTeue HPC3CHTALMA K
45 " YPOKY
Tea. CUIIBI B MEXAHUKE
Pemenue 3amau mo reme "Cuna tpenus'.
Ypok-uccienoBaHue 1Mo TeMe Mpe3eHTaIHs K
46 " OK
" YPOKY
CClIEI0BAHUE 3aBUCUMOCTH CHIIBI
TPEeHHsI OT IUIOMIAIN COMPUKOCHOBEHUS"
JlabopaTtopHas pabota "OMBITHI,
JIEMOHCTPHUPYIOITHE 3aBUCUMOCTH CHITBI npeseHTaLus K
47 TPEHHSI CKOJILKESHUSI OT CUJIBI JABJICHUS U YPOKY
XapakTepa COMPHUKACAIOIINXCS
noBepxHocTein"
48 Pemenue 3amay o Teme "B3anMoeiicTIe HPE3CHTALNA K

teit. Cuibsl B MEXaHUKE"

YPOKY




KonTtponbHast pabora o Teme

MpE3EHTALMS K

49
"B3aumopeiictBue Ten" YPOKY
MPE3CHTAIHS K
50 JlaBiienue TBEPIBIX TEI YPOKY
51 Ypok-3kcriepumeHT "Croco0sl [IPE3CHTAlNA K
OIIpEIeNIEHNUs 1aBICHUs TBEPAOro Tena" YPOKY
57 Ypok-uccienoBanue "3aBUCHMOCTh IIPE3CHTAIINA K
JIaBJICHUA ra3za oOT Temneparypsl” YPOKY
53 JlaBiaeHue KUIKOCTEH U ra30B. 3aKOH Ipe3CHTaluA K
ITackans YPOKY
MPE3CHTAIHS K
54 [IneBMaTH4eCcKHe yCTpOKCTBa YPOKyY
55 3aBUCUMOCTH JaBJICHHUS JKUIKOCTH OT Ope3cHTalus K
II1yOUHBI YPOKY
MPE3CHTAIHS K
56 lMunpocraTuyeckuii mapanokc YPOKY
Ypok-npoekT "M3ydeHne coodmarmuxcs NIPE3CHTALINA K
37 " YPOKY
COCYJIOB
Ypok-konpepennus "l unpaBnuueckue NpE3CHTALINA K
58 " YPOKY
MEXaHU3MBI
59 Hcnonb3oBaHue BHICOKUX JIaBJICHUHN B MPE3EeHTALNS K




COBPCMCHHBIX TCXHOJIOTUAX

YPOKY

Pemenwne 3agau o teme "JlaBnenue

IMpe3CHTalUA K

60
*Kuakoctu" YPOKy
ATtmochepa 3eMiIH U IpUIUHBL e TIpe3CHTAINA K

61 YPOKy
CYILLECTBOBaHUS

0 VYpoxk-uccnenosanue "Ipossaenne TIpE3CHTALMA K
JercTBus atMocepHoro naBiaeHus" Ypoky

63 H3mepeHune aTMOChEpHOTO AaBIICHUSI. TIpe3CHTAIIA K
OmneitT Toppuuemnnu YPOKy
3aBHCHMOCTb aTMOC(EPHOI0 JAaBJICHUS OT TIpE3EHTALMSA K

64 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr st YPOKY
U3MepeHHs aTMOCHEPHOTO AaBICHUS

65 Bapometp-anepons. ATMochepHoe TIpe3CHTAIINA K
JTaBJIEHUE Ha Pa3JIMYHBIX BHICOTaX Ypoxy

Mpe3eHTaIHs K

66 BrlTankuparonias cuna. 3akoH Apxumena YPOKyY

67 Pemenne 3agau no teme "3akoH TIpe3CHTAIIA K
Apxumena" YPOKy
Ypok-uccnenoBanue

68 "JKcrepuMeHTaIbHOE OOHApYKEHHE IIpe3eHTalMs K
JENCTBUS )KUIKOCTH U ra3a Ha YPOKY
NOTPYKEHHOE B HUX TeNOo"

69 JlabopaTtopHast pabora "Onpenenenue MIPE3CHTAIHS K




BBITAJIKUBAIOLIEH CHJIBI, JIEHCTBYIOIIECH Ha
TEeJI0, OTPYKEHHOE B KUJIKOCThH"

YPOKY

MpE3EHTALMS K

70 IInaBanue ten YPOKY
JlaGopatopHas pabota "HccnenoBanue Ipe3eHTaLHs K
71 3aBHCHUMOCTH BecCa TeJla B BOJIE OT 00beMa YPOKY
MOTPYKEHHOU B KHUAKOCTh 4acTu Tena"
MPE3CHTAIHS K
72 BosznyxomiaBanue. [LtaBanue cyoB YPOKyY
7 Pemenue 3amay mo teme "3aKkoH HPE3CHTALIA K
Apxumena. YcioBus riiaBaHus tea" YPOKY
" e
Pemenue 3anay no teme "Jlencrteue IIpe3eHTALHS K
74 JKUJIKOCTH U Ta3a Ha TOTPY>KEHHOE B HUX YPOKY
Teno"
VYpok-npoext "KoHcTpynpoBanue IIPE3CHTALHS K
75 apeoMeTpa WM JIOJKU U OTpe/IeTICHUE YPOKY
rpy30H0abEMHOCTH"
[ToaroroBka Kk KOHTPOJILHON paboTe 1Mo IIpe3eHTAIS K
" =4
76 teme "JlaBieHue TBEpbIX TEN, )KUAKOCTEH YPOKY
" Ta3oB"
77 KonTtponbHas padora no Teme "JlaBnenue TIpE3CHTALMA K
TBEPJBIX TeN, )KUIKOCTEN U ra3oB" YPOKY
MIPE3CHTAIHS K
78 Mexannyeckasi pabota YPOKY
79 MouHocTh Mpe3eHTalus K




YPOKY

Pemrenne 3a1a4 Ha OIIpCACIICHUC pa6OTBI n

IMpe3CHTalUA K

80
MOIIHOCTH YPOKy
IIpe3eHTalMs K
81 Pabora cuibl TSDKECTH M CUIIBI TPEHUS YPOKy
- Ypok-uccnenosanue "PacuéT MOITHOCTH, TIpE3CHTALMA K
pa3BUBaeMOH NpH NMoabEMeE 1o jecTHule" YPOKY
IIpe3eHTalus K
83 ITpocTbie MEXaHU3MBI YPOKY
IIpe3eHTalus K
84 MowmeHnT cuisl. [IpaBuino MOMEHTOB YPOKY
JlaGopatopHas pabota "M3yueHue npaBuia IPE3CHTALHS K
85 pblyara AJis NOJABUKHOTO U HEMOJBHIKHOTO YPOKY
6s10k0B"
IIpe3eHTalMs K
n "
86 30J10TO€ MPaBUIIO" MEXAHUKH YPOKY
Pemenwne 3amaq no reme "3onoroe IIPE3CHTALHS K
87 npaBuio Mexanuku'" / Beepoccuiickas YPOKY
poBepoyHas paborta
Pemienue 3amau mo teme "Pabota cuiisl Tpe3eHTaLMS K
88 TSOKECTH U cuitbl TpeHus" / Beepoccuiickast YPOKY
poBepoyHas paborta
89 VYpoxk-nipoekT "[IpoexkTupoBanue MpEe3EHTALMS K




IIOJINCIIACTOB C 3aJJaHHBIMU ITapaMeTpaMu”

YPOKY

Ypok-koudepennus "IIpocteie

MpE3EHTALMS K

90 MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX YPOKY
opranuszmax"

01 Koaddunment noneznoro neicTBust MPE3CHTAINA K
MPOCTHIX MEXAHU3MOB YPOKY

"

JlabopaTtopHast pabora "Ornpeznenenue NIPe3eHTAIHS K

92 KIIJI mnogBu>XKHOTO M HETIOABM>KHOTO YPOKY
0s10Kk0B"

93 Mexanunueckas sHeprus. Kuneruueckas u HPE3CHTALMA K
NOTEHIMAIbHAs SHEPTUs YPOKY
3aKOH COXpaHEHMsI MEXaHUUECKOMN IIPE3CHTalMA K

o4 YPOKY
SHEPIUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE

95 orpesiesieHHe H3MEHEHUS KHHETHYECKOH 1 HIPE3CHTAMA K
MIOTEHIUAILHON SHEPTUH TIPH CKATHIBAHUH YPOKy
TeNa M0 HAKJIOHHOW MJIOCKOCTH"

96 [TonroroBka K KOHTPOJIBHOH padoTe 1o HPC3CHTAINA K
teme "PaboTa 1 MomHOCTE. DHeprus” YPOKY

97 KonrposnbsHast pabota o Teme "Pabora u HPE3CHTALNA K
MOIIIHOCTb. DHeprus" YPOKY

08 Pabora ¢ TekcTamu 1o Teme IPE3CHTalNA K

"Mexa"Hndeckoe aBrKeHne"

YPOKY




Pabora ¢ Texkctamu no teme "CtpoeHue

MpE3EHTALMS K

99 1
BelecTna” YPOKY
Pab6oTa ¢ Tekcramu o teMe "CHIIBI B Mpe3eHTalus K
100 | 1 ypoKy
IpupoIe
Pabota ¢ Texcramu o teme "JlaBnenue IPE3CHTalHs K
101 < 8 .\ 1 ypoKy
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B
102 PaboTa ¢ TekcTamu 1o Teme "DHeprusi. 1 Ipe3eHTanusd K
[IpocTeie MexaHU3MBbI" YPOKY
OBIIEE KOJIMYECTBO YACOB I10 102 73

[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
uudgpoBbie
Ne T o . Jlata oOpa3oBaTe/ibHbIE
€Ma ypoka OHTPOJILHBIE aKTHYeCKHe
n/n yp Bcero P P H3y4YeHUS pecypcenl
padoThI padoTsbI
IIpe3eHTalMs K
YPOKY
OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO- IIpe3CHTALIS K
1 KHUHETUYECKON TEOPUU U UX OIBITHBIE 1 YPOKY
MOJTBEPKICHUS
IIpe3eHTalMs K
2 Macca u pazmep aToOMOB U MOJIEKYJI 1 YPOKY
Mojenu TBEpAOrO, JKUAKOTO U TIpE3CHTAIINA K
3 . 1 YPOKY
ra3000pa3HOro COCTOSTHUM BEIIECTBA
VYpok-kondpepenuus "Kpucraniyeckue u IIPE3CHTALHS K
4 amopdusle Tena. I'paden. [Tonyuenue 1 YPOKY
MCKYCCTBEHHBIX aJIMa30B"
CmauuBaHue ¥ KanWUISIPHOCTD. IIpe3eHTalMs K
> ! ypoKy
IToBepXHOCTHOE HATSKEHUE
Mpe3eHTalus K
6 TemioBoe paclIupeHne U CKaTue 1 YPOKY
Mpe3eHTalus K
7 Tennosoe neukenne. Temmeparypa 1

YPOKY




MpE3EHTALMS K

KOJINMYCCTBA TCIJIOTHI, ITOJITYYCHHOI'O BO)IOfI

8 TemnepaTypHble HIKaIbI YPOKY
9 BHyTpeHnHsis sHEprus U criocoObl eé TIpesCHTalIA K
WU3MEHEHUs YPOKy
IIpe3eHTalMs K
10 Bunae! renionepenaun YPOKY
n
VYpok-koHdepenuus "HcnonapzoBanue IPe3CHTAIHUS K
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B YPOKY
HEeJAX HeprocoepekeHus"
KonuuecTBo Temnorel. ¥YaenpHas TIpesCHTalIA K
TEIJIOEMKOCTh
Ypok-uccnenosanue "[IpoBepka runoresb
13 JIMHEHHOW 3aBUCHUMOCTH JJIMHEBI CTOJIOMKA TIpE3CHTALIMA K
KUJKOCTU B TEPMOMETPUUYECKON TpyOKe OT YPOKy
TeMneparypol"
YpaBHeHUe TeIIoBoro H6angaHca. IIpe3eHTAIIS K
14 Tenmoobmen u TenIoBoe paBHOBECHE. 3aKOH YPOKY
Herorona—Puxmana
n
JlaGopatopHas pabota "HccnenoBanue Ipe3eHTaLHs K
15 SBIICHUS TETNIOOOMEHA MPU CMETTNBAHUN YPOKY
XOJIOTHOW U TOpstaeil BOAbI"
Pemenne 3amau no treme "TemrooOMeH u MpE3EHTALMS K
16 " YPOKY
TEIUIOBOE PAaBHOBECHE
JlaGopaTtopHast pabora "Onpenenenue
17 MIPE3EHTALMS K




IIPH TEIUI00OMEHE C HarpeThIM
METAJINYECKUM HHJIHHAPOM"

YPOKY

IInaBneHue u oTBEpIEBAHUE

MpE3EHTALMS K

18 KPUCTAJIJIMYECKUX BEIIECTB. Y I€IbHAsA YPOKY
TEIJIOTA IJIABJICHUS

19 Penrenue 3amau mo teme "I1naBienue u HPC3CHTAINA K
OTBEP/JEBAHUE KPUCTATUINYECKUX TET" YPOKY

20 JlaGopaTtopHast pabora "Onpeznenenne TIpe3CHTALHA K
yEIbHON TEIJIOTHI TUTaBJICHHS Jibjia" YPOKY
Vpok-uccnenopanue "CpaBHEHUE IPOLIECCOB

)1 TJIaBJICHUS KPUCTAJUIMYECKUX TE U TIpe3CHTAIIA K
pa3MATYCHHS MIPU HArPeBaHUH aMOP(HBIX YPoKy
Ten"

” [TapooOpa3oBaHue U KOHICHCAIIHS. MpEe3eHTAlN K
Hcnapenue YPOKY
Kunienne. Y nenbHas temiora

7 napooOpa3oBaHus. 3aBUCUMOCTh MpEe3eHTALN K
TEMIEPATYpPbl KUTIEHUS OT aTMOC(HEepHOTro YPOKY
JIaBJICHUS
Pemenue 3amau o teme "IlapoobpazoBanue TIpe3CHTAIIA K

24 " YPOKY
U KUTICHUE
VYpok-uccnenoanue "O0bsicHeHNE TIPE3CHTALHS K

25 3aBUCUMOCTH TEMIIEPATyphbl KUTIEHUS OT YPOKY
IaBiIeHUS"

26 HaceimenHslif 1 HeHACHIIIEHHBI Tap. MPE3EeHTALMS K




BiasxxHoCTh BO311yXa

YPOKY

BnaxxHocTs Bo3ayxa u e€ u3MepeHue.

MpE3EHTALMS K

n
27 JlaGopaTtopHas pabota "Onpezaenenue 0.5 YPOKY
OTHOCHUTEJILHOM BIAXXKHOCTU BO3ayXxa"
Mpe3eHTaIus K
n n
28 Pemenue 3ana4 no reme "BiaxxHOCTb YPOKY
Pemenue 3ana4 u aHanu3 cCUTyauun, IIPE3CHTALHS K
29 CBSI3aHHBIX C SBJICHUSMU UCIIAPEHUS U YPOKY
KOHJICHCALlUU
OHeprus TOIMBa. Y AeiabHas TEIoTa TIpesCHTalIA K
30 YPOKY
CropaHus
Ipe3eHTalus K
31 [IpuHMIBl pabOTHI TETIIOBBIX IBUraTeNIeH YPOKY
[TapoBast TypOuHa. /Buraresns BHyTpeHHET 0 TIpe3CHTALMA K
CrOpaHHus
Mpe3eHTalus K
33 KII/] TermoBoro aBuraTess YPOKY
Pemenne 3amaud no teme "KII/] TermoBoro Mpe3eHTalus K
34 " YPOKY
JBUTATENs
35 VYpok-koHpepenuus "TennoBsie IBUTATENN [IpE3CHTALMS K
U 3alllMTa OKpY>Karolen cpeas” YPOKY
36 TennoBsle MOTEPH B TEIUIOCETAX MIPE3EHTALMS K




YPOKY

3aKOH COXpaHEeHMsI U IPEBPAICHHS SHEPTUU

IMpe3CHTalUA K

37
B MEXaHWYECKHUX U TEIUIOBBIX MPOIeccax YPOKY
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe IIPE3CHTALIS K
"

38 TenmnoBrle gBiienus. 3ameHeHnue YPOKy
arperaTHbIX COCTOSIHMH BeriecTa'

KonrponbsHas pabota no treme "TemioBble IIPE3CHTALHS K

39 ABJIeHUs. VI3MeHeHne arperaTHbIX YpoKy
COCTOSIHMH BeriecTBa"

MPE3CHTAIHS K

40 OnekTpusanus Tei. [[Ba poaa 3apsioB YPOKY

"
Ypok-uccnenosanue "Hcenenosanue IIpe3eHTALHS K

41 CII0COOOB pa3JINYHBIX BEIIECTB YPOKY
Ha’3JIeKTPU30BBIBATHCA"

42 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH TPE3CHTAINA K
Kynona YPOKY
OnekTpuueckoe nose. HanpsxéHHOCTh TIPE3CHTAIHS K

43 anekTpudeckoro noid. [lpuHuun YPOKY
CYNEPIIO3UIUH JIEKTPUUECKUX MONei’

" HocHuTenu 3eKTpUuecKuX 3apsiyioB. TIpe3CHTAIIA K
DnemeHTapHbId 3apsa. CTpoeHne atoma Ypoky

MpEe3EeHTALMS K

45 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia YPOKY

46 [TpoBOIHUKH, TUATIEKTPUKHU U MPE3CHTANNS K




MOJIYIIPOBOTHUKH

YPOKY

Ypok-koHpepeHIus "IIeKTpU3anms B

IMpe3CHTalUA K

47 .
IIOBCEIHEBHOM KU3HU" YPOKY
48 Pemenne 3a7au 1o TeMe "3aKOH COXpaHEHHUs TIpe3CHTAINA K
AIEKTPUUECKOro 3apsiaa YPoKy
OnexTpuueckui Tok. MlcrouHuku TIpesCHTalIA K
AIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "MccnenoBanue IIpe3CHTALIS K
50 JEHCTBUS 3JIEKTPUUECKOro MOJIs Ha YpoKy
MIPOBOJIHUKH U TUDJIEKTPUKH"
Mpe3eHTaIHs K
51 ONEKTPUYECKUH TOK B METaJIaxX YPOKyY
MIPE3CHTAIHS K
52 DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U Ta3ax YPOKY
Ipe3eHTaIMs K
53 DJeKTpuyecKas 1elb YPOKyY
Mpe3eHTAIHS K
54 Cuna Toka. AMnepmMerp YPOKY
Mpe3eHTaIHs K
55 DIIEKTpHYECKOe HampshkeHue. BonsTmeTp YPOKyY
JlaGopatopHas pabota "C6opka u
56 PaTOpHAL P IIpe3eHTalMs K

HUCIIBITAHUE DJI eKTqueCKOﬁ J8(S1004




HOCTOSIHHOT'O TOKA"

YPOKY

3aBHCHUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

IMpe3CHTalUA K

57
3akon Oma 1S yyacTka Lenu YPOKY
JlabGopatopHast pabdora "HccnenoBanue

58 3aBHCHMOCTH CHJIBI TOKA, IPOTEKAIOIIETO HPC3CHTAINA K
yepes PE3UCTOp, OT HAPSKEHUS Ha YPOKY
pes3ucTope M CONpPOTUBIIEHUs pe3ucTopa”
DJIEKTPUYECKOE CONPOTUBIIEHHE. Y IEITBHOE HPE3CHTANA K

59 YPOKY
COIIPOTHUBIICHUE

60 JlaboparopHnas padota "Onpenenenue [PCE3CHTALMA K
YZEIBHOTO CONPOTUBIICHUS IPOBOJHUKA" YPOKY

61 Pemienue 3aau o teme "DIEKTPUIECKOES HPC3CHTALMA K
COIIPOTHUBIICHHUE. Y I€TBHOE CONPOTUBIICHHE" YPOKY

MIPE3CHTAIHS K
n n

62 Pemenue 3amau mo reme "3akon Oma YPOKY

63 [TocnenoBarenbHOE U apajenbHOE Ipe3eHTaIMs K
COCIMHEHMS IIPOBOJHUKOB YPOKY
JlabopaTtopHast pabota "I[IpoBepka npaBuia

64 CIIOKCHHMSI HAIIPSDKEHUN TIPH IIPE3CHTAINA K
MOCJIEI0BATEIBHOM COCINHEHUH IBYX YPOKY
pe3uctopos”
Penrenue 3amad mo teme Npe3eHTAIHA K

65 "[TocnemoBarenbHOE M TApaIEIbHOE

COCTMHEHUS TTPOBOTHUKOB"

YPOKY




JlabopaTtopHast pabota "I[IpoBepka npasuia

MIpe3CHTalUA K

66 JUIs CHJIBI TOKA ITPU HapajyieIbHOM YPOKY
COEJIMHEHUH PE3UCTOPOB"
67 Pemenue 3anau Ha npumeHeHue 3akoHa Oma TIPE3CHTALMA K
JUISl pa3JIM4YHOTO COEIUHEHMSI IPOBOJHUKOB YPOKY
O/1C u BHyTpEHHEE CONPOTUBIICHHE IIPe3eHTALHS K
68 HCTOYHHKA TOKa. 3akoH OMa I HOJIHOH YPOKY
enu
n
Pemenue 3anau no teme "3J1C, BHyTpeHHEee IIpe3eHTALHS K
69 COIIPOTHUBIICHUE UCTOYHMKA TOKA. 3aKoH OMa YPOKY
U1 TTOJIHOU 1enu"
JlaGopatopHas pabota "Onpenenenue SJC IIpe3eHTaLHS K
70 Y BHYTPEHHETO CONPOTUBIIEHUS HICTOUHUKA YPOKY
ToKa"
Mpe3eHTalus K
71 [IpaBuna Kupxroga YPOKY
7 JlaGopatopHas pabota "IIpoBepka npaBui IIpEe3EeHTalM K
Kupxroga" YPOKY
VYpok-uccnenosanue "M3ydyeHne BoJIbT- IIpe3eHTAIS K
73 aAMITEPHBIX XapAKTEPUCTUK HETMHEHHBIX YPOKY
3J1€MEHTOB"
74 Pabora snexkrpuueckoro Toka. MouHoCTh TIPESCHTALMA K
AIEKTPUYECKOTO TOKA YPOKY
75 JlabopaTtopHast pabora "Onpenenenne TIpCe3CHTAIIA K

paboThl U MOILITHOCTH AJIEKTPUUECKOIO TOKA"

YPOKY




3akon [[xoyns-Jlenna. [Totpeburenu

MpE3EHTALMS K

76

MIEKTPUUECKOro Toka. KopoTkoe 3aMbIkaHne YPOKY
n
Ypok-koudpepenmus "OO0bsicCHEHUE U [IPE3CHTALHS K

77 IMIPUHIUI ACUCTBUS JOMAIIHUX YPOKY
AIIEKTPOHATPEBATEIHHBIX IPUOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

73 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena TIpesCHTALH K
U UX B3aumoaeucTBus. I1ocTOSHHBIN YPOKY
ANEKTPUIECKUIN TOK"

KonTponbhas pabota no Teme

79 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena TIpe3CHTALHA K
U UX B3auMonencTsus. I10CTOSHHBIH YPOKY
ANEKTPUIECKUH TOK"

20 [locTostHHBIE MATHUTHI. MarHUTHOE TOJIE TIpe3CHTaLIA K
3eMIIM U €T0 3HAYEHUE /IS )KU3HU Ha 3eMJie YPOKY
VYpok-uccnenosanue "M3yuenue

81 MarHUTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB TIpe3CHTAIINA K
IpU UX O0BbETMHEHUH U pa3e/ICHUU. YPOKY
Busyanu3zanus mosst HOCTOSHHBIX MAarHUTOB"

OneIT OpcTena. MarHutHoe nose TPE3CHTAIINA K

82 YPOKy
AJIEKTPUIECKOTO TOKA
OnbiT AMnepa. MarHutHoe noJie KaTyliky ¢ TIPE3CHTAIIHS K

83 TOKOM. [IpuMeHeHune 31eKTpOMaruuToB B

p p YPOKY
TEXHUKE
24 Cwita Amriepa u onpeniesieHue eé TIpCe3CHTAIIA K

HallpaBJICHUS

YPOKY




Pemenue 3amgau no reme "Cuiia Ammnepa u

MpE3EHTALMS K

85 .
onpezelneHue eé HarpapaeHus" YPOKY
OJEeKTpOIBUTATENb TOCTOSIHHOTO TOKA. IpeseHTanms K

86 Hcnonb3oBanue a51eKTpoABUraTesIeld B YPOKY
TEXHUYECKHUX YCTPOUCTBAX U Ha TPAHCIIOPTE

IIpe3eHTalMsl K
87 Bceepoccuiickas npoBepoyHast paborta YPOKY
MIPE3CHTAIHS K

88 Bcepoccuiickas npoBepouHas pabota YPOKY

%0 JlaboparopHas paboTa "U3yueHue neicTBHsL TIpe3CHTAINA K
MarHUTHOT'O MOJIs Ha MPOBOJHUK C TOKOM" Ypoky

90 VYpoxk-koHdepenuus "[Ipakruyeckoe IIpEe3CHTaLM K
IPUMEHEHHE IIEKTPOIBUTATENEN" YPOKy

01 JlaGoparopHas pa6ota "KoHCTpynpoBanue 1 TIpe3CHTALIA K
u3ydeHue paboThl 3IeKTpoABUraTes" YPOKY

90 JlaGopatopHas pabota "U3mepenue KI1/] IIpEe3CHTaLM K
3JIEKTPOABUraTeIbHON YCTaHOBKU" Ypoky

. OnpiTel @apajes. 3aKOH 3JIeKTPOMAarHUTHOM HPC3CHTAMA K
naaykuu. [Ipasuio Jlenna YPOKy
VYpok-uccnenosanue "HccnegoBanue IIPe3CHTALIUS K

94 U3MEHEHUI 3HAUeHUS U HalpaBJICHUs YPOKY
MHAYKIIMOHHOTO TOKa"

95 Pemenne 3amay mo reme "3axkoH Mpe3eHTalus K




JJIEKTPOMArHUTHOW MHAYKIMH. [IpaBuiio YPOKY
Jlenma"

06 AnexrporeHepaTop. Croco6bI OTydeHHS | TIpesCHTALHA K
AJIEKTPOIHEPIUU YPOKY
Ypok-koHpepeHIus "DIEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU. TIpesCHTalIA K

o7 ! YPOKy
[TpoGaemsbl 3xooruu. TormIMBHEIE
AJIEMEHTHI U AJIeKTpoMoOmIn"

KonTtponbHast pabora "DneKTpoMarHUTHEIE TIpe3CHTALHA K

98 " 1 YPOKY
SBIICHUS
Pabora ¢ rekcramu o Teme "TerioBbie TIpe3CHTAIIA K

99 | 1 YPOKY
SBIICHUS
Pabora ¢ Tekcramu o Teme IPE3CHTALS K
n

100 DneKTpuYecKue 3apsaapl. 3apsHKEHHBIE Tela 1 YPOKY
U UX B3aumojencraue"

Pa6ota ¢ Texctamu 110 Teme "TlocTosSHHBIIT TIpe3CHTAIINA K

101 N 1 YPOKY
AIIEKTPUYECKUH TOK

102 Pabota ¢ Tekcramu no teme "MarHuTHbIE | TIpe3CHTaLNA K
ABJICHUS U 3JIEKTPOMAarHUTHAsI UHIYKIHS'" YPOKY

OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
uudgposbie
Ne Jlata oOpa3oBaTe/ibHbIE
) Tema ypokxa Kontpoabnblie | IlpakTHueckue
n/n Bcero P P H3y4YeHUS pecypcenl
padoThbI padoThI
Mpe3eHTaIMs K
YPOKY
Mexannueckoe nBuxenue. MarepuanbHas TIpe3eHTaIHs K
1 Toyka. CriocoObl OnMCcaHus 1 YPOKY
MEXAHUYECKOTO IBHKEHUS
) Cucrema orcuera. OTHOCHTEIIFHOCTE 1 TIpe3CHTAINA K
MEXaHUYECKOTO IBHKCHHUS YPOKY
3 BekropHbie BETUYUHBI, ONIEpaIiu C | TIpE3CHTALIMA K
BEKTOpPAMHU, ITPOCKIINN BEKTOPOB ypoKy
4 Panunyc-BekTop MaTepuaibHON TOUYKH, ! MpEe3eHTALNS K
NepeMeNIeHNe Ha MIOCKOCTH YPOKY
MPE3CHTAIHS K
5 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHNE 1 YPOKY
6 Pemenue 3amgau no reme "PaBHOMepHOE 1 Mpe3eHTalus K
NpsIMOJIMHEHOE IBUKEeHHE" YPOKY
HepaBHomepHOe npsiMouHeHOE IIpe3eHTaLHs K
7 nBikeHne. CpeqHsst 1 MTHOBEHHas 1

CKOPOCTb TeJla P HEPAaBHOMEPHOM

YPOKY




JIBIDKCHUN

JlaGopaTtopHast pabora "Ornpeznenenue
CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa

MpE3EHTALMS K

CKOPOCTH, MPOMAECHHOTO ITYyTH U

8
WJIU IBUPKEHUS IIapUKa MO HAKJIOHHOM YPOKy
IJIOCKOCTH"

9 PaBHOyCKOpEHHOE NTPAMOJIMHEITHOE TIpesCHTALH K
JIBUOKEHUE. Y CKOpEHUE YPOKY
CKopocTh paBHOYCKOPEHHOTO Ipe3eHTaLHs K

10 NpsIMOJIMHEHHOTO ABMXKeHud. ['paduk YPOKY
CKOPOCTH

n
Pemenue 3anau no teme "CkopocTthb Ipe3eHTaLHS K

11 PaBHOYCKOPEHHOT'O IIPSIMOJIMHEWHOIO YPOKY
nBmxeHus"”

12 [lepemerienue npu paBHOYCKOPEHHOM TIPE3CHTAIMA K
MPSIMOJTMHEHHOM JIBH)KCHUN Ypoxy
JIabopatopHas padota "Onpenenenue TIPE3CHTAIHS K

13 YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM YpOKy
JBUKEHHUH 110 HAKJIOHHOW MI0CKOCTH"

n
Pemenue 3anau no teme "llepemenienue IIPE3CHTALIUS K

14 IIPU PaBHOYCKOPEHHOM MPSMOIIMHEHHOM YPOKyY

IBHKeHUN"
JlabopaTtopnast paborta "HcciaenoBanue
3aBHCHMOCTH ITYyTH OT BPEMEHU TIPH Mpe3eHTAIHs K

15 ypOKy
PaBHOYCKOPEHHOM JIBH)KEHHH 0e3
HavaJIbHOM ckopoctn"

['padmueckas MHTEpIIpeTaLlUsl YCKOPEHUS
16 pad prip yerop ’ Ipe3eHTaIus K




IIEpEMEILCHUS I IPSMOIMHENHOTO
JBHKECHUS

YPOKY

Pemenue 3amau o teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,

IMpe3CHTalUA K

17 .
MPOUICHHOTO MTyTH U TIEPEMEIICHUS JIS YPOKy
NPSAMOJIMHEHHOTO JBH)KEHUS"
18 Yckopenue cBo6OJHOTO MaeHns. ONbITHI TIpe3CHTAINA K
lanunes YPOKY
19 Pemenne 3amau o reme "Yckopenue TIpe3CHTALHA K
c¢BOOOHOTO MageHus" YPOKY
JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K TIpe3CHTAIIA K
20 YPOKY
TOPU3OHTY
21 Pemenue 3amau mo reme "JIBukenue Tena, TIpe3CHTAIINA K
OPOIMIEHHOTO TI0J] YTTIOM K TOPH30HTY" YPOKY
JlaboparopHnas pabota "Hccrnenoanue IPE3CHTALHS K
22 JBUKEHHS Tela, OPOIIIEHHOTO TIOJT YIJIOM K YPOKY
TOpU30HTY"
Pemenune 3anau no reme "J{BukeHue moj IIPE3CHTALIUS K
23 NENCTBHEM YCKOPEHHUS CBOOOIHOTO YPOKY
nagenus”
MIpe3eHTAIHs K
24 JIBr>KEeHHE 110 OKPYKHOCTH YPOKY
)5 JluHeitHast U yrioBas CKOPOCTh, IEPUOJ U Mpe3eHTaIHs K

qacToTa

YPOKY




CKOpOCTb U YyCKOPEHUE IIPH IBUKEHUU 110

MpE3EHTALMS K

26
OKPY/KHOCTH YPOKY
Pemenwne 3agau o teme "JIBM>KEHHE IO TIpe3CHTAlMA K
27 " YPOKY
OKPYKHOCTHU
n
Ypok-koH(pepennus "Pacnio3naBanue u TpeseHTanus K
28 npUOIMKEHHOE ONMCAHUE Pa3IMYHbIX YPOKy
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1O Ipe3eHTALHS K
n
29 TeMe "MexaHM4eCcKOe JIBH)KCHHE U YPOKY
crocoObl ero onucaxHus"
Konrtponbnas pabora 1o Teme npeseHTanms K
"
30 Mexanndueckoe IBUKEHUE U CIIOCOOBI €0 YPOKY
onucanus"
Mpe3eHTaIHs K
31 Ilepssriit 3akoH HproTona. Bextop cuiibl YPOKY
Bropoii 3akon HeroToHa. TIpe3CHTALIA K
32 i YPOKY
PaBHOelicTBYIOIIASA cHIla
Tperuii 3akon Herorona. Cynepno3unus Mpe3eHTaIHs K
33 OK
CHUJl YPOKY
Mpe3eHTAIHS K
34 Cuina ocTH. 3akoH ['yka
yupyr YK YPOKY
35 Penrenue 3amad mo teme "Cuia Mpe3eHTalus K

YIPYTrocTH"

YPOKY




JlabGopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH,

MMpe3CHTalUA K

36 .
BO3HHKAIOIIEH B IPYXKHUHE, OT CTEEHU YPOKy
nedopMaluu npyKUHbI"
MIPE3eHTAIHS K
37 Cuna tpenus. Koapdumuent tpenns YPOKy
JlaGopaTtopHas padota "OnpezaeneHue HPE3CHTALIIA K
38 " YPOKY
K03(ppHLIMEHTa TPEHUS CKOJIbKEHHUS
"
JIaGopatopHas pabota "HccnenoBanue Ipe3eHTaLHS K
39 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbXKEHUSI OT YPOKy
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"
40 JIBM>KEHUE Tell 0 OKPY>KHOCTHU O] TIPE3CHTALMA K
NIeCTBUEM HECKOJIbKHUX CHIT YPOKy
Mpe3eHTaIMs K
41 3akoH bepnymiu u noxbEMHas cuiia Kpblia YPOKyY
Ypok-koHdpepenuus "CoBpeMeHHbIE
JeTaTeabHbIE alnaparkl, Cya Ha IIPE3eHTAIS K
42 MIOABOJIHBIX KPBUIbSAX, AHTUKPBLIO HA YPOKY
CKOPOCTHBIX aBTOMOOWIISIX. J[BIoKeHHE
1oe3/1a Ha MarHUTHOM MOyIIKe"
Cuna TSKeCTH M 3aKOH BCEMUPHOTO TIPESCHTALMA K
43 YPOKY
TATOTCHHS
44 JIBI>KEHUE TeJ BOKPYT TPAaBUTAIIMOHHOTO TIPESCHTALMA K

ueHTpa. [lepBas kocMuyeckasi CKOpOCTb

YPOKY




MpE3EHTALMS K

45 HesecomocTs u nieperpysku YpOKy
46 PaBHOBecHe MaTepuaaIbHOU TOUKH. TIpesCHTALNA K
AGcomoTHO TBEPOE TEJIO YPOKY
MPE3CHTALHS K
47 MowmeHT cuisl. [IpaBuino MOMEHTOB YPOKY
43 Vpok-uccnenosanue "Onpeznenenue TIpesCHTALMA K
LEHTpAa TSHKECTH Pa3JIMYHbIX TEN" Ypoky
Hmnynsce Tena. MIsMeHenne uMIryinca. TIpe3eHTaIHs K
49 HNmnynbe cumel. YOpyroe u Heynpyroe YPOKY
B3aWMO/ICHCTBUE
3aKOHBI U3MEHEHHUS U COXPAHEHUS MpEe3eHTALNS K
>0 YPOKy
MMITyJIbCa
MPE3CHTAIHS K
51 PeaktuBHOE NBHXKEHUE YPOKY
n
Pemenue 3anay no reme "3akoH IPE3CHTALHS K
52 COXpaHEHHUs UMITyjbca. PeakTuBHOE YPOKY
nBIKeHne"
MpEe3eHTALMS K
53 Mexannueckas paboTa U MOIIIHOCTb
p 1 YPOKY
PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U TIpe3CHTALINA K
>4 YPOKy
CHJIBI TPEHUS
55 JlabopaTtopHast pabora "Onpenenenue MIPE3CHTAIHS K




pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTH"

YPOKY

MpE3EHTALMS K

56 CBs3b 3HEPTUH U pabOTHI YPOKY
JlaGopaTtopHas pabota "Onpezaenenue
57 paboThI CHIIBI YIIPYTOCTH IIPU MOIBEME HPE3CHTALINA K
Ipy3a C UCIONb30BAHUEM HEMOBHKHOTO U YPOKY
[MOJABUKHOTO OJIOKOB"
MPE3CHTAIHS K
58 [ToTeHimanbHas SHEPTUst YPOKyY
Kunerndaeckas sneprus. Teopema o HPE3CHTALNA K
59 . YpOKy
KHHETUICCKOU dHEPTUU
3aKOH U3MCHEHUS U COXPAHCHUS Mpe3eHTaIHs K
MEXaHUYECKOH dHEepTuu
n
Pemenue 3ama4d mo teme "3aKOHBI IPE3CHTALHS K
61 W3MEHEHUS U COXPAHEHUST MEXaHUICCKOM YPOKY
sHeprun"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Tpe3eHTaLus K
62 TeMe "B3aumopelictBue Ten. 3aKOHBI YPOKY
coxpaHeHus"
KonTpomnpHas pabota mo Teme IIPe3CHTALIUS K
"BzanmonencTBue Te1. 3aKOHBI
63 3aUMOJICHCTBHE TeIl. 3aKO YPOKY
coxpaHeHus"
64 Konebarensuoe amxenne. OCHOBHBIE MpEe3EHTALMS K




XapaKTEPUCTHKH KOJIeOaHMIt: Tepuo,
4acToTa, aMIUIMTY 1A

YPOKY

MareMaTH4ecKuil U NPy KUHHBINA
MmasiTHUKHU. JlabopaTopHas pabora

IMpe3CHTalUA K

65 0.5
"HlcenenoBanye 3aBUCMMOCTH TIEPHO/IA YPOKY
KoJieOaHu# Tpy3a Ha HUTH OT JUTMHBI HUTH"
JIaboparopnas pabora "Hccnenosanue Ipe3eHTALHS K
66 3aBUCHUMOCTH TIEpHOJia KoJIeOaHmit 1 YpOKy
IPYXKMHHOI'O MasiTHUKA OT Macchl rpysa”
MIPE3CHTAIHS K
67 ['apMoHunyeckue konedaHus YPOKY
Jla6opatopHas paborta "U3mepenue TIPE3CHTALMS K
68 " 1 YPOKY
YCKOPEHHSI CBOOOTHOTO MaCHUs
3aryxatomue kojnebanus. BeiHyX/1eHHbIE TIpE3CHTALMA K
69 YPOKY
KosiebaHus. Pe3onanc
[IpeBpallieHne SHEPIUM HpU TIpE3CHTALMS K
70 yPOKy
Ko1e0aTeIbHOM ABUKEHUH
Ypok-uccnenosanue "[Iposepka
71 HE3aBUCUMOCTHU NepuoJia KojaeOaHHii . Mpe3eHTaIHs K
rpy3a, IOIBEIEHHOTO K JIEHTE, OT MACCHI YPOKY
rpysa"
MexaHu4eckue BOJIHBI: MPOJOIbHbIE U MIpe3eHTAIHS K
2 YpOKy
HoTnepeyHbIe
CBolicTBa MeXaHHYECKUX BOJIH. JlTmHA
73 MIPE3EHTALMS K

BOJIHBI U CKOPOCTh €€ pacpOoCTpaHeHUs




YPOKY

Ypok-uccinenosanue "HabmroneHue

MpE3EHTALMS K

74 uHTepdepeHn u Judpakiiui BOJIH HA YPOKY
MOBEPXHOCTH BOJBI"

VYpoxk-koHpepeHuus "MexaHnueckue IIPe3eHTALHS K

75 BOJIHBI B TBEpAOM Teie. CelicMudecKue YPOKY
BOJIHBI"
3Byk. PacnpocTpaHenue u OTpaKeHHe HPC3CHTAINA K
3ByKa YPOKY

MIPE3CHTALMS K
n n

77 Pewenue 3anau no teme "3ByK YPOKY
Ypok-uccnenoBanue

73 "DKCIIepUMEHTATILHOE OTPEICIICHHE MpEe3eHTALNS K
TPAHUI] YACTOTHI CIBIIIUMBIX 3BYKOBBIX YPOKY
Kosie6anui"

I'pOMKOCTB 3ByKa M BBICOTA TOHA. TIPE3CHTAIMA K

79 ; YPOKy
AKYCTHYECKHI pe30HaHC.

20 VYpok-uccnenoBanue "Habmonenue u MpEe3EHTALMS K
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca" YPOKY
Wndpa3Byk u yiabTpasByk. Kondepenmus IIPE3CHTALHS K
n

81 Hcnonbs3oBaHue ynbTpa3ByKa B YPOKY
COBPEMEHHBIX TEXHOJOTHUAIX"

20 DIIEKTPOMArHuTHOE MOJE U MPE3EeHTALNS K

SJICKTPOMArduTHBIC BOJIHBL

YPOKY




MpE3EHTALMS K

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH YPOKy
Ypok-koudepenmus "[lkana
3JIEKTPOMATHUTHBIX BOJIH. VICIIOJIb30BaHKeE MpeseHTaIHA K

84 ANEKTPOMATHUTHBIX BOJIH U1l COTOBOM YPOKY
cBa3u. Paguonokanus. Kocmuueckas cBssb
"

y Pemenye 3a1a4 Ha onpejieJIeHHe YacTOThI HPE3CHTANA K
¥ JUTMHBI 3JIEKTPOMArHUTHOMN BOIHBI YPoKy
DJIeKTPOMArHUTHAs IPMPOJIA CBETA. TIPE3CHTALMS K

86 OK
CxopocTh cBeTa YPOKY

- BoHOBEIE CBONCTBA CBETA: TIpe3CHTAINA K
uHTEpDEPEHIUS 1 TUPPAKIUs YPOKy

” JlyueBas MojiesIb CBETA M FeOMeTpUuyecKas TIpe3CHTALMA K
onrtuka. ICTOYHUKH cBeTa YPOKY

29 [IpsimonHENHOE pacIpOCTPaHEHHE CBETA. MpEe3EHTALMS K
Barmenus Conuia u JIyHbl YPOKy

Npe3eHTaIHs K

90 3akoH oTpaxeHus ceera. [1nockoe 3epkano YPOKY
[ocTpoenue n300paxkenuii, TIPE3CHTALIA K

91 OK
c()OPMHUPOBAHHEIX 3EPKAIOM YpOKy
I[Ipenomienue cBeTa. 3aKOH IPeIOMICHHUS

92 TPE3EHTAINS K

cBera. IlonHoe OTPAKCHUC CBCTA.




YPOKY

JlabopaTtopHast pabota "HcciaenoBanue
3aBUCUMOCTH yIJIa PEJIOMIICHHUS OT yriia

MpE3EHTALMS K

93
NaJICHUsI CBETOBOIO Jlyya Ha IPaHMILIE YPOKY
«BO3yX-CTEKIIO»"

VYpoxk-uccienopanue "AHanus u HPpC3CHTAINA K

94 " YPOKY
00BSICHEHHE ONTUYECKOI0 MUpaXKa
Ypoxk-koudepennus "HcnonapzoBanne IIPE3CHTALHS K

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS: YPOKY
CBETOBO/Ibl, ONITHKOBOJIOKOHHAs CBS3b"

Ipe3eHTalus K

96 JInH3a, X0 1yden B IUH3E YPOKY

Mpe3eHTalus K

97 ®opmysa TOHKOMN JIMH3BI YPOKY
JIabopatopHas padota "Onpenenenue IIpe3eHTAIS K

98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN YPOKY
CHJIBI COOMpArOIIeH JTUH3HI"

99 [Tony4yenne n300paxkeHUi C MOMOIIBIO TIpe3CHTALMA K
coOuparoniel ¥ paccenBarolel JIMH3 YPOKY
VYpok-koHdpepenuus "[IpuHunn neicTBus IIPE3CHTALHS K

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL, YPOKY
Teneckor, ¢poroanmnapar)"

101 I'na3 kak onrtruyeckas cucrema. MIPE3eHTAIHS K

baus OPYKOCTh U NAJIbHO30PKOCTDH

YPOKY




Pasnoxenue 6enoro cBeTa B CHEKTP.

MIpe3CHTalUA K

102 Oneitel HetoToHna. Cnoxkenue YPOKY
CIEKTpaJIbHBIX 1BETOB. Jlucnepcus ceera
Ypok-npaktukym "HaOnronenue u
00BSICHEHHUE OIBITOB IO Pa3JI0KEHUIO TIpesCHTalIA K
103 YPOKy
6emnoro cera B criekTp. [losnyuenue 6enoro
1IBETa IPU CJIOKEHUU 1IBETOB"
OmnbiTel Pesepdopaa u muranerapHast TIPE3CHTALMA K
MoOJieIb aToMa
105 IToctynatel bopa. Monens atoma bopa. TIpesCHTALMA K
Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM. YPOKY
Ipe3eHTalus K
106 KBanTs1. JInHEHUYaTHIE CIIEKTPHI YPOKY
n
Vpok-npaktukym "HaGmronenne TIpe3eHTaINs K
107 CIUIOIIHBIX U JTMHEWUYATBIX CIIEKTPOB YPOKyY
U3JIy4eHUs U UCITyCKaHus"
PanunoaktuBHOCTH. Anb(da-, 6eTa- u TPE3CHTAIINA K
108 YPOK
ramMma-Hu3JIy4eHHs y
109 Crpoenue atoMHoro siapa. Hyknonnas IIpe3eHTalMs K
MOJIeIb AaTOMHOTO A11pa YPOKY
Mpe3eHTalus K
110 PannoaktuBHbIE NIpeBpaieHus. M3oTonsl
it peBpaill YPOKY
IIpe3eHTalMs K
111 Ilepuon nonypacnana

YPOKY




Ypoxk-koudepenuus "/leiictBue
PaJMOaKTHBHBIX M3JIy4eHH Ha KHBbIC

MMpe3CHTalUA K

112
OpraHu3MbI. 3alUTa OT PaJHOAKTUBHOIO YPOKy
u3nydyeHus"
13 SInepHbIe peakuu. 3aKOHBI COXPAHCHHS TIpE3CHTALMS K
3apsA70BOTO U MacCOBOTO YUCE YPOKY
DHeprus CBA3M aTOMHBIX siziep. CBs3b TIpE3CHTALMA K
114 ypoK
MAacChl U YJHEPTHH y
Pemenue 3anau no teMe "Snephble TIpe3CHTALMA K
115 " YPOKY
peakuuu. JHeprus CBsA3U
116 Peakuuu cuHTe3a U 1eNeHUs Aaep. TIpe3CHTALMA K
Nctounuku sHeprun CosHIla v 3BE311 ypoKy
n
VYpok-koHpepenmus "Anepuas IPE3CHTALHS K
117 SHEPreTHKa. JKOJIOIHYECKHE IPOOIEMBI YPOKY
AJIEpHON SHEPreTUKU"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Ipe3eHTALHS K
n
118 teme "Konebanus u BosiHbI. CBETOBBIE U YPOKY
KBAaHTOBBIC SIBJICHUS"
n
KonTponbnas pabota nmo teme "Konebanus Npe3eHTaLNs K
119 1 BOJIHBI. CBETOBBIE U KBAHTOBBIE
YPOKY
SIBIICHUS"
120 Pemienne pacyeTHbIX 1O TEME MIpe3eHTAIHS K

"MexaHndeckoe ABHKeHue"

YPOKY

121

PeHIeHI/Ie pvaeTHBIX U KQYCCTBCHHBIX
3agad4 mo reMe "Bzaumonencrtsue tea"

MIPE3EHTALMS K




YPOKY

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

MpE3EHTALMS K

n

122 3a/1a4 1o TeMe "3aKOHbI COXPaHECHUS YPOKY
SHEPruM U UMIyJanca'

123 JlaGopartopHble paboTHI 110 TEME TIpesCHTALNA K
"MexaHndeckoe ABrKeHue" YPOKY
JlaGopaTopHbie pabOTHI 110 TEME TIpe3CHTALHA K

124 " N " YPOKY

BzaumogeiicTBue Ten

195 Jla6oparopHsie paboTsl o Teme "TIpocTeie TIpe3CHTAIIA K
MEXaHU3MBI" YPOKY

126 Pemenne pacueTHBIX M KAYeCTBEHHBIX HPE3CHTALIA K
3a1a4 1o teme "TemnoBsie mporecch” ypOKy

127 Pemenue pacyeTHBIX U KaY€CTBEHHBIX TPE3CHTAINA K
3aya4 mo Teme "BraxrocTs" YPOKY
Perenne pacueTHBIX M KaUeCTBEHHBIX IIPE3CHTALIUS K

n

128 3ajad4 mo teme "KIIJ] TemnoBeIx YPOKY
nBuraresuei”

Pemenne pacueTHBIX U KaY€CTBEHHBIX IIPe3CHTALIUS K

129 3a/1a4 110 TeMe ""3aKOHBI IOCTOSTHHOT'O

2 YPOKY
TOKa"

130 Pemenne pacueTHBIX M Ka9eCTBEHHBIX TPE3CHTALINA K
3amay 1o Teme "KIIJI aeKTpoycTaHoBOK" Ypoky

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI MpEe3EHTALMS K




HOCTOSIHHOT'O TOKA"

YPOKY

JlaGopaTopHbie pabOTHI 110 TEME

IMpe3CHTalUA K

132 1
"CBeTtoBbI€e aBiIeHUA" YPOKY
Paborta ¢ Tekcramu 110 TeMe "3aKOHBI Ope3cHTalus K

133 | 1 YPOKY
COXpaHEHUsS B MEXAHUKE

134 Pabora ¢ Tekcramu o teme "Konedauusa u ! Ipe3CHTalus K
BOJIHBI" YPOKY

135 Pabora ¢ Texcramu o reme "CBeTOBBIE 1 Ipe3CHTalu:A K
siBjIeHus" YPOKY
Pabora ¢ Tekcramu o teme "KBanrosas u Ope3CHTalus K

136 " 1 YPOKY
anepHas pusuka

BHIEE KOJIMYECTBO HACOB I1
OB © C1BO €O © 136 24.5

I[TPOTPAMME







INPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

pa3InyaTh SIBJCHUS [0 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONIHMX JAHHOE (PUINICECKOEC SIBIICHUE

1.3

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBJIEHHA B
OKpY’KalOlIeM MHUpE, B TOM 4HClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYyI0, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINUCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHUE SBJICHUS, MCIOB3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(bu3HYECKU CMBICT UCIIOJIb3YEMbIX BEIMYMH, X 0003HAYEHUS U €AUHMIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3NYeCKyl0 BEIWYMHY C JAPYTMMH BeJIMYMHAMM, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCKUX BEIUYHH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCMOJNB3ysl  M3YYEHHBIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

00BACHATH (PU3MUECKUE SBIICHUS, TPOLECCH U CBOMCTBA TeJl, B TOM YHCIE U
B KOHTEKCTE CUTYallMi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKux
miaroB ¢ omnopoi Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,
bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3agayd B | — 2 JAEHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMysbl, CBA3bIBatONMe (U3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3ajaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BETMYMHBI B (OPMYIBI W TPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHBbIC, HEOOXOMUMBIC ISl PEUICHHs 3a7aad, OICHUBATh PEaTHCTUYHOCTH
MOJYYEHHOU (hPU3UYECKON BETMUUHBI

1.8

pacrio3HaBaTh IpOOJEMBbI, KOTOpPbIE MOXHO PEUIMTh IpPH MOMOIIU
(U3NYECKUX METOJI0B, B OIMCAHUU HCCIEIOBAHUS BBIIEIATH IIPOBEPAEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), Pa3IuyaTh U UHTEPIPETUPOBATH MMOITYUEHHBIN
pe3yibTaT, HAaXOAUTh OIMIMOKM B XOJE OIBITA, AENaTh BBIBOABI IO €ro




pe3yapTaTam

1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBJICHUN M (PU3UIECKUX
CBOWCTB Tel: (hOPMYIHPOBATH IMPOBEPSIEMbIC MPEAIOI0KECHUs, COOMPATh
YCTAHOBKY W3 MpPEIOKEHHOT0 000pYyIOBaHMUs, 3alIUCHIBATh XOJ OIBbITa U
(bopMyITUPOBaTH BBIBOIBI

1.10

BBIMIOJIHATh TPSMBIE H3MEPEHHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
UPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUS MPHOOPOB ¢ y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUIN

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOW (pU3MUECKON BEITMYUHBI OT
JpYyroi ¢ MCHOJIb30BAHUEM INPSIMBIX HW3MEPEHHH, Yy4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOIro  HCCJENOBaHUs, coOuparb YCTAaHOBKY U
BBIIOJHATh WM3MEPEHHUs, CIIeAysd IpeNIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
HPEUIOKEHHBIX TaOaull U rpaduKoB, JesaTh BBIBOJBI IO pPe3ylbTaTam
VCCIICJOBAHMUS

1.12

IIPOBOAMTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMYUH, CIENys
IPEUIOKEHHOW HWHCTPYKLUUHU: TPU BBIIOJHEHUM HW3MEpPEHUl cobupaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY U  BBIYMCIIATH 3HAYEHUE HCKOMOH
BEIINYUHBI

1.13

coOiroaaTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
00opyI0BaHEM

1.14

yKa3bIBaTh NPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh IPUHLMIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOMNCTB C MOMOIIBIO WX OINHWCAHUS, UCIONb3ys 3HAHUS O
cBOMcTBaxX (hU3MUECKUX SIBJICHUM M HEOOXoIuMble (hPU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOIUTH  HpuUMepbl  (HaxoauTh  uHGpOpMaLMIO O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUW B IOBCEIHEBHOM
KHU3HU 171 o0ecriedyeHrs Oe30MacHOCTH MpHU OOpallleHHH ¢ MpUoopamMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH cpefie

1.16

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HHGopManuu B cetu HHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHUH W NyTéM CPaBHEHMSI Pa3IMYHBIX MCTOYHHUKOB BBLIEIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBOMHMIN MOXKET OBbITH
HEJOCTOBEPHOMI

1.17

UCTIONIb30BAaTh TIPH BBIMIOJIHCHUM YYEOHBIX 3aaHUN HAYYHOIOMYISIPHYIO
JIUTEPATYpy (HPU3NIECKOTO COAEpKaHMS, CIIPABOYHBIC MAaTEPHAJIbI, PECYPCHI
cetru UHrepHer, Bnasere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHYOPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOINMYHO JeNlaTh KPaTKUe COOOMICHUS O pe3ysibTaTax MPOEKTOB MU
Y4eOHBIX HCCIICOBAHUMN, MPU ATOM T'PAaMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTauuen

1.19

IpYA BBIIOJHEHUHM Y4YeOHBIX TPOEKTOB U HCCICIOBAHUN paCHpeAessTh
00513aHHOCTU B TIpyINIl€é B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/lauaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA JIEMCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHUKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAsi MHEHUE OKPYKAIOIIUX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3invaTtb ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JTAHHOC (I)I/BI/ILICCKOC SIBJICHUC

1.3

pacrno3HaBaTh  IpPOSBIEHUE  U3YYEHHBIX  (PU3MUECKUX  SBICHUH B
OKpYXaroIlleM MHpE, B TOM 4Hciie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONKCHIBATh M3YyUEHHBIE CBOICTBAa Tel U (PU3UYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3NYECKUN CMBICI HCIIOJIBb3YyEMBIX BEJIWYMH, O003HAYEHMS] M E€AUHMIIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nUecKyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKHUE SBICHUS U TPOIECCHI,
WCIOJIb3Ysl  M3YYEHHBIE 3aKOHbBI, IIPU OTOM  JIaBaTh  CJIOBECHYIO
(bOpMyITHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalull NPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00bACHEHHE U3 1 — 2 JTOrMYecKux
IaroB ¢ NMOMOMIBI0 | — 2 W3y4eHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHUH,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMyIbl, CBs3bIBatONME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCJIOoBUs 3aJadyd 3alrCbIBATL KPAaTKOC YCIOBHC, BBIABIISAITL HEAOCTATOK
JMaHHBIX IS peIleHWs 3aJadd, BbIOMpaTh 3aKOHBI H  (HOPMYIIHI,
HEoOXoauMBbIe Uil €€ pelIeHHs, NPOBOAMTH pacuéTbl U CpPaBHUBATH




MMOJIY4YCHHOC 3HAYCHUC (1)I/I3I/I‘-I€CKOI‘/1 BCJIMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3NYECKUX METOJIOB, HWCIOJb3ys OINHCAHHE WCCICIOBAHUS, BBLICIATH
IIPOBEPSIEMOE  TPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  IOPSAAKA
IIPOBEJICHUS MCCIIEA0BaHNUS, AEaTh BbIBObI

1.9

IPOBOJUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SABICHUN WIH (PU3NIECKUX
CBOWCTB Tel: (hOPMYIHPOBATH IMPOBEPSIEMBbIC MPEAIOI0KECHUs, COOMPATh
YCTAHOBKY M3 IPEIUIOKEHHOTO0 OO0OpYHAOBaHUS, OMUCHIBATH XOJ[ ONBITA U
(bopMyITUPOBATH BBIBOIBI

1.10

BBIIIOJHATD IMMPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOI'OBBIX HpI/I60pOB
U JTaTYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHHH C
y4€TOM 33/1aHHOM a0COJIFOTHON MOrPEUIHOCTH

HIPOBOJUTH MCCIEIOBAHNUE 3aBUCUMOCTH OJHOW (pU3MUECKON BEITMUYUHBI OT
IpYyroi ¢  HUCHOJIB30BAaHUMEM  NPSIMBIX  M3MEPEHUM:  IUIAHUMPOBATH
UCCIIEIOBaHKUE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUs, CIEays
IPEUIOKEHHOMY  IUIaHy,  (UKCUPOBAaTh  PE3yJbTaThl  IOJY4EHHOUN
3aBUCUMOCTH B BHJIE€ TaOJIUI] U rpaUKOB, AETaTh BBIBOJABI IO PE3yJIbTaTaM
UCCIIEI0BAHNS

1.12

IIPOBOAMTH KOCBEHHBbIE H3MepeHus (U3NYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHUs, CcOOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  cJleays
MPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHHUE BETMUHHbI

1.13

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
00opyI0BaHEM

1.14

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX ONMCAHHUA, MCIONb3ys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBICHUH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISITH CXEMBI
JNEKTPUYECKUX  LENed ¢  TOCJIENOBAaTEIbHBIM W NIapajuleIbHBIM
COEIMHEHUEM JJIEMEHTOB, pa3jnuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpUMEpHl  (HAXOAUTH  HMH(poOpMAIMIO O  [pPUMEpax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEAHEBHOM
KU3HU 171 o0ecrieueHus: Oe30MacHOCTH MpH OOpalieHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpefe

1.17

OCYILECTBIISATh TMOMCK HH(pOpMAIMU (UIUIECKOTO COJACPKAHUA B CETH
NHTepHeTr, Ha OCHOBE UMEIONIMXCA 3HAHUW MW MNYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBIACISATh HH(POPMALIMIO, KOTOPAs SBIISETCS
MIPOTHUBOPEUUBOMN MIJIH MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCIMOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO




TuTepaTypy (PU3MUECKOro COACpIKAHMS, CIPABOYHBIC MAaTEPHUAIBI, PECypPChI
cetu HHrepHer, BiageTb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBCHHBIC NHCHMEHHBICE M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO
COZICpPKaHHUsS, B TOM YHCJIC MyOJUYHO MPEACTABIIATh PE3yIbTaThl IPOSKTHOM
WM UCCIICIOBATEIBLCKOM JAEATSILHOCTH, [IPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OPU BBINOJHEHUM YUYEOHBIX NPOEKTOB U MCCIEIOBAHUN (U3UUECKUX
IPOLIECCOB PACHPENENATh OO0S3aHHOCTU B TIpYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3aJla4aMM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACUCTBHU U
KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JIEeATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh  INpOSIBIIEHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHHHA B
OKpY’XKarollleM MHpE, B TOM 4YHciie (U3NYECKUE SIBJICHUSI B MPUPOJE, MPHU
TOM TMEpPEBOJUTh TMPAKTUYECKYIO 3ajady B Yy4eOHYyIO, BBIIETATh
CyILIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUUYECKUX SIBJICHUN

1.4

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3WYECKHE SBICHUS, MCIONB3YS
¢uznyecKkue  BEJWYMHBI, TP  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(bu3NYeCKU CMBICI MCIIOJNB3YEMBIX BEJIWYMH, O003HAYEHMS] M EAUHMIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIONINE JaHHYIO
(Gu3NYEeCKyI0 BEIWYHHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS M MPOLECCHI,
UCIONB3YSl  M3YYCHHBIE 3aKOHBI, TMpPU OSTOM JaBaTh  CJIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAXKEHHE

1.6

OOBSCHATh (PU3NYECKUE MPOILECCHI U CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MpPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABISATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 2 — 3 TOTHYECKUX




[IaroB ¢ MOMOIIBI0 2 — 3 HW3YYEHHBIX CBOICTBAa ()M3UYECKHUX SIBJICHUH,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbple 3aja4yu (onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMChIBATbL KPAaTKOC
YCJIOBHE, BBISBIATH HEAOCTAIOIIME WM HM30BITOYHBIC JaHHbBIC, BBHIOMPATH
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUISI PEIICHHs, TPOBOIUTH PAcUETHl U
OLICHMBATh  PEATUCTUYHOCTH  TIOJYYEHHOTO 3HA4YEHUS  (U3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIMTh MpPH MOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3ys OIMCAHUE WCCIICIOBAaHUS, BBLICIATH
NpOBEPSEMOE  MPEIIOJI0KCHNUE, OICHUBATh NPAaBUIBHOCTh  MOPSIKA
NPOBEJICHUSI  WCCIICAOBAHUS,  JIeJaTh  BBIBOJBI,  HMHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIOICHUH U OIBITOB

1.9

MIPOBOJIUTH OTIBITHI IO HAOFOICHUIO (PH3HUECKUX SBJICHUN MM (PU3UICCKUX
CBOWCTB TEII: CaMOCTOSATEIBHO COOHMpaTh YCTaHOBKY H3 H30BITOYHOTO
HaOopa o00OpyIOBaHMS, OMUCHIBATH XOJ OIBITAa W €ro Pe3yJbTaThl,
(bopMyIUPOBaThH BHIBOIBI

1.10

IPOBOJUTH HPU HEOOXOAMMOCTU CEPHIO HPSAMBIX HW3MEPEHUH, ONpenenss
CpelHee 3HAayeHHe H3MepsieMoil BelndMHbl ((POKYCHOE paccTOsHUE
cobuparoieid  JUH3bI), OOOCHOBBIBATH BBIOOpP crmocob0a H3MEpeHus
(n3MepuTeIpLHOTO MPUOOpa)

1.11

OPOBOJUTH  HCCIENOBaHME 3aBUCHUMOCTEH  (U3MYECKMX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHMI: IIaHUPOBaThb MCCIENOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpOBaTh  pe3yabTaThl
NOJYYeHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYUMH B BUAE TaOIuIU
rpauKoB, IeaTh BHIBOJIBI 110 PE3YIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHHUs (U3UUECKUX BEIMYUH: IIAHUPOBAThH
U3MEpeHHusi, coOMUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIOJIHSATH
U3MEPEHHUs, CIEeNys MNPEIIOKEHHOM WHCTPYKLHMM, BBIYHUCIATH 3HAYEHUE
BEJIMYMHBI U AHAJIU3UPOBATH MOJYYEHHBIE PE3YJIBTATH C YYETOM 33laHHON
MTOTPEUIHOCTH U3MEPEHUIN

1.13

coOJIIOIaTh MpaBHIa TEXHUKH O€30IMacCHOCTH MPpHU paboTe ¢ JabopaTOpHBIM
obopynoBaHreM

1.14

pa3inyaTh OCHOBHBIE TMPU3HAKH HM3YyYEHHBIX (U3UUYECKUX MOJEINICH:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHHK
CBeTa, JIy4, TOHKAsl JINH34, TJIAHEeTapHAas MOJIENIb aTOMa, HYKJIOHHAsI MOJEIb
aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha MX OMHCAHUS, UCTONb3YS 3HAHUS O
cBOWCTBaX  (U3MYECKUX SBICHMH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTHU




1.16

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKU HU3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-TPAaKTHUYECKUX  3a/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS U300paKEHHH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYCCKUX 3HAHWA B TIOBCEIHEBHOM
JKU3HHU I oOecrieueHnuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTHYECKOTO MTOBEICHUS B OKPY)KAIOIICH cpe/ie

1.18

OCYHICCTBJIATL IIOUCK I/IH(bOpMaI_H/II/I (1)1/1314%01(01“0 COACpIKaHUsA B CCTHU
I/IHTepHeT, CaMOCTOATCIIBHO (I)OpMy.]'II/IPYH ITOMCKOBBIN 3aIlIpoC, HAXOOUTb
MyTu OIpeacicHud AOCTOBCPHOCTHU HOHy‘lGHHOﬁ I/IH(bOpMaI_II/II/I Ha OCHOBC
UMEIOIIMXCS 3HAHUM U TOTIOJIHUTENIBHBIX HCTOUYHUKOB

1.19

UCIIONIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO
auTepaTypy (pu3ndeckoro coaepiKaHusl, CIIpaBOYHbIE MaTEPHUAIIbl, PECYPCHI
cetu HHrepHer, BianeTb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIE M YCTHbBIE COOOIIEHHS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJBKMX MCTOYHMKOB (H3UYECKOro COep KaHus,
nyOJIMYHO MPEJCTABIATh PE3YIbTaThl MPOEKTHOM WIIM HCCIEI0BATENLCKOM
JEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh U3yYEHHBIM TOHATUINHBIN
anmapar HM3y4aeMoro pasjiena (U3MKH M COINPOBOXKAATh BBICTYIUICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

OpU BBIMOJHEHUH YUYEOHBIX NPOEKTOB U MCCIEIOBAHUN (U3UUECKUX
IPOILIECCOB PACHpPENeNATh OO0S3aHHOCTH B TIpyNIe B COOTBETCTBHM C
IIOCTaBJICHHBIMM 3aa4aMM, CIEIUThH 3a BBIIIOJIHECHUEM IUIAHA IEHUCTBUU U
KOpPpEKTUpOBaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIAJ B
JIEeATEIBbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MIPOSIBIISI TOTOBHOCTh pa3peniaTb KOHPIUKThI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaesia  3JieMeHTa

IIpoBepsieMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

®usuka — Hayka o npupoge. SAsnenus npupoasl. Pusndeckue

1.1 SIBJICHUSI: MEXaHHYECKUE, TEIJIOBLIC, JIIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BETMUYMHBL [3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
MexyHapoiHasi CUCTEMa €IUHULL
EcrecTBeHHOHay4HBIi ~ METOJ]  MO3HAHMs:  HaOJIIOJCHHUE,

1 13 [IOCTAaHOBKA HAay4YHOI'O BONpOCA, BBIABMKEHHE THUIOTE3,

OKCIIEPUMEHT 10  IPOBEpPKE  TUIOTE3,  OOBSICHEHUE
HaOJIFOaeMOT0 SIBJICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUHN C TOMOIIBIO MOIeNen
[TpakTyeckue paboOTHI:

W3mepenune pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenne Ttemmeparypsl NpU IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.

21 OMBITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOSHUE BEIIECTBA

59 JIBmkenre vactull BemecTBa. CBA3b CKOPOCTH JIBHIKCHHS
' yacTull ¢ TemrepaTypoil. bBpoyHoBckoe nBuxkenue, muddysus

’3 BiaumopeiicTBie yacTHIl BEIIECTBA: TPUTHKEHUE U
' OTTAJIKUBAHUE

2 ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta3oB,

54 KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocBs3b

' MEXKIy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[TpakTrueckue pabOTHI:
2.6 Onenka  jauamMeTpa  aroMa  METOJAOM  psAmoB  (C

ucronb3oBanueM pororpadmii).




OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
NPUTSHKEHUS

JABMOKEHUE U

B3AUMOJIEMCTBUE TEJI

3.1

Mexanudeckoe IBWKEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBIDKEHHE

32

Cxopoctb. CpenHsii CKOPOCTb NpU HEPABHOMEPHOM
IBUXKEHUH. Pacyér myTu v BpeMeHH JBUKCHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3anMopelicTBrue Ten Kak
IIPUYMHA U3MEHEHUsl CKOPOCTH JBMXKEHMs Tell. Macca kak Mepa
WHEPTHOCTH TeNa

34

[IimotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJUYECTBOM
MOJICKYJI B €IUHUIIE 00bEMa BelecTBa

3.5

Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna YIIPYroctu U 3aKOH FYKa I/ISMCPCHI/IC CHJIBI C IIOMOIIBIO
JAWMHaAMOMCTpa

3.7

SIBaeHME TATOTEHMSA U cuiia TsokecTH. CHila TSOHKSCTH Ha
APYrux IJiaHEeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabKeHUs U TpeHue nokod. TpeHue B
MIPUPOJIE U TEXHHUKE

39

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIL.
PaBHOnelicTBYIOIIASA CHIT

3.10

[TpakTryeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OnpezneneHue cpefaHed CKOPOCTH CKOJIbXKEHUs Opycka HIn
HIapyvKa M0 HAaKJIOHHOW IUIOCKOCTH. OmpeneneHue IUIOTHOCTH
TBEpAOro Ttena. ONBITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
pacTspkeHus (gegopmaii) Npy>KUHbl OT MPHIIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIbBKEHUSI OT Beca Tela M XapakKTepa CONPHUKACAOIIMXCS
MMOBEPXHOCTEN

3.11

@uznueckue SBICHUS B NPUPOAE: INPUMEPHl JBHKEHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHUBOH IpUPOJIE,
JIEUCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: IMHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tena. CmocoObl  yYMEHBIIGHUS |
YBCIUMUCHUA NABJICHUSA

4.2

JlaBmerne ra3a. 3aBHCUMOCTH JIaBJICHUS Traza OT O00BbEMa,
TEeMITepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH Ilackang. [TneBMaTHYeCcKre MalIMHEI

4.4

3aBUCUMOCTD JaBJICHUS KUJIKOCTH oT TJTyOUHBI.
I'unpocratudeckmii  mapagokc. CooOmarommecss  COCYIBI.
['uapaBnuyeckre MEXaHU3MbI

4.5

Atmocdepa 3emnum u armochepHoe pasneHue. [IpuumHBI
CyIIECTBOBaHUSl  BO3AYIIHOM  000jouku  3emu.  OnbIT
Toppuuemnu. 3aBHCHUMOCTH  aTMOC(EPHOTO  JABICHHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

4.6

Wsmepenne  armocdepHoro  mapneHus.  [Ipubopsl s
WU3MEpeHUS aTMOC(HEPHOTO JTaBIICHUS

4.7

JleiicTBre XKUAKOCTH M Tra3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrTankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTudyeckne paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa
HNOTrpYyXKEHHOW B KUAKOCTh dactu Tena. Omnpenenenue
BBITAJIKMBAIOIIEH CHUJIbI, IECHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B KUJKOCTB. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHJIBI,
JEHCTBYIOIIEH HA TEJNO B JKUIKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JIEHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPpyKEHHOMN B
JKAJKOCTh 4acTM Tela W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanne apeoMmerpa Wi KOHCTPYHPOBAHUE JIOAKUA U
OIpeNIeNIEHNE €€ TPY30I0IbEMHOCTH

4.10

dusnueckue SBIEHUS B MPUPOJE: BIUSHHE aTMOC(HEPHOro
JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOMCTBA: cooOImaronuecs COCYIBI,
YCTPOMCTBO BOAONPOBOJA, TUAPABINYECKUIN MPECC, MAHOMETP,
O6apomeTp, BBICOTOMED, TOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT A

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOILHOCTh

53 [TpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiio paBHOBECHS pbIvara

5.4 [Ipumenenue npaBuiia paBHOBECHUS pblyara K 0JI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHT moae3HOrO

5.5 necTBUs. MexaHu3MoOB. lIpocTele MexaHHM3MBI B OBITY U
TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




5.3 [TonHass MexaHuueckas DJHEprus. 3aKkOH H3MEHEHUS U
' COXpaHECHMs MEXaHUYECKON SHEPIUH
[TpakTuyeckune pabOTHI:
Onpenenenre paboOTHl CHIIBI TPEHUS MpPH PAaBHOMEPHOM
59 JBUKEHUM  TeJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenosanue ycnoBuii paBHoBecusi peiuara. M3zmepenne KIIJ]
HAaKJIOHHOM  IUIOCKOCTH. M3ydeHue 3akoHa  COXPAaHEHHsA
MEXAHUYECKON SHEPTUU
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIOBEKA
TexHuueckue YCTPOMCTBA: pbIyar, MOJIBH>KHBIN 51
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAS IJIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjena  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPHUH
6.1 cTpoeHHus BemecTBa. Macca u pasmepbl MosieKyid. OnbITHI,
’ MOTBEPKIAOLINE OCHOBHBIE MIOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
6.2 Mogenu TBEPIOro, >XKUAKOTO M Ta3000pa3HOr0 COCTOSIHUNA
’ BemlecTBa. Kpucramimueckue u amopgHsbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
’ OCHOBE TI0JIOKEHUI MOJIEKYJIIPHOKMHETUUECKON TEOPUH
6.4 CMauuBaHue U KanWUISPHBIE SIBICHUS
6 6.5 TemoBoe paclIupeHHe U CKaThue
6.6 Temmnepatypa. CBA3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHUL]
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHMsS BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel  Temonepenauu: — TEIJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TennooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' basamca
6.11 [InaBieHne W OTBEpACBAaHUE KPUCTAIUIMYECKHX BELICCTB.
' VY aenpHas TEIUIOTA IJIABJICHHUS




6.12

[TapooOpazoBanue u koHaeHcanus. Mcnapenune. Kumnenwue.
VY nenvHas TeruioTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOrO JaBJICHUS

6.13

BiaxxHocTh BO31yXa

6.14

3Hepm;1 TOILJIHBA. YIICJ'IBHaH TEIJIOTa CrOpaHusAa

6.15

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TteroBoro
nBuratens. TeryoBbIe JBUTATENM W 3allUTa OKpY)KaroIei
cpenbl

6.16

3aKOH COXpaHEHUs U IMPEBPALEHUS HSHEPrUM B TEIUIOBBIX
rporeccax

6.17

[TpakTuyeckune paboOTHI:

OnpIThl MO OOHAPYKEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUSI.

OnbITel IO BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOW COJIU
WJIM caxapa.

OnbIThl 10 HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUsSI Ta3o0B,
JKUIAKOCTEN U TBEPJIBIX TEIL.

Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IIMPUIIA.

OnbIThl, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTh  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHHUSI.

IIpoBepka ruUmoTe3pl JMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKAa JKUAKOCTH B  TEPMOMETPUYECKOM TpyOKe OT
TEeMIIepaTyphl.

HaOnronenune wn3MeHeHHMs BHYTPEHHEH »Hepruu Tena B
pe3yibTare Teronepeaayl U paboThl BHEIIHUX CHIL.

HccnenoBanue sBIEHUS TEIJI0OOOMEHa NMPU CMEUIMBAHUU
XOJIOTHOW M ropsiuei BOJBI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, IMOJTYYEHHOTO BOJOM
IIpU TEIJI000MEHE C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHusl.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Omnpenenenue yneiabHON TEIUIOTHI IUIABJICHUS JIbA.

6.18

du3nyeckue SBJICHUS B npupoac: MOBEPXHOCTHOEC HATSKCHUEC U
KalMUJUIPHBIC SABJICHUSA B IMPUPOAC, KPUCTAJIBI B HPUPOAL,
H3JTy4YCHUC COJ'IHI_Ia, 3aMCP3aHUuC BO,Z[OéMOB, MOPCKHUEC 6pI/IBLI;
06pa3OBaHI/IC POCHI, TYMaHa, UHECS, CHETA.

6.19

TexHuueckue YCTpOICTBA: KanuJuIsiphl, MIPUMEPbI
HCIIOJIb30BAHUA KPUCTAJUIOB, )I(PIIIKOCTHBIP’I TCPMOMCTpP, JAaTUUK
TCMIICPATYPHI, TEpMOC, CUCTEMA OTOIIIICHUA JOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CTOPaHUA.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpu3zanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX TeJl OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y TE€JIaMH)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.
7.3 [IpuHuMnT ~ Cymepro3WIMKM  JJAEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn AIEKTPUIECKUX 3apsA10B. DneMeHTapHbIN
7.4 anektpudyeckuit 3apsin. Crtpoenue artoma. llpoBomHuku u
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DeKTpUYeCKUun TOK. YcnoBus CYIIECTBOBAHHUS
’ ANEKTPUUYECKOTO TOKA. VICTOUHHUKHU MOCTOSIHHOTO TOKA
77 JleicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onekrpuueckas nemnb. Cuina Toka. JIeKTPUYECKOE HaPsKEHNE
79 ComnpoTHBICHHE TPOBOJHUKA. YJECIBHOE COMNPOTHBICHHUE
' BEILIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarenbHOE U MapaJUIETbHOE COCTUHEHUE TPOBOJHUKOB
712 PaGoTa m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH J[xoyms —
' Jlenna
713 DJeKTpUUYECKre LEMU U MOTPEOUTENN INEKTPUUECKON dHEPTUn
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrossHHbIE ~ MarHUThH..  B3anmomeicTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnuTtHOe 1osie. MarHuTHOE 1noJie 3eMJIM U €ro 3Ha4eHHUe IS
' KU3HU Ha 3emiie
716 OnbiT Opcrega. MarHuTHoe T1oOJie 3IEKTPUYECKOTO TOKa.
' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 ONeKTpoABUTaTeNlb  MOCTOSIHHOTO  Toka.  Mcmonbs3oBaHue
' ANIEKTPOJIBUraTeNell B TEXHUYECKUX YCTpPOMCTBAX M Ha
TpaHCIIopTe
718 Onbitet @Dapazes. SIBneHuE HIEKTPOMATHUTHON WHAYKIIUH.
' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYYEHHS]  AIEKTPUUIECCKOM
7.19 SHEPIUU. DJIEKTPOCTAHIMU HA BO30OHOBISEMBIX HMCTOYHHMKAX

SHEPrUuu




7.20

[TpakTuyeckune pabOTHI:

OnbITHl O HAOMIOJIEHUIO AJIEKTPU3ALMU Tell UHAYKLIUEH U Ipu
CONPUKOCHOBEHUHU.

HccnenoBanue AeCTBUA 3JEKTPUYECKOTO MOJS HA TPOBOIHUKHU
U JUDIIEKTPUKHU.

COopka 1 mpoBepka padOThI NMEKTPUIESCKOHN I[EMH TOCTOSIHHOTO
TOKA.

W3mepeHue U peryJimpoBaHHue CUIIbI TOKA.

W3mepenue u perysinpoBaHue HaIIPsHKEHUS.

HccnenoBanue 3aBUCHMMOCTH CUJIBI TOKa, HAYLIETO 4epe3
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPAa U HANPSKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh AJIEKTPUYECKOTO
CONPOTUBIIEHUS MPOBOJAHMKA OT €ro JJIMHBL, IUIOLIaJU
MIONEPEYHOI0 CEUEHUs U MaTepuaa.

ITpoBepka IpaBuiia CJIOXKEHUS HaIpsHKEHU N npu
[IOCJIEZI0BATENbHOM COEJUHEHUM ABYX pe3uctopoB. IIpoBepka
mpaBuja JUisi CWJIbl TOKa MpU MapajlIeJbHOM COEAMHEHUU
pesuctopoB. OrmpenenaeHrue pabOThl JIIEKTPUUYECKOTO TOKa,
uaymero — 4epes  pesucrop.  OmnpenencHue  MOILIHOCTH
AJIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIEro 4epes
JAMIIOUKy, OT HampsbkeHuss Ha Hei. Omnpenenenue KITJ]
HarpeBatensd. lccnepoBaHWe MAarHUTHOTO —B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3ydeHWe  MarHUTHOTO  TOJISI
MOCTOSTHHBIX MAarHUTOB TPH UX OOBEAMHEHUU W Pa3JCICHUMU.
HccnenoBanue A€MCTBUSA 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI
B3aUMOJICMCTBUSI KATYIIKA C TOKOM U MarHuUTa OT CUJIbl TOKa U
HampaBJ€HUusT Toka B  Karymke. M3yduenwe  nedcTBus
MarHMTHOTO M0JIA Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
n3ydeHue pabotel dnekTpoxsuratens. M3mepenme KIIJ]
AIIEKTPOJIBUTaTEIbHON yCTaHOBKH. OINBITHI 1O HCCIEI0BAHUIO
ABJIGHUSI  JJIEKTPOMArHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HAYEHUS U HaIllpaBJIEHUSI MHIYKIIMOHHOTO TOKa

7.21

dusnueckue SIBICHUA B IprUpoac: DJICKTPUUCCKUE SBJICHUA B
atMocdepe, DJIeKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3emu, Apeid TMOTIOCOB, POIh MArHUTHOTO TOJS JUIst
JKU3HU Ha 3€MJIC, MOJIAPHOC CUAHUC

7.22

TexHuueckue  yCTpOMCTBA: AJIEKTPOCKOTI, aMIIepMeTp,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW HHEpruw,
AIIEKTPOOCBETUTENbHbBIE npuoopsI, HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE




MpeaOXpaHUTECIIN, 3JICKTPOMArHmrT, QJICKTPOABUTATCIIb
IMOCTOAHHOT'O TOKA, 'CHCPATOP IMMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbie 31€MEHTHI COACPKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA

8.1 Mexanunueckoe nBwkeHue. MartepuanpHas Touka. Cucrema
' orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBH)KECHHUS

8.3 PaBHOMeEpHOE NPAMONIMHENHOE IBUKEHUE

8.4 HepaBHoMepHoe mnpsimonuHeliHoe aBmkeHue. CpemaHss u
' MT'HOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 CBobonHoe nagenue. OneiThl [anunes

PaBHOMepHOe JnBWKeHHE 10 OKpyxkHocTu. [lepuon wu
8.7 yactota oOpamieHus. JluHeiliHas ¥ yrioBas  CKOpOCTH.
LleHTpOocTpeMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertnii 3akon HeroToHa

8 8.11 [IpuHLHUI CynIEpIO3UIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHUs: cula TPEHUS CKOJBXKEHHS, CHUJa TPEHUS
’ TIOKOS, IPYTHE BUJIBI TPEHUS

814 Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHe
' CBOGOIHOTO TIaICHUS

2 15 JIBrxenne turaner Bokpyr CosHma. IlepBas kocmudeckas
' CKOpocTh. HeBECOMOCTH U MeperpysKku

8.16 PaBHOBecue mMaTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

817 PaBHOBecue TBEpIOro Tema ¢ 3aKperIEHHOM  OChIO
’ BpaiieHus. MoMeHT cuiibl. LIeHTp TsokecTH

8.18 Nmnynbce Tena. M3menenune nmnyinbca. UIMmynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE NBUXKEHUE

8.21 Mexanundeckas paboTa U MOIITHOCTb

8.22 Pabora cun TspKecTH, ynpyroctH, TpeHus. CBsA3b 3HEPruM H




paboThI

8.23

HOTGHL{I/I&HBH&H 3Hepr1/1;1 TCJaa, IIOAHATOrO Haza HOBerHOCTBIO
3emian

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU

8.26

3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUH

8.27

[IpakTryeckue paboOTHI:

Omnpenenenue cpeaHed CKOPOCTH CKOJbKEHHMsI Opycka WiH
JBWDKEHUS LIapHKa IO HAKJIOHHOW miockocT. OrmpeneseHue
YCKOpEHUsl Tejla Ipu PaBHOYCKOPEHHOM JABW)KEHHUU 10
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanne  3aBUCMMOCTH  IyTM OT BPEMEHM  IIpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka rumoTesbl: €M HpU PAaBHOYCKOPEHHOM JABHMKEHHH
0e3 HayaJIbHOW CKOPOCTU IMYTHU OTHOCATCA KaK psAJl HEUETHBIX
qyucel, TO  COOTBETCTBYIOIIME  NPOMEXYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOpMajbHOro JaBieHus. Onpenenenue kodpuuueHTa TpeHUs
CKOJIbKEHHUSI. Omnpenenenue KECTKOCTHU MPYXUHBI.
Omnpenenenne paboOThl CWJIBI TPEHHUS TPU PaBHOMEPHOM
JOBMKEHMM  Tejla 10  TOPU30HTAJIbHOM  IOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH NPH MOIBEME Ipy3a ¢
UCIOJIb30BAHNUEM HEMOIBI)KHOTO U TIOJBM)KHOTO OJIOKOB

8.28

duznuecke SIBICHUS B nopupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKCHUEC TITIAHET ConHeunol CUCTCMBbI, pCAKTUBHOC ABHUKCHUC
JKHUBBIX OpPTaHNU3MOB

8.29

TexHu4ecKkue yCTpOMCTBA: CIHUIOMETD, JATUMKU ITOJIOXKEHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHBIE XapaKTCPUCTHUKU

o1 KoJie0aHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MaremMatnueckuii M TpPYXUHHBIM MasTHUKH. [IpeBpamienue
' SHEPTUU MPU KoeOaTeIbHOM JIBUKEHUU
9.3 3aryxatomue kojiebanus. Bernyxaennsie konedanus. Pezonanc
Mexannuyeckue BoJIHBL. CBOMCTBA MEXaHUYECKHX  BOJIH.
9.4 IIpononpHbIe U MONEpEYHBIE BOJIHBI. J[1MHA BOJIHBI U CKOPOCTh
' e€ pacnpocTpaHeHus. MeXxaHH4YecKre BOJIHBI B TBEPAOM Telle,
CCHCMHMYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpa’keHuE 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk




9.7

[IpakTuueckue padbOTHI:

OmnpeneneHne 4acTOTH U epHoia KOIeOaHNil MaTeMaTH4ecKoro
MasITHUKA.

OmpeneneHre 4acTOThl M TEpHOAA KOJeOaHWH MPYKHHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTH nepuozaa KoJIeOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccrienoBaHue
3aBHCUMOCTH TEpHoAa KoJIeOaHU MPYKMHHOTO MAasTHHKA OT
Mmaccel Tpy3a. IIpoBepka HE3aBHCUMOCTH IepHOja KoyleOaHUil
rpy3a, HMOABEUICHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyKuHbL. M3Mepenne yckopeHust CBOOOHOTO MaieHHS

9.8

@u3nyeckue SBICHUS B MNPHUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHUE BOJIHBI, I[yHAMHU,
3X0

9.9

TexHuuecKkue yCTpouCTBa: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKA
B OBITY U TEXHHUKE

10

OJIEKTPOMAT

HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

SHGKTpOMaFHI/ITHOG ITIOJIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.
CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

10.2

[IIxana 37€KTPOMarHUTHBIX BOJIH

10.3

DnekTpoMaruuTHas npupoza csera. CkopocTs cBeta. BomHoBbIE
CBOMCTBA CBETA

10.4

[IpakTHyeckue paboOTHI:
N3yueHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIJIBHOTO Tesie(oHa

10.5

dusnyeckue SBICHUS B NpUpoJe: OHOJOTMYECKoe JIeicTBHE
BUJIMMOTO, YIBTPa(UOJIETOBOTO U PEHTI€HOBCKOTO M3ITy4eHHt

10.6

TexHuueckue yCcTpOMCTBA: UCIOIB30BAHUE DJIEKTPOMArHUTHBIX
BOJIH IJIS COTOBOH CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

11.2

[IpssMonMHENHOE pacpOCTPAaHEHHUE CBETA

11.3

OTpa)KCHI/IC cBera. Ilmockoe 3€pKajo. 3aKkoH OTPAXKCHUSA CBCTA

114

[Ipenomnenne cBera. 3akoH mpenomiieHns cBerta. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xop tyyel B TMH3€

11.6

Ontuyeckas cucteMa ¢oroarnmapara, MUKpPOCKOIIA U TeJIECKOIa

11.7

I'maz  kak  onrhyeckas  cucrema.  biIM30pykocTh U
JATbHO30PKOCTh

11.8

Paznoxxenne Oemoro cBera B cnektp. Onbitel HbroToHA.




CrnosxeHue cieKTpajbHBIX 11BETOB. Jlucnepcus ceeTa
[IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCHMOCTH YIJIa OTPAXKEHHUSI CBETOBOI'O
Jayd4a OT yIJia NaJeHHUsL.
W3yueHnne XxapakTepUCTHK H300pakeHUs TMpenMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHHS CBETOBOTO
11.9 Jy4a OT yIJia NMaJieHus] Ha TPaHULIe «BO3JIYX — CTEKIIO.
' [Tonyyenne wu300pakeHH C TOMOIIBI coOuparomen
JIH3BI.
Omnpenenenne GOKYCHOTO PAaCCTOSIHUS U ONTHYECKON CHIIBI
coOuparoIen TUH3bI.
OnbIThI 10 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OneIThl TIO BOCHPHUATHIO I[BETAa MPEIMETOB MpPH HX
HaOJII0/IEHUU Yepe3 I[BETOBbIC (PUIBTPHI
®dusnueckue siBleHus B npupone: 3atmenus Conuna u JlyHsl,
11.10 1BeTa TeJ, ONTHUYECKHE sBIeHUs B aTtMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue ycTpoicTBa: OUYKH, MEpHUCKOI, QoToanmnapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
121 OmnwiTel Pesepdopaa u mmanetapHas Mojaenb atoma. Mojenb
’ aroma bopa
122 Hcnyckanne w©  morniomieHue cBeta aroMoM. KBaHTBHL
’ JluneiyaTeie CreKTPbI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenne atoMHOro sapa. HykinoHHas Moziens aTOMHOTO sipa.
) M30TOoNEI
12.5 PanuoaxkTtuBHble peBparienus. [lepuos nomypacnaga aTOMHBIX
' sep
12 126 SAnepHble peaknuH. 3aKOHBI COXpPAHEHHUs 3apsIOBOIO  H
' MacCOBOTO YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cuntesa u genenud saep. Mcrounuku sueprun ConHia
'  3BE3]1
12.9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JTy4CHUN Ha
’ YKMBBIE OPraHU3MBI
[IpakTryeckue pabOTHI:
12.10 Habuntoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.
' HccnenoBanme TpekoB: U3MEPEHUE DSHEPTUM  YaCTHUIIBINIO
TOpMO3HOMY TTyTH (110 hoTOrpadusim).




W3mepenune paanoakTHBHOTO GoHA

dusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN

1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJUOAKTHBHOE

' W3JIy4CHUE MIPUPOAHBIX MHUHEPAIOB, ACHUCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

.12 TexHudeckue YCTPOMCTBA: CIEKTPOCKOI, WHAWBUIYaJIbHBIN

JO3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT0
o0miero oopaszosanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MUpPa; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUM O 3aKOHOMEPHOW CBSA3M U II03HABAEMOCTH
SBIICHUA  TPUPOABI, O  pOJIM  DJKCIEpUMeHTa B  (uU3HKe, O
cucreMoobOpasyomieii poiu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HAayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNH M UX POJIA B
LEJOCTHOM €CTECTBEHHOHAy4YHOW KapTUHE MHpPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY’KaIOILIEr0 MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHMs O BHJAX MaTepuM (BEIIECTBO M I0JIE), O JABM)KEHUU Kak crocode
CYLIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOpUH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYLIHOCTH SIBICHUH NPHUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIn4aTh SBICHUS
[0 ONHCAaHMID MX XapakTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JTaHHOe (PU3NYECKOe SBJICHUE; YMEHHUE pPAaclO3HaBaTh
NPOSIBIEHUE H3YYEHHBIX (PU3MUECKUX SBICHUA B OKpYKAIOIIEM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'IaI[eHI/Ie OCHOBaMH IOHSATHHHOTO arIapara U CHUMBOJIMYECKOIO A3bIKa
(I)I/BI/II(I/I U HCIOJIb30OBAHUC HUX Jid PCIICHUA y‘Ie6HLIX 3ala4; YMCHUC
XapaKTECPpHU30BaATh CBOICTBa TECII, (1)1/131/I‘~IGCKI/I€ ABJICHUSA W TMIPOLCCCHI,
HCIIOJIb3Yys q)YHI[aMeHTaHI)HI)IC U OMIIMPHUYCCKUEC 3aKOHBI

YMeHHue OIMCHIBaTh HU3YUCHHBIC CBOMCTBA Tel H (I)I/I3I/I‘{CCKI/IC SIBJICHHA,
HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METO/IOB HAYYHOT'O MO3HAHMS C YUETOM COOJIIOCHUS
npaBui 6€30MacHOro Tpyia: HaOMoIeHHe (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY W3
JTAaHHOTO Habopa 00OpyAOBaHMS 10 MHCTPYKLIMHU, OMUCHIBATH XOJI OMbITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MIPOBEJCHUE MPSIMBIX M KOCBEHHBIX HM3MEPEHHUH (PU3NYECKUX BEIUYHUH:
yMEHHE  IUIAHHpPOBAaTh  HM3MEPEHMs,  CaMOCTOATEIbHO  COOMpAaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY I10 HHCTPYKLUH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI ¥ AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOU
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

IIPOBE/ICHUE HECJI0KHBIX JKCIIEPUMEHTAIIbHBIX HCCIIEI0OBaHUM;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTANbHYIO YCTAHOBKY U MPOBOJIUTH
UCCJIENOBAHUE 10 MHCTPYKLUU, NPEACTABIATH IOJYYCHHBIE 3aBUCHUMOCTH




¢u3nvyeckux BETMYMH B BHJAE TaOmUI H TpapuKOB, YIUTHIBATH
MOTPELIHOCTH, [€1aTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BAHUS

[TonnMaHue XapaKTEpHBIX CBOWUCTB (PU3MYECKUX MOAENeH (MaTepuaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX JJIs1 00bsACHEHUS (PU3NYECKUX ITPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLIECCH U CBOMCTBA TEll, B TOM YHCIE U
B KOHTEKCT€ CHUTyallUd IIPAKTUKO-OPUEHTHPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATh I[PUYMHHO-CJIICICTBEHHBIE CBSI3U U CTPOUTH
OO0BsICHEHHE C ONOpOHW Ha M3y4YCHHbIE CBOMCTBAa (PU3UYECKUX SIBJICHUH,
bu3nyeckre 3aK0HbI, 3aKOHOMEPHOCTH U MOJIENTN

Ymenue pemath pacyéTHble 3a1a4yn (Ha 0aze 2 — 3 ypaBHEHHI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3allAChIBaTh KPATKOE YCIIOBUE 3a/layM, BBIBIIATH HENOCTAIOUIME IaHHBIC,
BbIOMpATh 3aKOHbBI U (QOpPMyJbl, HEOOXOoAMMBIE s €€ pelleHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJUTH pPacu€Tbl U OLEHUBATh
PEATMCTUYHOCTh HOJYYEHHOIO0 3HAYEeHUs (PU3MUECKONW BEIMYMHBI, YMEHUE
ONpeNeNiaTh Pa3MEPHOCTh (PU3MUECKOW BEIMYHMHBI, IOJYYCHHOH IpH
pELIeHUH 3a1a4K1

YMeHune xapakTepu30BaTh MPUHIMIIBI JEHCTBUS TEXHUUECKUX YCTPOUCTB, B
TOM 4YHucyie OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
IIPOLIECCOB 10 MX OMMCAHUIO, UCTIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJIEHUN ¥ HEOOXOAUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue MCIoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHUSX B MOBCEIHEBHON
KU3HU i obecrieyeHus O€30MacHOCTH MPU OOpamieHuH ¢ OBITOBBIMU
npubopaMd M TEXHUYECKUMH YCTPOHCTBAMHU, COXpaHEHHs 3I0pOBbI U
COOJIIOZICHHSI HOPM JKOJIOTUYECKOTO IOBEACHHUS B OKpYKAIOIICH Cpee;
MOHMMaHUE HEOOXOJUMOCTH TPUMEHCHHS JIOCTYOKCHHH (QHU3UKA U
TEXHOJIOTHH JIJISl pAIlMOHATIBLHOTO MTPHPOJIOTIOIB30BAHUS

11

OneiT  TOWCKa, TMpeoOpa3oBaHUS W TpPEACTaBIeHUs UHGOPMALUU
(UBUYECKOTO  CONEpKaHUsT C  HUCIOJIb30BaHWEM  WH(OpPMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YyMEHUE OIIEHUBATh JIOCTOBEPHOCTh
MOJydeHHOW  WH(OpMalMd HAa  OCHOBE HWMEIONMIUXCA 3HAaHWA U
JIONTOJTHUTENIbHBIX WCTOYHUKOB; YMEHWE HCIOJIb30BATh MPU BBINOJIHEHUU
yU4eOHBIX 3a/laHuil  HAYYHO-TIOMYJSPHYIO JUTEpaTypy (U3HUECKOTrO
COZEpKaHUs, CIIPABOYHBIE MaTepHUalibl, pecypchl ceTu MHTepHeT; BliaieHue
0a30BBIMU HaBBIKAMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJHOW 3HAKOBOM
CUCTEMBl B JPYI'yl0;, YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMALIUU U3 HECKOJIIBKMX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
on

1 MEXAHUWYECKUE ABJIEHUA

11 Mexanunueckoe aBUKeHUe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTh
' JIBUKEHUS

PaBHOMepHOe u HepaBHOMepHOe JBrKeHHe. CpemHsist ckopoctb. Dopmyrna s
1.2 | BerUmcneHus cpenHei ckopocTr: v = S/t

PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Tella OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEUHOTO JBUKEHUS:

L3 | x(f)=x,+ut

I'padukn 3aBUCUMOCTH OT BpeMEHM Uil TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEpEMEICHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCHMOCTD KOOpAWHATBI TC€Jla OT BPEMCHU B ClIyda€ PABHOYCKOPCHHOTI'O
HpHMOJ'II/IHGI\/JIHOFO JBHKCHHA:

(]

S =v, #1+a,*

CDOpMy.]'ILI AJId MIPOCKI MU NMEPEMCIICHUS, ITPOCKINN CKOPOCTU U MPOCKIHUU YCKOPCHUS
IIpU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHKCHHUM

a,2
1.4 -Sx(F)=D,Dx'f+ﬂx'?.
U_\'('f) =Up, +a, 1,

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy Sy

['paduku 3aBUCUMOCTH OT BPEMEHH JUIsl MIPOEKIMHU YCKOPEHHUsI, MPOEKIIMU CKOPOCTH,
IIPOCKILUN IIEPEMEIIEHUs], KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSMOJIMHEWHOM
JBUYKEHUU

CBobonHoe mnanenue. dopmynbl, omMchBaOlMe CBOOOJHOE TaJE€HHE Teia MO0
|5 | BepTHKam (IBUKEHHUE Teja BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHH JJISl IPOCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpAUHATHI ITPpU CBOGOI[HOM MNaacHUM TCJia IO BEPTUKAJIN

CKOpOCTh PAaBHOMEPHOTO JBHXKCHUS TEJa 110 OKPYKHOCTH. Hampasienue ckopocTH.
1.6 | ®opmyna i BBIYHCICHHUS CKOPOCTH dYepe3 pajuyCc OKPYKHOCTH W IEPUO[
oOpareHus:




2MR

UZT

HenTpocTpemurenbHoe yckopeHue. HampaBieHne HeHTpOCTpEMUTEIBLHOTO YCKOPEHUS.
®opmyrna /17151 BBIYUCICHHS YCKOPEHUS:

_w
R
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
v=l
T

Macca. ITnotHocTs BemecTBa. @opmylia sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 P=%

1.8 | Cuna— BekropHas ¢pusudeckas BennunHa. CIoKeHUE CUIT

1.9 | SBnenue unepuuu. [lepsslit 3akoH HploToHa
Bropoii 3akoH HeroToHa:

1.10| F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencteue ten. Tperuit 3akoH Herorona:

1.11 Fy y=-F
TpeHue mokos M TpeHHE CKOJbKeHUs. PopMmyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKECHHUS:

) F_=n-N

1.12 p =M
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yOpyrou aedopmariu
(3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3aKkoOH BCEMUPHOTO TATOTEHUS:

1.14 My -1,

F=G.—L1 2
RJ.




Cuna TsoxecTd. Y ckopeHue cBOOOIHOTO MaIeHUsI.

dopmyiia st BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H MoBepxHOCTH 3emin: F = mg.
JBmwxenue mianet BOkpyr Connia. [lepBas kocmudeckast ckopocts. HeBecoMocTb n
neperpy3Ku

1.15

NmMmynbe Tena — BeKTopHast GuU3MUYECcKas BETHIHHA.
D=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3aKoH COXpPAaHCHHUA UMITYJIbCA IOJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
p=myly +imy U, =const

PeakTuBHOE ABM)KCHUE

1.17

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsooso

MexaHuueckasi MOIIHOCTb:

=24
I

1.18

Kunerndeckas n noreHumanbsHas sHeprus. @opmyina Ui BBIYMCICHHAS] KHHETUYECKON
SHEPIUM:

2
Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHHUS TOTEHIIMAIBHON
SHEPTUH TeJa, IOJIHATOIO
HaJ 3eMIEH:

E,=mgh

1.19

MexaHnueckas DHEprus:
E=E;+E »
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKOM IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpanieHne MEXaHUYECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPEHMUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Prraar. MomenT cunsl: M - Fl.
VYcioBue paBHOBECHS phluara:

M +M +..=0

[MoxBwxHbIN 1 HenoABWKHBIHA Ooku. KIT/ mpocThix MexaHW3MOB,




n= Anonesnas
A‘S&TI:E"IBEE&H

1.21

[laBiienue TBEpIOTO TENA.
dopmyia i1 BBIYMCIICHMS IaBJICHUs TBEPIOIO Tena:
F
P=—-
JlaBnenue raza. ATMocqepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG AAaBJICHUC BHYTPU KHUJIKOCTH.
d)opMyJIa AJI BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

3akon Apxumena. @opmyia isi ONpeAeICHUs BBITATKUBAIONIEH CUIIBI, EHCTBYIOIICH
Ha TEJI0, NOTPYKEHHOE B JKUIKOCTb WJIN Ta3:

F_jlm_ =pgV

Ycnopue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIABAHUEC

1.24

Mexanuueckue kosjeOaHMs. AMIUIMTYAA, MEepUoJ M yacTtoTa Kosebanui. dopmyna,
CBSI3BIBAOILAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25

Maremarnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamieHue sHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

MexaHU4ecKHUe BOIHEL. HpOI[OJ'ILHLIe " MONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3ByK. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mMepeHue cpeHeli TUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYKHUHBI,
K03 pHIIMEeHTA TPEHUS CKOJIBKCHHUS; paOOThI CHIIbI TPSHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JIBMDKECHHS OpyCKa IO HAKJIOHHOW IJIOCKOCTH, YCKOpPeHHs Opycka mpu
JIBW)KEHHH [0 HAKJIOHHOW IUTOCKOCTH, 4YacTOTBI M Iepuoja  KojebaHui
MaTeMaTHYECKOTO0 MasTHHKA, YaCTOTHI U MEPHOIa KOJCOaHU MPYKMHHOTO MasTHUKA;
MOMEHTA CHJIbI, JCHCTBYIOIIETO HA pbiYar; pabOoThl CHJIBI YIPYTOCTH NPH MOIBEME
rpy3a ¢ HOMOIILIO HEMOABMKHOTO OJT0Ka; pabOThI CHJIBI YIIPYTOCTH IIPH MO IbEME TPY3a
C IIOMOIIILIO ITOABHKHOIO OJIOKA.




HccnenoBanre 3aBUCUMOCTH apXUMEIOBOU CHIIBI OT 00bhEMA MOTPYKEHHOM YaCcTH Tena
U OT IUIOTHOCTU UAKOCTH; HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIBI OT MAacChl TEIa;
CUJIbl TPEHUS CKOJIbKEHUS OT CUJIbl HOPMAJIBHOTO JIaBJIEHUSI U OT POJia MOBEPXHOCTH;
CWJIBI YIPYrOoCTH, BO3HUKAIOIIEW B MPYKHUHE, OT CTENEHU AeopMalvy MpYy>KUHBI,
yCKOpeHUusi OpycKa OT yria HakJIOHA HAIpaBIIAOLIEH; Mmeproja (4acToThl) KoJeOaHui
HUTAHOI'O MassTHUKa OT AJIMHBI HUTH, IICpHUOIa KoneOanui MNPY>XUHHOI'O MassTHUKaA OT
MacChl Ipy3a M KECTKOCTH IMPYKHUHBI; HCCICIOBAHUE HE3aBUCUMOCTH IEPHOJA
KOJICOAHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. IlpoBepka yciioBusi paBHOBECHS
ppryara

Quszuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOW U HEKUBOW IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTNUBBI, JBIWKeHHE IaHeT COJIHEYHOW CHUCTEMBl, PEAKTHUBHOE JBUKEHHE >KHUBBIX

1.30 OpPraHW3MOB, PbIUard B Telle YEJOBEKa, BIMSHUE aTMOC(PEPHOTO NABJICHUS HA >KUBOU
OpraHusM, IIJIaBaHHWE pbI0, BOCIHPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSACEHHE,
CEICMMYECKHE BOJIHBI, LIyHAMH, 9XO
Texnuueckue ycmpoticmea: CHUJOMETDP, HNAaTUYUKU IIOJIOKEHUS, PACCTOSIHUSA W
YCKOpEHUS, AMHAMOMETD, MOALIMIHUKY, PAKETHI, pblYar, MOJBUXHBIA U HENOABUKHBIN

1.31 | On0KH, HAKJIOHHAS IJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IbI,
YCTPOMCTBO BOJOIIPOBOJIA, TMIPABIMYECKUH IIpecc, MaHOMETpP, GapoMeTp, BbICOTOMED,
HOPILHEBOW HACOC, apeOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOpUH CTPOEHMsSI BEIECTBA.

2.1 | Mopenu  TBEpOOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BEIECTBa.
Kpucrannuueckue u amopdusle Tena

’9 JIBumxenne dactul BemecTBa. CBsI3b CKOPOCTU JIBUKEHUS YACTHIl C TEMIEPATypOM.

' BbpoyHoBckoe nasmxenue, iuddysus

2.3 | CmauMBaHHE U KallWJUIAPHBIC SBICHUS

2.4 | TemnnoBoe pacIIMPEHHE U CKATUE

2.5 TermoBoe paBHOBECUE

26 Buytpennss sneprus. Pabora u tensonepenaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEN

' SHEPruu

2.7 Buasl Temionepenayun: TEIIONPOBOIHOCTD, KOHBEKIUS, H3Ty4CHUE
Harpesanue n oxnaxaenue ten. KoanuecTBo TEMIOTHL. Y elbHas TEIUIOEMKOCTD:

21 o=am(ty-1)
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OanaHca:

2.9 Ql +Qg + =0

510 Hcnapenne u xonaeHcanus. VM3MeHeHne BHYTPEHHEW SHEPIUM B IIPOLECCE UCTIAPEHUS

’ U KoHaeHcanuu. Kunenne xuakoctu. Y nenpHas Tersiora napoodpasoBanus: L = Q/m

2.11 | BrnaxHoCTb BO3ayXa

2.12 | IlnaBneHue M KpucTtaymzauus. M3MeHeHHe BHYTPEHHEW SHEPrUM NpH IUIABICHUHU U




KpucTallIn3alnu. VY aenpHas TEIa0Ta IJ1aBICHUS:

=2

m

BHYTpCHHHH OQHCPIruA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIIIOTAa CropaHus TOIIMBA: g =

2.13 o/m
2.14 | Tlpunnumnel paboTs! TemaoBsix Asuratenei. KITJI rermoBoro aurarens
IIpaxkmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOM Macchl, B
515 | XOTOPYIO OmymieH HarpeThld LWINHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
’ LWIMHIPOM, TI0CJIE€ OIIyCKaHMs €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa; YACJIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHMS TEIUIOOOMEHA IIpH
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBL; IPOLECCa UCTIAPEHUS
Qusuueckue sA61enUa 8 npupooe: MOBEPXHOCTHOE HATSKEHNUE U KAIIUJUIAPHBIC SIBICHUS
2.16 | B mpupone, Kpucramibl B npupone, uzinydeHue ConHLa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmeéa: KanWUIAPbl, NPUMEPHI MCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17 | KUAKOCTHBII TEPMOMETP, NATYMK TEMIEPATYPBl, TEPMOC, CUCTEMA OTOIIEHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOHHa, TBUTAaTENIb BHYTPEHHETO CTOPaHMS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | DOmnexrpuzauus ten. [lBa BUaa AIEKTPUUECKUX 3apsAI0B
3.2 | BsaumopelicTBue 3apsKeHHBIX Tel. 3akoH KynoHa
3.3 | 3akoH cOoXpaHEHUSs JIEKTPUUECKOro 3apsaaa
3.4 Onektpuueckoe  mone.  Hampsok€HHOCTh — anekTpuueckoro  mousid.  [IpuHnun
' CYNEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn  snextpuueckux  3apsAnoB. JleHCTBHME  JIEKTPUUYECKOTrO  MOJIA  Ha
' NIeKTpUYecKue 3apsbl. [[pOBOIHUKYN U TUAIEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 | Hampsxenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 | 3akon Oma s ydyactka anekrpuueckoit uenu: I = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
3.9 Il =1, U:Ul +U2.'. R:R1+R2.

[TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:




U=UyI=1+1; R=

b |2

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10 | Paborta u MOITHOCTH 3JeKTpruyecKkoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenna:
3.11 0-1 2 Rt
312 OnbiT Dpcrena. MarauTHoe mojie MPsSIMOTO MPOBOJHKMKA ¢ TOKOM. JIMHUM MarHUTHOMN
’ WHIYKIHN
3.13 | MarauTHoe 1osje MoCTOSTHHOTO MarHuTa. B3anmoielicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBUE€ MarHMTHOIO MOJIS HA MPOBOJHUK C TOKOM
3.15 | Onmnpitel @apanes. SABnenHue snekTpoMarHuTHON uHAYKUMU. [lpaBuino Jlenna
Ipaxmuueckue pabomul
H3mepeHune 371eKTpUUeCcKOro COMPOTHUBIICHHS PE3UCTOPA; MOIIHOCTU 3JIEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HANPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COMPOTUBJICHHS OT
' JUIMHBl ~ TIPOBOJIHMKA, IUIOIIAJM €ro IONEepPEeYHOr0 CEYEHUs U  YIEIbHOro
CONPOTHUBIICHUS.
[IpoBepka mnpaBwia sl SJIEKTPUYECKOTO HANPSDKEHUS MpPHU  MOCIEI0BAaTEIbHOM
COCIMHCHUW TPOBOJHUKOB;, TMpaBWia IS CHIbI DJEKTPUUECKOrO0 TOKa TMpHU
napajuieIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s6leHUs 6 npupode. DJICKTpUUYECKHWE SBJIEHHS B aTMmocdepe,
3.17 | DNEeKTPUYECTBO KUBBIX OPTaHMU3MOB, MATHUTHOE TOJIe 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO TOJIS JUISl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 DIIEKTPUYECKOM  DHEPTruH, OIEKTPOOCBETHTENbHBIE MPHOOpPHI, HarpeBaTeIbHbIC
' ANIEKTPONPUOOPHl  (IpUMEpPBI), DIEKTPUUECKHE MPEIOXPAHUTENH, JIEKTPOMArHHT,
AJIEKTPOJIBUTaTEIh OCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
3.19 | DnexrpomaruuTHbie BOJHBIL. [llKkana 3meKTpOMarHUTHRIX BOJTH
3.20 | JlyueBas mozenb cBeTa. [IpsmMonuHelHOE pacIpOCTpaHEHUE CBETA
3.21 | 3axon oTpaxxeHus csera. [lnockoe 3epkano
3.22 | IIpenomineHue cBera. 3aKOH NPEJTOMIICHHS CBETA
3.23 | Jlucnepcus cBeta
394 JInnza. Xop nyueit B nH3e. POKYCHOE paccTOsHUE JIMH3BL. OnTHUYECKas CUIa JIMH3BIL:
’ D=1/F
3.25 | TI'ma3 kak onTudeckas cucreMa. OnTHYecKue mpuodophl
IIpaxmuueckue pabomoi
3.26 W3mepenne onTuyeckoil cuiibl coOuparomei JHH3bL, (POKYCHOTO pacCTOSHUS

cobuparomieid JTUH3BI (10 CBOWCTBY pPaBEHCTBA PAa3MEPOB NpEIMETa W H300paKeHUs,




KOT'JIa IPEIMET PACIIONIOKEH B ABOMHOM (OKYCe), MTOKa3aTelsl MPETOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTBa M300paKEHUSI, TIOJYYSHHOTO C IMTOMOIIBIO COOMparoIieit

JIUH3BI; U3MEHEHUsT (POKYCHOTO PACcCTOSIHUS JBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJjia

MIPEJIOMJICHUST CBETOBOT'O JIy4a OT yTIJIa MaJieHUs Ha TPAHUIIE «BO3JIYX — CTEKIIO»

Dusuneckue sA61eHUS 8 npupode.‘ 3aTMCHU A COJIHI_[a n .H}’HBI, OBETa TCJ, OIITHUYCCKHUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: O9KH, EPUCKOT, (hOTOANIAPAT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1 | PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u 6era-pacmnaga
4.2 | OmnsiTel Pezepdopna mo paccesnuto anbha-vactum. [Lnanerapuas Mmoens atoma
4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl
4.4 | Tlepuox momypacmaja aTOMHBIX sIEP
4.5 | SlnepHble peakiuu. 3aKOHBI COXPaHEHHUSI 3apsI0BOTO U MACCOBOTO YHCET
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIN PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6 | ny4d, paJOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PaJIHOAKTHBHBIX
U3JTYYCHUH HAa OPraHU3M YEeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA IO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHAd SHEPreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duznka: HHXEHEPHl Oy IyIIero: 7-i Kiacc: yriyOJeHHbI YPOBEHb: YUCOHUK:
B 2-X yacTax; 1-e uznanue benara B.B., Boponuosa H.H., JlomauenkoB N.A. u
np.; nox peaakmnueit [lanedpatiena FO.A. AKiiMoHEepHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

» Ou3uka: HHXKEHEphl OynylIero: 8-i Kiacc: yriyOoJeHHbIA YPOBEHb:
y4eOHUK: B 2-X yacTsax; 1-e uznanue benara B.B., Boponnosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpatnesa FO.A. Akiinonepnoe
obmectBo «M3marenscTBO «IIpocBemieHne»

» dus3uka: HHXKEeHephl OyyIero: 9-i kiacc: yriyOJeHHBIH YPOBEHbD:
y4eOHUK: B 2-X yacTsax; 1-e uznanue benara B.B., Boponnosa H.I.,
JlomauenkoB U.A. u ap.; nox penakuueit [laneGpatuena FO.A. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBeiienmey

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET: BUBJIMOTEKA IIOK
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