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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHMS Ha
yray0iaEéHHOM YPOBHE OCHOBHOM o0Opa3oBaTeIbHOM [IpOrpaMMBl,
npeacraBieHHbix B @I'OC OO0, a Takxke ¢ yuétoMm QeaepaabHON padboueit
nporpamMmbl Boctiutanusi 1 KoHuenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«Dusukay.

Copepxanue nporpamMMbl 1O (U3MKE HAIMpPaBICHO Ha YJIOBJIETBOpPEHHUE
MOBBIIIICHHBIX 3alPOCOB OOYYAIOIIUXCS, CTPEMAIIHMXCS K Ooyiee TiyOOKOMY
OCBOCHUIO (PU3MYECKUX 3HAHUHN, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IrpaMOTHOCTH oOOywaromuxcsi. B mnporpamme 1o ¢u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mpeamera B peanmzanuu Tpedbopanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIllpEAMETHBIM pe3yJibTaTaM OOy4YeHHUs, a
TaK)KE€ MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs.

[Iporpamma 10 (Qu3MKe yCTaHABIMBAET paclpeeieHue y4eOHOro
MaTepuasia o rojaMm oOydeHHs (MO Kjaccam), Mpeylaraer MTPUMEPHYIO
MOCJIEIOBATENIbHOCTh M3YYEHUsSI TEM, OCHOBAaHHYKO Ha JIOTHUKE pPa3BUTHUSA
MIPEMETHOTO COAEP)KAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEM 00y4arOIUXC .

[Iporpamma no ¢usuke paspaboTaHa C 1EIbI0 OKa3aHUS METOJAUYECKOMN
MOMOIIM YYUTEIIO B CO3JJaHUU paboydeil mporpaMMbl 10 y4eOHOMY MPEAMETY.

®uznka SBIAETCI CHUCTEMOOOPA3YIOMIMM Uil €CTeCTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOJbKY (H3WYEeCKre 3aKOHBI JIeKAT B OCHOBE
MPOIIECCOB W SIBICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acCTpOHOMHUEH U
dbuszndeckoi reorpadueil, BHOCUT BKJIa]] B €CTECTBEHHOHAYUHYIO KAPTUHY MUPA,
npenocTaBisieT Haubosiee sCHble OOpaslibl NMPUMEHEHHsS HAay4HOrO0 MeETOoja
MO3HAHUS, TO €CTh CIIOC00a MOYYSHHS JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa W3 TIaBHBIX 337a4 (PU3NYECKOT0 00pa30BaHMs B CTPYKType OOIIETO
0o0pa3zoBaHus COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuyenue ¢usuku Ha yrayOon€HHOM YpOBHE MPEIOJIaraeT yBEPEHHOE
BJIAJICHUE CJIEIYIOIINMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIINMU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATD SIBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

MHTEPIPETUPOBATh JTAHHBIC U UCIOJb30BaTh HAYYHBIE 10KA3aTEIbCTBA JJIs
MOJTyYEHHUS BBIBOJOB.

e w3yuenus (uU3WMKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHienuu mnpenogaBaHus ydeOHoro npenMera «Duszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit @enepanuu, peanu3yroUux
OCHOBHBIE 0011€00pa30BaTEeNbHbIE TPOTPAMMBI, YTBEPKIEHHON peleHueM
Konnernn MunuctepctBa npocsetieHust Poccuiickoit deaepariuu (IpoTOKOI OT
3 nexaoOpst 2019 r. Ne TTK-4BH).

Henu nzyuenust Gu3uku Ha YriyOoJEHHOM YPOBHE:

pa3BUTHE MHTEpPECA U CTPEMJICHUS O0YYarolUXCsl K HAYYHOMY M3yUEHHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPYECKUX CTIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POpMUPOBaHUE
UCCJIEJIOBATEIBLCKOTO OTHOILIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHHs OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHM3HUKU;
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dbopMupoBaHUE YMEHHMA MPUMEHATH (U3MYECKUE 3HAHUS W HAYYHBIC
JI0Ka3aTeNIbCTBA JJIsl OOBSICHEHUSI OKPYXKAIOIINX SIBICHUM;

dbopMupoBaHue MPEACTABICHUN O poiau (U3MKU JJISI PAa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCHOHAIBHOM JEATEILHOCTH, CBSI3aHHON ¢ (HU3HMKOH, ITOATOTOBKA K
nanbHenIleMy 00y4eHUI0 B ’TOM HaIlpaBJICHUH;

dbopMupoBaHUE TOTOBHOCTH K JajibHEHIIEMy HW3y4YeHHIO (U3UKU Ha
yriayOia€HHOM YpOBHE B paMKax COOTBETCTBYIOUIMX Mpoduiieil oO0ydeHus Ha
YPOBHE CpeJIHEr0 001ero oopa3oBaHus.

JlocTrkeHue ATUX IeJied MporpamMmbl Mo (PU3MKe Ha YPOBHE OCHOBHOTO
o01ero oOpazoBaHusi 00eCIIEYMBACTCS PEIICHUEM CIIETYIONIUX 3a]1ay:

IpUOOPETEHHE 3HAHUM O TMCKPETHOM CTPOCHUU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

NpUOOPETEHNE YMEHUN aHATM3UPOBATh U OOBICHATh (PU3MUECKUE SBICHUS
Ha OCHOBE M3yYEHHBIX (PH3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB PEIICHUS PACUETHBIX M KAYeCTBEHHBIX 3ajad,
TpeOyIOIMX CO3/aHUsl W HCIOJIb30BaHUS (PU3UUYECKUX MOJENeH, BKIIIOYast
TBOPUYECKHE U MPAKTUKO-OPUEHTUPOBAHHbBIC 33/1a4H;

pa3BUTHE UCCIEAOBATEIbCKUX YMEHHI: HAONIOJaTh SIBIICHUS U U3MEPSThH
busnueckue BCJTUYMHBI, BBIJIBUTATh TUTIOTE3bI u npejJiarath
AKCTIIEPUMEHTAIbHBIEC CITOCOOBI MX TPOBEPKHU, TIITAHUPOBATH U MPOBOUTH OTIBITHI,
AKCIIEPUMEHTAIbHBIE HMCCIIEIOBAHUS, aHATU3UPOBATh IOJYYCHHbIE TaHHBIE U
JIeNIaTh BBIBOJIBL;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaImel (HU3HIECKOT0 COICpKaHMUS,
BKJIFOYasi UH(POPMAITUIO O COBPEMEHHBIX JTOCTUKEHUSIX PU3UKHU, HHTEPIIPETAIUS
U KPUTHUYECKOE OlLIEHWBAaHKE UHPOPMAIIUK;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NeATeIbHOCTH, CBI3aHHBIMU
¢ GUBHKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha JTOCTIKCHUSIX
(u3HUECcKOl HayKH.

Ha wuszyuenue ¢usuku (yrinyOn€éHHbIA YpOBEHb) Ha YPOBHE OCHOBHOIO
obmero obpaszoanus orBoautcs 340 yacoB: B 7 kiacce — 102 yaca (3 yaca B
Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9 knacce — 136 yacos (4
yaca B HEJIEIH0).
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COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAKOUIEro Mupa.

®usnka — HayKa O Mpupoje. SBIeHUs OPUPOJIbI (3IEMEHTBI COACPKAHUS,
BKJTIOYAIOIINE MEXIPEIMETHbIE CBsI3N). DU3NUECKUE SIBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, DJICKTPUUYECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®dusnyeckrue BeaU4UHBI. PasmepHocTh. EquHuIel Gusnyeckux BeIUYHH.
N3mepenne ¢u3nueckux BeNMWYHMH. OTajgoHbl. Pusmdeckwe npubdopsl. llena
nenenus. [lorpemHocTs n3Mepenuil. [Ipasuna 0e3omnacHoro Tpyaa npu padore ¢
nabopaTtopHbIM 00opy0BaHueM. MexayHapoaHasi cucteMa eaunull. llepeBos
BHECUCTEMHBIX euHHUI] B equHuibl CH.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAYKM M3Y4alOT MPUPOIY.
EcTtecTBeHHO-HAYUHBIN METO/] TO3HAHUSA: HAONIOACHNUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBI)KCHUE THUIIOTE3, OHKCIEPUMEHT IO MPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro sipjieHus. OmucaHue QU3NYECKUX SIBJICHUN C
MIOMOIIBIO MOJIETICH.

Jemoncmpauuu.

MexaHnueckue, TEMJIOBbIE, SJEKTPUYECKHWE, MAarHUTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHHSI.

dusnyeckue MpUOOPHl U MPOIEaypa MPSIMbIX U3MEPEHUN aHAJOTOBBIM U
1T (PpOBBIM TPHUOOPOM.

Jlabopamopmuwie pabomel u onvimel.

OrnpeneneHue UeHbl JeIeHUs MKaJIbl U3MEPUTEIBHOTO MPUOopa.

N3mepenune paccTosHUM.

N3mepenue miomaan 1 o0béMa. MeTo 1 majeTku.

N3mepenue BpemMeHH.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO TEJA.

Onpenenenue pa3MepoB MaIbIX TeJl. MeTo1 psAIoB.

[IpoBenenue uccnenoBaHUs MO MPOBEPKE THIOTE3bI: MAJBHOCTh MOJETA
IapyKa, MyImeHHOTo TOPU30HTAIBHO, TEM O0JIbIlIe, YeM OOJIbIIIEe BRICOTA ITyCKA.

Paznen 2. IlepBoHayajibHble CBeIeHUsI 0 CTPOEHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, KX pa3Mepbl U MacChl. OMbITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrokeHue yactull BemecTBa. CBs3b CKOPOCTH JBMKEHUSA YaCTHUIl C
temnepatrypoil. bpoyHosckoe npmwxkenue. Juddysus. BzanmonerictBue yactuiy
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE T'a30B, )KUIAKOCTEN U TBEPABIX
(kpuctamnuyeckux) Teia. B3auMocBsi3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHUAX W HMX  aTOMHO-MOJICKYJISIPHBIM ~ CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Jemoncmpauuu.

HaGmtonenrie OpoyHOBCKOTO IBUKEHUS.

Habmonenune nuddysun.

HaGmronenne  sBneHui,  OOBSACHSIOMIUXCA  NPUTSHKCHHEM WU

OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopuwvie pabomul u onvimul.

Ouenka guameTpa aroMa METOJIOM psiioB  (C  HMCIOJIb30BAHHEM
dboTorpadmii).

OnbIThl IO HAOJTIOJIEHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.
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OneITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

Pa3nea 3. /IBusKeHHe U B3auMo/ielicTBHE TeJl.

Mexannyeckoe pasuxkeHue. Ilyte um nepememienue. PaBHOMeEpHOE U
HepaBHOMepHOeE JBMxkeHne. CBOOOJHOE TTaJieHue KaK MpUMep HEPaBHOMEPHOIO
nBrkeHus ten. CkopocTb. CpeHsisi CKOPOCTh TP HEPABHOMEPHOM JIBUKECHUHU.
Pacu€T nyTu 1 BpeMeHU JBUKEHUS.

I'paduixku 3aBUCMMOCTEH BEJIWYWH, OMMUCHIBAIOIIMX ABMXKeHHE. OO0mue
NOHATHS OO0 OTHOCUTEIBLHOCTU JABMKeHUS. CIoXKeHUuEe CKOPOCTEeH i Tell,
JIBUKYIIUXCS TTApaJUIeNIbHO.

SBneHue mHepHMU. 3aKOH MHEpIUM. B3anmojaeicTBue Ten Kak MpUYMHA
W3MEHEHHUSI CKOPOCTH IBWKEHUs Tela. Macca Kak Mepa HMHEPTHOCTH Tella B
MOCTYyNaTeIbHOM JBWKEHUU. I[InoTHOCTh BemecTtBa. CBsI3b TUJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJl B eauHuile 00béma BemiecTBa. CMECH M CIUIABHI.
IToBepXHOCTHAsA U JIMHEWHAs IUIOTHOCTb.

Cuita kak xapakTepHuCcTUKa B3auMoaecTBus Ten. Cuia yopyrocTy U 3aKOH
I'yka. M3mepeHne cuitbl ¢ HOMOIIBIO JUHAMOMETpPA. SIBJIICHUE TSATOTEHUS U CHIIA
TsokecTH. Cuia TSOKECTH Ha Jpyrux IulaHeTax. Bec Ttena. HeBecomocTs.
CnoxeHue cuil, HalpaBJICHHBIX MO0 OAHOW NpsiMOM. PaBHOAEWCTByroLIast CHUIIL.
Cuna tpenusa. TpeHue CKOJIbKEHHUSI U TPEHHE MOKOsI, BSI3KOe TpeHue. TpeHue B
MIPUPOJIC U TEXHUKE.

Jlemoncmpayuu.

HaGmroieHre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopocTy NPSAMOINHEMHOTO ABUKECHUS.

HabGmronenvie siBieHUsT HHEPIIUH.

HaOnronenrie n3aMeHeHus: CKOPOCTU MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHME MACC IO B3aUMOJICHUCTBUIO TEII.

CrnoxeHune CHJI, HallpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopuwvie padbomul u onvimel.

Ornpenenenue CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapUKa B KUAKOCTH,
MOJIEJIH DJIEKTPUYECKOI0 aBTOMOOWIISI M TaK Jlajee).

Onpenenenue cpenHeld CKOPOCTU CKONbXEHUs Opycka WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (1nedopMarivm)
MPY>KUHBI OT TPUIIOKEHHOUW CHUIIBI.

OnbITEI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTDb CHJIBI TPEHUSI CKOJIBKEHHS OT
CHUJIBI IaBJICHUS U XapaKTepa CONMPUKACAIOIIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH U ra3oB.

Hasnenne. Cuna paBneHus. CnocoObl YMEHBIIEHHS U YBEJIMYEHHUS
naBneHus. JlaBneHue ra3a. 3aBUCUMOCTh [IaBJICHHMs raza OT 00bEMa U
TeMrieparypsl. [lepenaya naBneHus: TBEPAbIMU TENAMU, KUAKOCTIMU U Ta3aMH.
3akoH [lackans. [THeBMaTHUeCKME MAIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUJKOCTU OT IIIYOMHBl  MOTPY>KEHHUS.
I'uppocratnueckuii mapanokc. CooOmaromuecs cocynbl. ['mapaBianueckue
MexaHu3MbI. MIco/ib30BaHNE BBICOKUX JIABJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTporCTBO BOAOIPOBO/IA.

Atmocdepa 3emnu u atmocepHoe aaBiaeHue. [[puauHbl CyiecTBOBaHUS
BO3ymHON 000709k 3emumn. OnbiT Toppuuerum. M3mepenue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EpHOro JaBJI€HUsI OT BBICOTHI HAJ[ YPOBHEM
mops. [Ipubops! 11t u3MepeHus: aTMOCHEpHOro 1aBJICHHUS.
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JlelicTBrE XKUJIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH ~ Apxumena.  YCIOBHE€ ~ BO3HUKHOBEHUS
BBITAJIKUBAIOIIEH  (apXumenoBO) cuibl, mnoATrekaHue. IlmaBanuwe Ted.
BosgyxonnaBanue.

Hemoncmpauuu.

3aBUCHUMOCTD JIABJICHUS ra3a OT TEMIEPATYPHI.

[Tepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaronyecst COCyIbl.

['mapaBnuueckuit rpecc.

[IposiBnenue nericTBust aTMOC()EPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTb BBITAIKUBAIOILIEH CHIIBI OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh
YacTH Tela U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus TEN: IJIaBaHUE WX MOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHHUS TJIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuwvie pabomul u onvimul.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTH TeNa.

OnpeneneHue  BBITAJIKMBAIONIEH  CUJIbI, JEHCTBYIOIIEH Ha  Telo,
MOrPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUJIBI, ICMCTBYIOIIEH HA TEJO
B KUJKOCTH, OT Macchl TeJa.

OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKHBAIOIICH  CHIIBL,
NEHCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMA NOTPYKEHHOM B )KUIAKOCTh YaCTH
T€Jla U OT IUIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHWE JIOOKA U
onpenesieHne €€ TPy30I0AbEMHOCTH.

Pa3znea 5. PaGora 1 MOIIHOCTB. JDHEpPTrHUs.

Mexanuueckas paboTa IS CHJI, HAaMpaBlICHHBIX BJOJb JIMHUU
nepemMenieHus. MoIHoOCTb.

[IpocTbie MexaHW3MBI: pblYar, BOPOT, OJIOK, MOJKCIACT, HAKJIOHHAs
IUIOCKOCTh, HOXXHWUYHBIA MeXxaHu3M. MowmeHT cuibsl. PaBHOBecue peryara.
[IpaBuno momentoB. [IpuMeHeHue mMmpaBuiia paBHOBECHs pbldara K OJIOKY.
«3onotroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocTsie
MEXAHU3MBbI B ObITY, TEXHUKE, ’KUBBIX OPTaHU3MAaX.

Mexannueckasd 3Heprus. KuHeTmyeckas W MOTEHLHUANIbHAs JHEPTHS.
[IpeBpaiieHre OJHOTO BHJIA MEXaHUYECKOW OJHEPruu B Apyrol. 3akoH
COXPAHEHHUS U MPEBPALICHUS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomel u onvimel.

HccnenoBanne ycinoBui paBHOBECHS pblyara.

N3mepenne K11/ HaKJIIOHHOM IIIIOCKOCTH.

N3yuenue npasuia peluara AJisi OJIBHXKHOTO U HETOBUXKHOTO OJIOKOB.

Onpenenenue KIIJ] moaBMXHOTO 1 HETIOJBUKHOTO OJIOKA.

Onpenenenue pabOThI CUITBI YIPYTOCTH MIPH MOIBEME TPY30B MPU TOMOIIN
MOJBUXKHOIO OJI0KA.

N3ydenune 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

8 KJIACC
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Paznen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYISPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB UM MOJIEKYJ. ONBIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. I'pagen — HOBbIM MaTepuan AJisi HOBBIX
TeXHOJIOTUH. TEeXHOTOTHM TOJy4eHUsT UCKYCCTBEHHBIX anma3oB. OObsiCHEHHE
CBOMCTB I'a30B, )KUAKOCTEN U TBEPIBIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETHYeCKOW Teopuu. [loBepXHOCTHOE HATA)KEHUE, CMAUYMBAHUE, KATUJUISIPHBIE
SABJICHHS. TennoBO€ pACHIMPEHHE U CHKAaTHE. 3aBUCUMOCTh JIABJIICHUA Ta3za OT
00BEMa, TEMIEPATYPHI.

Temneparypa. CBsA3p TeMmnepaTypbl CO CpEIHEN KMHETUYECKOW IHEPTHEi
TEIJIOBOTO JBWKEHUS YacTUll. TeMneparypHbIe IIKaJbl.

BryTtpennsis sneprusi. CrnocoObl H3MEHEHUS BHYTPEHHEH DSHEPTUH:
Terionepegaya M coBepuieHue — pabotel.  Buael  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, 3TydeHUE. Buapl Temionepeaaum B mpupoae u
TexHuke. HeoOpaTMMOCTh TETTOBBIX MPOIIECCOB.

KonudectBo Temnothl. Y penbHas TEII0EMKOCTh BelecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHEHHE TEMIOBOTO
OanaHca.

[InaBneHre W OTBEpPIICBAHUE KPUCTALUIMYECKUX BEIIECTB. Y I€NIbHAS
TeruioTa miasienusd. [lapoodpazoBanue u konaencanus. Mcnapenue. Kunenue.
VY nenbHas TemoTa mapooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT
atMoc(epHoro aaBieHus. HachllleHHBIH M HEHACHIIIEHHBIN map. BiaxxHocTb
BO3/yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPAHUSL.

[TpuHumner paboTel TeroBbix asurateneid. KIIJ TeruioBoro asuratesns.
TemioBbsle ABUATATENIM W 3alIUTa OKPYXKAIOWIEH cpenpl. TermioBsle MOTEPU B
TEIUIOCETSIX.

3aKOH COXpPAHEHHMS U MPEBPALICHUS SHEPTUU B MEXaHUYECKUX U TEIIJIOBBIX
npolieccax.

Hemoncmpauuu.

Hab6mronerre OpoyHOBCKOTO JIBHKCHHSI.

HaGmonenue nuddysum.

HaGmionenue siBieHUN MOBEPXHOCTHOTO HATSDKEHUS, CMayuBaHUS U
KaWUIAPHBIX SIBIICHUM.

HabGmronenne TermioBoro pacuiupeHus Te.

N3meneHnne naBneHusl ra3a Npu W3MEHEHUU 00bEMa U HArpeBaHUU WIH
OXJIKICHUMU.

[IpaBuiia u3MepeHus TemnepaTyphl.

Bubr Tenonepenaun.

OxnaxkieHue Ipyu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaAMHU.

CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HabGnronenue kumneHus.

HabGmronenne moctossHCTBa TeMITepaTyphl MPH MJIABJICHUH.

Mopenn TEeIIOBBIX ABUTATEIICH.

Jlabopamopuwvie pabomul u onvimul.

OnpITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTS>KEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
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N3mepenne temnepaTypbl NPU MOMOIIM KUIAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.

OnpITel O HAOMIOACHUIO TEIIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBaeHus Bo3Ayxa B OalJIOHE IIIIPULIA.

HccnenoBanne 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €ro oObéMa u
TEMIIEPATYPHI.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOI TPYOKE OT TeMIlepaTyphl.

Habmronenne u3MeHeHUsT BHYTPEHHEW DSHEpPrUM Teja B Ppe3yibTare
TEIIoNepe aul U padOThl BHEITHUX CHJI.

HccnenoBanue siBlIeHUs TEIUIOOOMEHA MPHU CMELIMBAHMM XOJIOJHOW U
ropsiueu BOJIbI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  IpHU
TETMIO00OMEHE C HAarpeThIM METANTNYECKUM LIIIUHIPOM.

OnpeneneHne MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HeroTOHa-Prxmana).

Ornpenenenue yaenbHON TETNIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue y1eabHON TEIUIOTHI IIJIaBIEHUS JIbJA.

Paznen 7. DaekTpruuecKkue ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Ten. /[Ba pona sneKkTpuyecKux 3apsaoB. B3anmonerncTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onextpudeckoe nojue. Hanpsyk€HHOCTH 3nexkTpudeckoro nois. IlpuHumn
CYINEpIO3ULIAN NEKTPUUECKHUX MOJI€H (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsI0B. DIEMEHTAPHBIN JJIEKTPUUIECKHUM 3apsia.
Crpoenne aroma. I[IpoBOOHWKHM, AMAJIEKTPUKH M TMOJYOPOBOJHHUKH. 3aKOH
COXpaHEHMS ANEKTPUUYECKOTO 3aps/ia.

DNeKTpUYeCKuid TOK. YCJOBHUS CYIIECTBOBAHHUS 3JIEKTPHUYECKOIO TOKA.
NcTtouHukn mOCTOSIHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B METaJUIAX, )KUJIKOCTAX U razax.

Onektpuueckas nenb. Cuina TOKa. DJIEKTPUYECKOE HAIpSKEHHE.
AMriepMeTp M BOJBTMETP B LENH HOCTOSHHOrO ToOKa. CONpOTUBIEHUE
IIPOBOJHUKA. Y AEJIBHOE CONPOTHUBIICHHE BewlecTBa. 3akoH Oma Ui ydacTka
uenu. [locnenoBarenbHoe U MapauieibHOE COeAMHEHNE NMPOBOAHUKOB. DJ(C B
LENU MOCTOSTHHOTO TOoKa. 3akoH Oma s monHou uenu. [IpaBuna Kupxroda.
Pacuér npocTeIx anekrpudeckux nemnei. Heamuenpie 31eMeHThI.

PaGota u MomHOCTH 3yekTpuueckoro Toka. 3akoH Jxoyms-Jlenna.
DJEeKTpUYECKUE IEeNH U TMOTPEOMTEeNr DSIEKTPUUYECKOW DSHEpruu B OBITY.
KopoTtkoe 3ambikanue.

[locTositHHBIE ~MarHUTBHl. B3auMOAEHCTBHE MOCTOSHHBIX MAarHUTOB.
MarnuTHoe nojie. MarHuTHoOE 1osie 3eMJIM ¥ €ro 3HaY€HUE JIJIS )KU3HU Ha 3eMJI€.
OnpiT Opcrena. MarHutHoe ToJi€ AJIEKTpUYECKoro Toka. OmbIT Amriepa.
[IpumeHeHne >IEKTPOMArHUTOB B TEXHUKE. JIeiCTBME MarHMTHOrO IMOJs Ha
NpoBOAHUK ¢ TokoMm. Cuma Awmmepa U omnpeaeieHue e€ HampaBICHHUS.
DJIIEKTpOJBUTATENb MMOCTOSSHHOTO TOKA. VCcmoyib30BaHKME 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel ®apages. fIBieHHE 3JIEKTPOMAarHUTHOM uWHAYKIUHU. [IpaBuio
Jlenna. Onexrporenepatop. CrnocoObl MONYYEHHUS! 3JIEKTPUUYECKON SHEpPrumu.
DNEKTPOCTAHIIMK HA BO30OHOBJISIEMBIX MCTOYHUKAX IHEPTUU. DKOJOTUYECKHE
npoOeMbl SHEPTeTUKHU. TOIIMBHBIE 3JIEMEHTBI U 3JIEKTPOMOOUIIH.
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Hemoncmpavuu.

DIIeKTpU3aLHus TEN.

JIBa posia 3IEKTPUYECKUX 3apsiI0OB U B3AUMOJICHCTBUE 3aPSIKCHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsA UHIYKIIHSI.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3apsJIOB.

MojienupoBaHue CHUJIOBBIX JIMHUWA JJIEKTPUYECKOTO MOJISI C TMOMOIIBIO
OyMa’KHbIX CYJITaHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

HcTouHMKHN IOCTOSSHHOTO TOKA.

JIENCTBHS IIEKTPUYECKOTO TOKA.

DIJIEKTPUUYECKUM TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepenune cuitbl TOKa aMIIEpMETPOM.

N3mMepenune 3eKTpUYeCKOro HANPSIKEHUS BOJIbTMETPOM.

Peocrar u MmarasuH CONpOTUBICHUN.

BzaumonencTBrEe TOCTOSTHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3IEJICHUS MTOJOCOB MarHuTa.

MopaennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OmneIiT Opcrena.

MarauTHoe noje ToKa. DJIEKTPOMArHuT.

JleicTBME MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

DIIEKTPOJBUTATEIb IOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimul.

OnpIThl 10 HAOJIOJCHUIO AJIEKTPU3AIUU TEJA NPHU CONPUKOCHOBEHUU U
UHIYKIHEH.

UccnenoBanne nEUCTBUS BJIEKTPUYECKOTO IO HA NPOBOJAHUKU U
JTBJICKTPUKH.

COopKa 1 UCTIBITAHHE DJICKTPUYECKOM e OCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTHU CUJIbI TOKA, MTPOTEKAOLIETO YEPE3 PEZUCTOP,
OT HAIIPSDKEHUS HA PE3UCTOPE U COIPOTUBIIEHUS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBHCUMOCTD AIEKTPUUECKOTO
COIIPOTHUBIICHUS MTPOBOJIHUKA OT €T0 JUIMHBI, MUIOMIAIN MMOTIEPEYHOTO CEUCHUS U
MaTtepuana.

Ornpenenenue yaelbHOrO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUH IIPU  MOCIEI0BATEIBHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia ajg CWIbBl TOKAa MPU NApPaAJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue I/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[TpoBepka npaswi Kupxroda.

[TpoBepka BeinoiHEHUS 3aK0HAa OMa 715 MOJTHOU LIETIH.

N3ydyeHrne BOIBTAMIIEPHBIX XAPAKTEPUCTUK HEJIMHEUHBIX HJIEMEHTOB
(JtamITbl HAKAJTMBAHMSI WJIH TTOJYITPOBOJHUKOBOIO JTMO/1A).

Onpenenenue pabOTHI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOUIHOCTH  3JIEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

Onpenenenue KII/[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
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N3yyeHnne MarHUTHOTO MOJISt TOCTOSSHHBIX MAarHUTOB MPHU UX 00BhEIMHEHUU
U pa3/ICJICHNM.

HccnenoBanne AeCTBUSA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OneITel, JEMOHCTPUPYIOLIWE 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBHS
KaTyIIKH C TOKOM M MarHuTa OT CWJIbl M HaIpaBJICHHS TOKAa B KaTYyIIKE U OT
Hanuuus (OTCYTCTBUS) CEpJICYHUKA B KATYIIIKE.

N3ydeHune neicTBUs MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl 2JIEKTPOABUTATENS.

N3mepenue KII/] anekTpoaBurareibHON yCTAHOBKH.

OnpITEl MO UCCIEAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIIUU:
WCCIIEJOBAHUE U3MEHECHUI 3HAYCHUS U HATPABIICHUSI MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHasi Touka. CrocoObl ONMUCaHUS
MEXaHUYECKOTO JIBKEHUS: TaONM4YHbIM, TrpaduyecKkuil, aHaJIUTHYECKUU.
Cucrema orcuéta. OTHOCUTEIBHOCTh MEXAHUUECKOTO IBUKECHUSI.

BekTopHble BeIWUMHBI, ONEpPAlMM C BEKTOPAMM, IPOEKLIHUH BEKTOPA.
Paguyc-BekTop MartepuanbHOW  TOYKH, NEPEMEIICHWE Ha  IUIOCKOCTH.
PaBHOMepHOE mNpsIMONIMHENHOE ABUKEHUE. HepaBHOMEpHOE MNPAMOIMHEUHOE
nekeHre. CpenHsii W MTHOBEHHAsi CKOPOCTh Tella MNpU HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOYCKOpEHHOE MNPSIMOJIMHEMHOE IBHKCHHUE. Y CKOPEHUE
cBoOoHOrO naaeHus. OnsITel ['anuies.

I'paduueckas unTepnpeTanys yCKOPEHUs, CKOPOCTH, POMUJIEHHOTO ITyTH U
NEePEMELLEHHUS 1JIs1 PSAMOJIMHENHOTO JBUKEHHS.

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBro>KEHHE MO OKPYKHOCTU. JIMHEWHass CKOpOCThb, YIJIOBasi CKOPOCTb,
Mepuoj U 4acToTa oOpalieHusl TPy PaBHOMEPHOM JIBUXKEHUU IO OKPY>KHOCTH.
CKopOoCTh U YCKOPEHUE MPH ABUKEHUU MO OKPY>KHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOIIASA CUJIA.

[IepBrii 3axkoH Hprorona. Bropon 3akoH HerorTona. Tperuil 3akoH
Herorona. [IpuHuun cynepro3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUSI CKOJIbKEHHS,
CuJia TPEHUS MOKOs, Apyrue Buibl TpeHus. Koadduiment tpenus.

JIBUKEHUE TEN 10 OKPYKHOCTH MOJI JICUCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnu u noabeéMHas cuiia Kpbuia. COBpeMEHHBIE JETATEIbHbIE
amnmaparbl, CyJa Ha IOABOJIHBIX KpBUIbSX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWISAX. J[BH)KEHUE 10e3/1a Ha MAarHUTHOM MOTyIIKE.

Cuita TSHKECTHM M 3aKOH BCEMHUPHOIO TATOTEHUs. [[BH)KEHUE Tell BOKPYT
IrPaBUTALIMOHHOTO IeHTpa (B ToM uwucie miaHeT Bokpyr Comnnua). Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBecoMOCTh 1 meperpys3ku.

PaBHOBecue marepuanbHOil TOUkU. AOCONIOTHO TBEPAOE Teno. PaBHOBECHE
TBEPAOTO TeENa C 3aKPEIUIEHHOW OChIO BpamieHus. MomeHT cunbl. LleHTp
TSYKECTH.

NUmnynee Ttema. M3meHenue wummynsca. MMmoynbc cuiibl. Yopyroe u
HEYyIpyroe B3auMOJCHCTBHUE. 3aKOHbI M3MEHEHUS W COXPAHECHHUS HUMITYyJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexanudeckass paboTa U MOLIHOCTb. PaboTa cUi TSKECTH, YHPYroCTH,
Tperusi. CBsa3b dHEpruu U padoThl. [loTeHIIMaNbHAS SHEPTHS Teia, MOTHATOTO
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HaJl TOBEPXHOCThIO 3eMiid. lloTeHuuanbHas SHEPrusi CXKATOW MPYKUHBI.
Kunetnueckas sHeprusa. Teopema 0 KHHETUYECKOW YHEPTUU. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUYECKON IHEPTHH.

Hemoncmpauyuu.

HabGmronenne MexaHHM4eCKOro JIBHKEHHS Tella OTHOCHTENBHO PAa3HBIX TEl
OTCYETA.

CpaBHEHME IIyTEM M TPACKTOPUM JBHXKEHUS OJHOTO M TOTO JKE€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne ckopoCcTy U YCKOPEHUS NPSIMOJIMHENHOTO IBUYKECHUSI.

HccnenoBanne npu3HakoOB PABHOYCKOPEHHOT' O JIBUKEHUS.

HaGnronenue nBH>KEHMS Tela 10 OKPYKHOCTH.

HaOmnronenrie MexaHnuecKkux sIBICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCUTEIBHO
KaOuHeTa QU3HKH.

HabGmronenne paBHoBecHus Tell, CBOOOTHOTO IMa/IeHUs, KOeOaHUs MasTHAKA
B UHEPILHAIBHBIX CUCTEMAX KaK MOATBEPKACHUE MPUHIIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHUS TEJIA OT ET0 MACChl U IEHCTBYIOIIEN HA HETO CUJIBL.

HaGmronenne paBeHCcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

N3meneHune Beca Tena npu yCKOPEHHOM JBUKEHUH.

[Iepenaua umiynbca npu B3aUMOJIECUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU NIPU B3aUMOICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCca MPU a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

HabGmronenne peakTHBHOTO ABM)KCHHUS.

CoxpaHeHue SHEpPruu Mpu CBOOOIHOM MaICHUHU.

CoxpaHeHue SHEpruu MpHu ABMKEHUH TeJla MO JEHCTBUEM TIPY>KUHBI.

Jlabopamopuwvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa A pa3roHa M JAJbHEWIIEr0 pPaBHOMEPHOTO
JBYKECHUS IIAPUKA WU TEIEHKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUSI OpycKa WU JBUKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHs Tejla NPU PABHOYCKOPEHHOM JBMYKEHHH 10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHON CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0e3
HAYaJIbHON CKOPOCTH MYTH OTHOCSITCS KaK PsJ HEYETHBIX YUCEI, TO BpPEMEHaA
OJINHAKOBBI.

HccnenoBanue IBUKEHUA Teaa, OPOLIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbI
HOPMAJIbHOTO JaBJICHUA.

Onpenencaue kKodPpPUIIMEHTa TPEHUS CKOJIbXKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCMMOCTH CUIIBI YIIPYTOCTH, BO3HHUKAIOIIEH B MPYXKUHE,
OT cTeneHu AehopMaliy NPy KUHBI.

Onpenenenue pabOThI CUITBI TPEHUS ITPU PABHOMEPHOM JIBHXKEHHUH TeJia 110
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenune pabOTBl CHJIBI  YOPYTOCTH HpH HOABEME Tpy3a C
UCI0JIb30BAaHUEM HEMOJBHXKHOIO U MOABMYKHOTO OJIOKOB.

Pa3nen 9. Mexannueckue KoJ1e0aHUA M BOJIHEI.
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KonebarenbHoe paBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
MEepUOJl, YacToTa, AaMIUIMTyJa. [‘apMoHMYeckue KojeOaHus. 3aTyxarouue
Kojebanus. BeiHyXaeHHbIe Konebanus. Pe3oHaHc.

MaremaTU4eCKU U TIPYKUHHBIA MAasTHUKU. [IpeBpallieHue sHEpruu npu
K0J1e0aTeTbHOM JIBH)KCHHH.

Mexannueckue BOJHBI. [IpononbHble M monepeuHble BoJHBI. (CBOMCTBa
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. JjirHa BOJTHBI U CKOPOCTh
e€ pacrpocTtpaHeHus. MexaHU4eCKue BOJHBI B TBEPAOM TeEJE, CEMCMUUYECKUE
BOJIHBI.

3Byk. PacnpoctpaHeHnne u oTpakxeHue 3ByKa. [ pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. MH@pa3Byk u yiapTpa3Byk. Vcmosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

JHemoncmpayuu.

HaOmronenne xosie0aHuii Ten IMOA IEHCTBUEM CHIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGmronenue kosie0aHuil rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenne BoIHYXIEHHBIX KOJI€OaHUI U pEe30HaHCcA.

PacnpocTpanenuie npoaoIbHBIX U ONEPEYHBIX BOJIH (HA MOJIEIN).

Hab6monenne narepdepeniinu u Audpakiiui BOJH Ha TOBEPXHOCTH BO/IBI.

HaOnroneHrie 3aBUCUMOCTHU BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTUYECKHN PE30HAHC.

Jlabopamopuwvie pabomul u onvimul.

Onpenenenue 4YacToThl M mepuofa KoyieOaHU MaTeMaTUYecKOoro
MasiTHUKA.

Omnpenenenre 4acToThl M MEPUo/Ia KOJIeOaHH I MPY>KUHHOTO MasTHUKA.

UccnenoBanue 3aBUCUMOCTH MEpHO/Ia KOJIeOaHU Ipy3a HA HUTH OT JAJIUHbI
HUTHU.

HccnenoBanne 3aBUCUMOCTH TIepHoO/ia KOJI€OaHU IPYKUHHOTO MasiTHUKA
OT MAacchl Ipy3a.

[TpoBepka HE3aBUCUMOCTU MEpUOJia KoJeOaHUM rpys3a, MOABEHICHHOIO K
JIEHTE, OT MaccChl Ipy3a.

OneIThl, JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh  Iepuoja  KosieOaHUU
NPYKUHHOTO MasiTHHKA OT MaccChl rpy3a U )KECTKOCTU MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOrO MaAeHMUS.

Pazgea 10. DieKTpoMarHuTHOE 1MoJIe U JIEKTPOMATHUTHbIC BOJIHBI.

DJIEKTPOMArHUTHOE  MOJ€E. JIEKTPOMarHuTHble BOJHBL.  (CBOKCTBa
AIEKTPOMArHuTHhIX BOJH. [Ilkaia 3neKTpoMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJIsI COTOBOM cCBsA3U. Pammonokamus. Kocmuueckas
CBSI3b.

DJIeKTpOMaruuTHas npupojaa ceeta. CKopocTh cBeTa. BOoJIHOBBIE CBOMCTBA
cBeTra: uHTephepeHIus U Tudpakius.

Hemoncmpauuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

WNuTtepdpepenuus u nudpakius cBera.

Jlabopamopuwvie pabomul u onvimol.

N3yyeHnue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHIBHOTO
TenedoHa.

[IpoBeneHne onbITOB MO HAOMIOJECHUIO WMHTEphEpeHUUMH U AUdpakuuu
CBETA.

Pa3znen 11. CBeToBbI€e ABJICHHUS.
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JIlyueBass MoJenb CBeTa W IEOMETpUYECKas onTuka. VcTouHuku cBeTa.
[IpsmonuueliHoe pacnpoctpaneHue cBeta. 3armenus ComHna u  JIyHBL
Otpaxenue csera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTpoenue
U300pakeHui, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBera. llosmHoe oTpaxeHue
cBera. lcronb3oBaHWE MOJHOTO OTPAaXE€HUS B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHASI CBSI3b.

JIunza, xox nydenr B auH3e. PopMmyna TOHKOW JMH3BL. llocTtpoeHue
U300pakeHui, CHOPMHUPOBAHHBIX TOHKOM JHH30M. Omnruueckas cucTema
¢oroanmapaTa, MUKpOCKOoIla M Tejeckomna. ['Ja3, kak ONTHYecKas CUCTEMA.
bim30opykocTh U JAITBHO30PKOCT.

Paznoxxenue Oenoro ceera B crektp. Omnbitel HbloTona. CroxxeHue
CIIEKTPAJIbHBIX LBETOB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpsmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paxeHuil B MIOCKOM 3€pKaje.

[Ipenomnenue cpera.

Onrtryeckuil CBETOBO/I.

Xox nydeld B COOMpArOIIe JIMH3E.

Xox JIydel B pacCEeUBarOIIEH JINH3E.

[Tonyyenue n300paxeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToamnmapara, MUKPOCKONA U TEJIECKOIIA.

Mopenn rnasa.

PasnoxeHue 6e10oro cBera B CEKTP.

[Tomyyenue 6en0ro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomul u onvimul.

HccnenoBanne 3aBUCHUMOCTH YIJla OTpPa)KE€HUsI CBETOBOrO Jiyda OT yrjia
MaJeHUs.

N3yuenue cBOMCTB M300paKeHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH  yIjla TMPENOMIICHHMS OT yria HajeHus
CBETOBOTO JIy4a Ha TPAHUIIE «BO3LyX—CTEKIIOM.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIIEH JIMH3HI.

Onpenenenue POKyCHOTrO pacCTOSIHUSI U ONTUYECKON CUIIbI coOMparomieit
JIUH3BI.

OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPUATHIO IIBETA MPEIAMETOB IMPU HUX HAOIIOJCHUU 4Yepes
I[BETOBbIE (DUITHTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OneiTel Pezepdopaa u minanerapuas mozaens atomMa. Monens atoma bopa.
Hcnyckanue u nornonieHrne ceeta atoMmoM. KBaHThel. JInHeYaTbie CIEKTPHI.

PagnoaktuBHOCTE. Aunbda-, Oera- m rTamma-usznydeHus. CrtpoeHue
aToMHOro siapa. Hykinonnas mozens atomHOro siapa. M3zoronsl. PagnoaktuBHbie
npespauieHus. [lepuoa nmomypacmnana aTOMHBIX siAep. [lelicTBUE paluOaKTUBHBIX
U3ITyYEHUN Ha )KUBbIE OPTaHU3MBbI. 3alIUTa OT PaAUOAKTUBHOTO U3TyYEHUS.

SAnepHble peakuu. 3aKOHbI COXPAaHEHHUs 3apsI0BOIO U MacCOBOTO YHUCEIN.
OHeprus cBsi3M aTOMHBIX szep. CBs3b Macchl M dHEpruu. Peakunu cuHTe3a U
nenenust anep. Mcrounuku sHeprun ConHua W 3BE3N. SnepHas sHepretuka.
DKoJIOruYecKue MpoodIeMbl sIACPHON SHEPTETHKU.

Hemoncmpauuu.

CrieKTpbl U3Iy4EHHUsI U ITOTJIOLICHUS.
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CrexTpsl pa3In4yHbIX ra30B.

CnekTp Bogopo/a.

HabGmronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOUTUX U3TYYCHUH.

Peructpanus usinydeHus: NpUupOAHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuwvie padbomul u onvimaol.

HaOmnroieHre CrlomHbIX U JIMHEHYAThIX CIIEKTPOB U3TYUCHUS.

UccnenoBanne TpeKOB: U3MEPEHUE SHEPTUU YACTUIII IO TOPMO3HOMY ITyTH
(o gotorpadusam).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPUTEIBbHO-00001IAK0 A MOAYIb.

[ToBTOpUTETHLHO-0000IIAOIIHI MOJYJTb npeHa3HaYeH VIS
CUCTEMAaTH3allud M O00O0OIEeHHUs] TPEAMETHOTO COJEpPKaHUS U OIbITa
JESTENbHOCTH, TPUOOPETEHHOTO TIPU HW3YYEHHUM BCEro Kypca (U3UKHU
yrayOn€HHOTO  YpOBHS, a TakXke JUIsi TOATOTOBKM K  OCHOBHOMY
rOCYy/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B mnpouecce wu3yueHHs [aHHOTO MOZYJS PEATU3YIOTCS M TOJIYy4aroT
JayibHelIee pa3BUTHE Y4YeOHbIE ACUCTBHS, OOECIEUYMBAIOIINE JIOCTUKEHUE
PEeIMETHBIX W METaNpeIMETHBIX pPEe3yJbTaToB oOOydeHus, (HOpMHpPOBaAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHHWE W OIHMCAHWE SIBICHUN Ha
OCHOBE TMPUMEHEHUs (U3MYECKUX 3HAHWM, HCCIEN0BATEIbLCKUE JICUCTBUS
(BBIABMKEHUE THUIIOTE3, TMOCTAHOBKA IIEM W IUIAHUPOBAHHUE HCCIEIOBAHUS,
aHaJu3 JTaHHBIX U MTOJYYEHUE BBIBOJIOB).

[IpeamoutuTenbHOW (GOPMON OCBOCHHUS MOJIYJS SIBISIETCS MPAKTUKYM,
porpaMmMa KOTOpPOro BKJIFOYAET:

pelieHre 3ajay, OTHOCSIIUMXCS K pa3IMuHbIM pas3jieiaM U TeMaM Kypca
(Gbu3MKHU, B TOM YUCIIE 33a4, MHTEIPUPYIOIINX COAEP>KaHUE Pa3HbIX Pa3/IeiioB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYasi paOOThI M OIBITHI
13 TIepeyHeN K pasjesiaM Kypca) B YCIOBUSIX CAMOCTOSITEILHOIO TIJIaHUPOBAHUS
MPOBEJICHUS HCCJIE0BaHUs, BbHIOOpAa M OOOCHOBAHUSI METOJlAa H3MEPEHUS
BEJIMYUH, COOPKHU IKCIIEPUMEHTATLHON YCTaHOBKU;

BBITIOJIHEHWE  MPOOJIEMHBIX  3aJlaHUi  MPAKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa (3aaHusl MO €CTeCTBEHHO-HAy4YHOW TPaMOTHOCTH), B TOM YHCIIE
3a/IaHUM C MEXKIIPEIMETHBIM COJIEP)KAaHUEM;

paboTy Haja TPYNIOBBIMU WIM  UHIWBUAYAIbHBIMH  IPOCKTAMU,
CBSI3aHHBIMHU C COZIEp>KaHUEM Kypca (QU3HKH.

N3yyenue moBTOPUTEIHHO-0000IIAIONIEr0 MOIYIS MOXKET 3aKaHYMUBATHCS
MIPOBEICHUEM JUArHOCTUYECKOM PabOThI 32 Kypc PU3UKHU YTITyOJIEHHOTO YPOBHS,
BKJIIOYAIOIIECH 3a/laHKsl PA3HOTO YPOBHSI CIOKHOCTHU. Pe3ynbTaThl BBIOTHEHUS
JUArHOCTUYECKOM  padOThl  MOTYT  TOKa3blBaTh  CTENEHb T'OTOBHOCTH
00y4Jaromuxcs K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY MO (PU3HKE, a TAKKe
CBUJICTENIbCTBOBATh O  JOCTUTHYTOM  ypPOBHE  €CTECTBEHHO-HAY4YHOM
IPAMOTHOCTH.
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IUDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA TIPOITPAMMBI 11O
OU3UKE HA VIJIYBJIEHHOM VYPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHHMA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO o00Imero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynprare wusyueHuss (uU3MKM Ha YpOBHE OCHOBHOIO OOIIETO
oOpazoBaHus y o0y4aromierocst 0yayT cpopMupoBaHsbl CIETYIONTUE TUIYHOCTHBIC
pE3yNbTaThl B YaCTH:

e I)nampuomuueckozo eocnumanus:

NpOSIBJIEHWE HWHTEpeca K KCTOPUU U COBPEMEHHOMY COCTOSIHHIO
POCCHICKOM (PU3HUECKON HAYKH;

[IEHHOCTHOE OTHOIIICHHUE K TOCTHUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parcoanckozo u 0yxo8HO-HPAECHEBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO
3HAYUMBIX U ITHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKUM MPUMCHEHHEM
JNOCTHKEHUN (DU3UKH;

OCO3HAHHME BAXXHOCTU MOPAIHHO-ITHUUECKUX IMPUHIUIOB B JCATEILHOCTU
YYEHOTO;

o 3)Icmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ICTETUYECKUX KaueCTB (PU3UUECKON HAYKHU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu Hayuno20 NO3HAHUA:

OCO3HaHWE IIEHHOCTU (U3MYECKOM HAayKd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAaXKHEUIIEH COCTABIISIOLICH
KyJbTYpBHI,

OpUEHTAIlMs B JIEATCIIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npecTaBieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOJIBI;

pa3BUTHE HAy4YHOU JIFOOO3HATENHHOCTU, MHTEPECA K HCCIIEIOBATEIHCKON
NEeSATENbHOCTH;

e S)ppopmuposanun Kyavmypol 300p06ba U IMOUUOHATILHO20 O1A20N0YUUA:

OCO3HaHWE IIEHHOCTU Oe30MacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TNpaBWJI OE30MACHOrO TOBEICHUS Ha
TPAHCTIOPTE, Ha JOPOTax, C AIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBaHUEM B
JOMAIIHUX YCIOBUSAX;

c(hOopMUPOBAHHOCTh HaBbIKa peIEKCUHU, NMPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOTO )K€ MpaBa y APYroro YeiaoBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropo/ia, Kpasi) TEXHOJIOTHYECKOU U COLIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOITUX B TOM YKCJI€ U (U3UUECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY U3YUYEHUIO MPOPECCUid, CBA3aHHBIX C (DU3UKOM;
o 7)IK0O102UUECKO20 60CNUMAHUA:

OpHCHTAIlMsA Ha MPUMEHEHHE (U3WYECKUX 3HAHWUU /IS PEIICHUs 3a71a4 B
00JlacTU OKpYXKAIoIIeW Cpelibl, TUIAHUPOBAHUS TIOCTYNKOB M OIICHKH HX
BO3MOKHBIX TTOCJIEJICTBUH ISl OKPYKalOLIEH Cpeibl;
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OCO3HaHME TI00aTBFHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH ux

pelieHus;
o 8)aoanmavyuu K uIMEHAIOUWUMCA YCI10BUAM COUUATLHOU U RPUPOOHOIL
cpeowl:

HOoTpeOHOCTh BO B3aUMOJECMCTBUM MPH BBIOJHEHUU HCCIEIOBAHUNA U
MPOEKTOB (PU3MUECKOM HAMIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM APYTHUX;

NOBBIIIEHUE YPOBHSA CBOE€W KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATEIbHOCTD;

HoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUMN, YMEHUH (OPMYIUPOBATH
UJIeU, TIOHATHUS, TUIIOTE3bl O PU3NUECKUX O0BEKTaX U SBICHUSX;

OoCO3HaHHWe JACPUIHUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
00JacTH (PU3HKY;

IUIAaHUPOBAHUE CBOErO Pa3BUTHUS B NMPUOOPETEHUH HOBBIX (PU3MUECKHUX
3HAHUU;

CTpEMJICHHE aHATTU3UPOBATh U BBISIBIIATH B3aUMOCBSI3H PUPO/IbI, 00IIeCTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHMIA,

OLICHKAa CBOMX JEUCTBUM C YYETOM BIIMSAHHUS HAa OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX INTI0OATIbHBIX MOCIIEICTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynmbrare ocBoeHUs MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromerocs  OyayT  cGpOpMHpPOBAHBI
MeTanpeIMeTHbIe pe3yJbTaThl, BKJTFOYAIOTITUE MO3HABATEILHbIE
VHUBEpCAIbHBIC Yy4eOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC YHHBEPCAIHHBIC
y4eOHbIe TCUCTBUS, PETYIATUBHBIC YHUBEPCATbHbIC YICOHBIC TCHCTBUS.

Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE 1elicCTBUSA
ba3oBble j1ornueckue aAefcTBu:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC TIPU3HAKA OOBEKTOB
(s1BIeHU), KI1acCUPUIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISITh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3M TPU WU3YyYEHUU (PU3HMUECKUX
SIBJICHMA W TIPOIIECCOB, JIEJIaTh BBIBOJBI C HCIOJIB30BAHMEM JEAYKTHBHBIX MU
UHAYKTUBHBIX YMO3aKJIIOUEHHM, BBIABUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bu3MUECKNX BEITNYHH;

CaMOCTOATETHLHO BEIOMPATH CIIOCOO peleHrs yueOHo# pusndeckoil 3aaaun
(cpaBHEHHME HECKOJIBKUX BaPHAHTOB PEIICHMS, BRIOOP HanOoJIee MOAXO/ISIIETO ¢
Y4IETOM CaMOCTOSTEIIHHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBarejbcKkHe 1eiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;

MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TIJIaHY OIIBIT, HECIIOKHBIN
(bu3MYEeCKU SKCIIEPUMEHT, HEOOIbIIIOE UCCie0BaHUE (PU3NYECKOTO SIBJICHUS;

OIICHMBATh HAa TMPUMEHUMOCTH H JOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHNS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIee pa3BUTHE  (U3HUCCKHUX
IPOLIECCOB, a TaKXKE BBIJBUTATh MPEINOJIOKEHUSI 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.
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Pabora c nndopmanmeii:

NPUMCHSTH PA3INYHBIC METO/BI, HHCTPYMEHTEI U 3alPOCHI MPH MOUCKE U
orOope wuHGMOpPMAIMM WIM JaHHBIX C YYETOM NPEAJIOKEHHONW y4uyeOHOM
(pu3nyeckoi 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPHPETUPOBATH MHGPOPMAIUIO
pa3INYHbIX BUIOB U (POPM MPEICTABICHHUS;

OLICHUBATh HAAEKHOCTh MH(OpPMALMU O KPUTEPHUSM, MPENTIOKEHHBIM
yUuTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeAcTaBICHUS
MHpOpMAIMN U WUIIOCTPUPOBATh pPELIacMble 3a/ladl HECIOKHBIMH CXEMaMH,
auarpaMMaMi, MHOM rpauKoi U UX KOMOMHALUSMH.

KoMMmyHnkaTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE JeliCTBHUS:

B Xxoj€ oOCyxkJeHHs y4eOHOro maTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT ¥ TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI U
BBICKA3bIBaTh HWJICH, HAIICJIICHHBIE HA pEIICHUE 3a7adud U MOJICpKaHue
Onaro>keIaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXICHHUSAMH JPYTHX YYaCTHUKOB
Jranora, OOHapy>KUBaTh Pa3INdKMe U CXOJICTBO MO3UIINN;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

MyOTMYHO MPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UIECKOTO OTBITA
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

IOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHIUBUTYaTbHON
paboThI PU PEIICHUHN KOHKPETHOU (PU3ndIecKoi mpoOIeMbl;

MPUHUMATh eI COBMECTHOU JESITEILHOCTH, OPTaHU30BBIBATH JCHCTBUS
Mo e€ JOCTHKEHUIO: PACIIPEACIIATh POJIH, O0CYKIATh MPOIECCHl U PE3yIbTaThl
COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;

BBITTOJTHSITh CBOIO YacTh pa0OThI, JOCTUTAsE KA4eCTBEHHOTO pe3yJbTaTa Io
CBOEMY HAIPABJICHUIO W KOOPAMHUPYS CBOW JCUCTBHUS C OPYTUMHU UYJIEHAMU
KOMaH]/Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPHTECPHSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAaHHBIM YUYACTHUKAMHU B3aWMOICHCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

BBISIBJISIT MPOOJIEMBbI B KU3HEHHBIX U YY4EOHBIX CUTYyalUsAX, TPEOYIOMIMX
TUIS pereHust GU3NYEeCKUX 3HAHUM;

OpPUEHTUPOBATbCA B  PA3IUYHBIX MOAXOJAaX MPUHATHS  PEIICHUIN
(MHIUBUIyaTbHOE, IPUHSITUE PEILICHUS B TPYIINE, IPUHATHE PEIICHUN IPYyNIoi);

CaMOCTOSITEJILHO COCTaBJISITh aJITOPUTM PEIICHUST PU3HUECKOMN 3aauu WU
IUIAaH HCCIEOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Ipe/jIaraéMbl€ BApUaHThl PEIICHU;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJbHBI HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYallUM U MpejiaraTh IjiaH €€ U3MEHEHHUS;

OOBSCHATh NPUYMUHBI  JIOCTIKEHHS]  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
JIeSITEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JESITEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOT0 UCCIICIOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
WU3MEHMBIIMXCS CUTyaI[ul, YCTAHOBICHHBIX OMHUOOK, BO3HUKIIHUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.
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CTaBHUTH c€0s1 Ha MECTO APYroro YeloBeKa B X0JIe CIopa Wil TUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIOro.

OpHU3HABATh CBOE MPABO Ha OIMIMOKY MPH pelieHnH (GU3HUECKUX 3a7a4d WIn
B YTBEPXKACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPAaBO APYroro.

HPEIMETHBIE PE3YJ/IbTATBI

K koHiy oOyueHusi ¢ 7 knacce npeIMETHBIE pe3yJbTaThl Ha YIIIYOJICHHOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUA: (DU3UYECKHE W  XUMHUYECKHE  SBIICHHUS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJIEeIb, TUIIOTE3a, €AMHUIBI (PU3NUECKUX BEJIMYNH,
aToM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE, IKHUIKOE,
ra3006pa3ﬂoe) MEXaHUYECKOE JIBI)KEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE,
OPSIMOJIMHEWHOE), TPAaeKTOpHsi, paBHOACHCTByOIIas Cwi, jAegopManus
(ympyras, acTudeckas), HeBECOMOCTb, COOOIIAIOIITUECS COCY/IBL;

YBEPEHHO pa3inyath sBieHus (auddy3us, TETUIOBOE IBIKEHHUE YaCTHUIL
BEIIIECTBA, PABHOMEPHOE JABWKCHUE, HEPAaBHOMEPHOE JIBHXKEHUE, WHEPLHS,
B3aUMOJCIICTBUE TEJ, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOW OChIO
BpallleHus, Mepeaada AaBICHUS TBEPABIMHU TENaMH, XKUJIKOCTSIMU U Ta3aMu,
aTMoc(epHOe TaBleHUE; JITABAHUE TEJl, TPEBPAIICHHUS] MEXaHNYECKOU SHEPTHH )
[0 ONUCAHUI0 HX XapakKTEpPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX  SIBICHUU B
OKpYyXaroieM Mupe (B ToOM uuciie (U3NIecKue SBICHUS B TMPUPOJE: MPUMEPHI
JBHXKEHUSI C PA3JIMYHBIMUA CKOPOCTSAMU B )KMBOW U HEKUBOUW MPUPOJIE, ICVCTBUE
CHUJI TSDKECTH, TPEHUS, YIIPYTOCTH B IPUPO/IE U TEXHUKE, BIUSHHUE aTMOC(EpHOTrOo
JaBJICHUS Ha KUBOM OpraHu3M, IUIaBaHUE PHIO, phluard B TEJ€ YeJOBEKa), Mpu
9TOM MEPEBOJUT MPAKTHYCCKYIO 3a/a4y B y4COHYIO, BBIACISTE CYIIICCTBCHHBIC
CBOMCTBA (MPU3HAKN) CI)I/ISI/I‘-ICCKI/IX SIBJICHU;

OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TEJl U (PU3UYECKUE SIBJICHUS, UCTOJIb3Ys
dbuzndeckre BeaUYuHbI (Macca, 00OBEM, IJIOTHOCTh BEIIECTBA, BPEMS, IMYTh,
CpeaHsisi CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUia TPEHUs,
JaBJIC€HUE TBEPJOTO TeJa, JaBICHUE CTOJI0A >KUIKOCTH, BRITAJIKUBAIONIAS CUJIA,
MexXaHu4ecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOd(DPHuImeHT
MOJIE3HOr0 JCHUCTBUSI MEXaHU3MOB, KHHETUUYECKAs U MOTEHIUAJIbHASL SHEPIus),
OpU OINUCAHUU TPABUIBHO TPAKTOBATH (PUIUYECKUM CMBICT HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYCHHS U EAUHUIBI (U3HMUYECKUX BEJIMYMH, HAXOJIUTh
dbopMyInbl, CBS3BIBAOIIME JaHHYH (PU3WUYECKYI0 BEIUYMHY C JPYyTUMHU
BETMYMHAMH, CTPOUTh TpaduKH WU3YYCHHBIX 3aBUCHMOCTEH (DU3UIECKUX
BEJINYUH,;

XapaKTepu3oBaTh CBOWCTBA Tei, (U3MUECKUE SIBICHUS M IPOLIECCHI,
UCIIOJb3YS MpaBUJIa CI0KEHUS Ui (BIIOJIb OJHOM HpsiMOil), 3akoH ['yka, 3aKOH
[Tackansi, 3akoH Apxumena, IpaBUJIO paBHOBecUs pbluara (0JI0Ka), «30J10TOE
MPaBUJIO0» MEXAHUKHU, 3aKOH COXPAHEHHS MEXAHUYECKOW SHEPTUH, NPU 3TOM
JaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3aMHUCHIBATH €r0 MaTEeMaTHYECKOE
BBIPaKEHUE;

CTPOUTH MPOCThIC (PU3UUECKUE MOJICIIH PEATTbHBIX 00BEKTOB, IIPOIIECCOB U
SIBJICHUHW, BBIJEISATH MPU STOM CYIIECTBEHHBIE U BTOPOCTEIEHHBIE CBOWCTBA
00OBEKTOB, TMPOILIECCOB, SIBJICHUM, MPUMEHATH (PU3NUECKUE MOJCIH s
00BsICHEHUS] PU3NYECKUX MTPOLIECCOB U PeIlieHUs y4eOHbIX 3a/1a4;
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OOBSICHATH (PU3HUECKHE SIBJICHUS, TIPOIIECCHl U CBOMCTBA TN, B TOM YHCIIE
B KOHTEKCTE CHUTYyalUld NpPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 3aJ]aud, B TOM YHCIE TPeOYyIONIMEe YHUCIEHHOrO OICHUBAHUS
XapaKTePHbIX 3HAUCHUI (PU3UUECKUX BETUUHH, TIPU ITOM BBIOUPATh a/IEKBATHYIO
(bu3MUECKYI0 MOIEIb, BBISIBIISTH MPUIMHHO-CIIEJCTBEHHBIE CBSI3U U BHICTPAUBATh
JOTHYECKYI0 LEMOYKY pAaCCYKICHHM C ONOpPOM Ha HU3Y4YEHHBIE CBOMCTBA
bu3nyecKkux sBICHUHN, (GU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiath pacu€rHble 3a1ayu (B 2—3 AeCTBUs) N0 U3y4aeMbIM TEMaM Kypca
¢u3uku, BbIOWpas aJCKBATHYIO (PU3UYECKYIO MOJIElb, C HCIOIb30BAHUEM
3aKOHOB U (HOPMYJI, CBSI3BIBAIOIINX (DU3UUECKHE BEIIMUMHBI, 3aIMHUCHIBATH KPATKOE
YCIIOBUE M PA3BEPHYTOE pEUIEHUE 3a/Jayd, BBIABIATH HEAOCTAIOLIME WU
n30bITOUYHBIE JIaHHBIE, OOOCHOBBIBATH BBHIOOP METO/JA PEIICHUS 3aja4dH,
UCIIOJIb30BaTh  CIPaBOYHbIE  JaHHbIE,  MPOBOAUTH  MaTEeMaTUYECKUE
npeoOpa3oBaHusi W Ppacy€Thl, OICHUBATH PEATUCTUYHOCTH MOJIYYCHHOTO
3HaYeHUs] (PU3UYECKON BEJIUYUHBI M ONPEICNATH PAa3MEPHOCTh (DU3HUECKON
BEJIMYMHBI, [TOJIyYEHHOU MIPU PEILICHNUH 3a/1a4H;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpPU MOMOIIU
(¢u3MUeCcKX METOJOB, U MpesiaraTh OPUEHTHUPOBOUHBINA CIOCOO pelieHusi, B
ONMCAHUM UCCIENOBAaHUSA pacClO3HABaThb INPOBEPSEMOE  IPEANOIOKEHHE
(runotesy), UHTEPIPETUPOBATH MOJYUEHHBIN PE3YNIbTAT;

OPOBOJAUTH OMNBITBI 1O HAOMIOJAEHUIO (PU3MYECKUX SIBICHUN WK
¢uznueckux cBOUCTB Ten (Auddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SIBICHHUE
WHEPIINH, U3MEHEHUE CKOPOCTH MPHU B3aMMOJICHCTBUU Tell, Tiepeiaya J1aBJIeHus
’KHUJIKOCTBIO U Ta30M, MPOsIBJICHHUE ACUCTBUS aTMOC(HEPHOTO AaBIICHUs, NEHCTBUE
MIPOCTBIX MEXaHU3MOB): (HOPMYJIUPOBATh MPEANOJIIOKEHUE (TUIIOTEZY) O
BO3MOXHBIX pe3yibTaTax HAOIIOIEHUN, CAMOCTOSTENBHO COOUpPATh YCTAaHOBKY
13 N30bITOYHOTO Habopa 000py0BaHUS U (OPMYITHPOBATH BHIBO/IBI;

IPOBOJUTH TPSIMBIE M KOCBEHHbIE HW3MEpPEHHsS (U3MUECKUX BEIMYUH
(paccTosiHMe, TIPOMEXYTOK BpEMEHH, Macca Tena, OOBEM Tena, Cuia,
TEMIEpaTypa, IIOTHOCTh KUJIKOCTU U TBEPAOTO TeNa, CUila TPEHUS CKOJIbKEHUS,
JaBJI€HUE BO3JyXa, BBITAJKHUBAIOUIAs CHJIA, JCHCTBYIOIIAas HAa MOTPYXEHHOE B
KUIAKOCTH TEI0, KOIPPUIMEHT MOJIE3HOTO JACUCTBUS MPOCTHIX MEXAHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
MeTOoJa M3MEepeHHsl, (PUKCUPOBaTh MOKa3aHUsA MPUOOPOB, HAXOAUTH 3HAUYEHUE
M3MEPSAEMON BEJIMUMHBI C IOMOIIbIO YCPEIHEHHSI PE3YJIbTATOB CEPUU U3MEPEHUI
U OLICHUBATh MOTPEIIHOCTh U3MEPEHUN;

IIPOBOJIUTH HECJIOKHBIE SKCIIEPUMEHTAILHBIE UCCIIEI0BAHUS 3aBUCUMOCTEN
¢u3nUecKrX BETWYWH (3aBUCUMOCTH MyTH PaBHOMEPHO JBMXKYIIETOCS Tella OT
BPEMEHU JIBUKEHHUS TeJla, CHIIbI TPEHHSI CKOJBXEHHUS OT CHUJIbI HOPMAaJIbHOTO
JaBJIEHUsI, KauyecTBa OOpaOOTKM MOBEPXHOCTEH TEl M HE3aBUCUMOCTH CHUJIBI
TPEHUsS] OT IUIOIIAJM CONPUKOCHOBEHUS TEJ, CUJIbl YNPYTrOCTH OT YIJIMHEHHS
NPYKUHBI, BBHITAIKUBAIONIECH CHIIBI OT 00hEMa MOTPYKEHHOW YacTh Tella M OT
TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIIyOUHBI, Ha
KOTOPYIO MTOTPY>KEHO TEJO0, YCIOBUU TIJIABAHUS TEJI, YCIOBUM PABHOBECHS phlyara
U OJIOKOB): COBMECTHO ¢ YyuuTenaeM (PopMynupoBaTh 3ajadyy W THUIIOTE3Y
UCCIIeIOBAHUS, CAMOCTOATENHLHO TUIAHUPOBATH UCCIIEI0BAHNE, CAMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPEJICTABIISATh OTYyUYEHHBIE 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE TAOIHUIL
U TpaduKOB, OLEHHUBATh MOrPEIIHOCTH, JENaTh BBIBOJBI IO pE3yJibTaTam
UCCJIeI0BAaHNUS;
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coOmroaTh TpaBWja TEXHWKH 0€30macHOro Tpyda Npu pabore ¢
71a00paTOPHBIM 000PYJOBAHUEM;

YKa3bIBaTh MPUHIUIBI ACHCTBUS TPHOOPOB M TEXHUYECKHUX YCTPOWCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOLIUECS COCYAbl, OApOMETp, phlyar,
MIOJIBWKHBIN U HETOJIBMKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTH;

XapaKTepu30BaTh  MPUHIMINBI  JACUCTBUS  W3YYEHHBIX  IPHUOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHYECKUX IPOIECCOB C OIMOPOW Ha HUX
onmucaHuss (B TOM 4YHCIIC: TMOIIMITHUKHA, YCTPOHWCTBO  BOJOMPOBOJA,
TUIPABINYECKUNA Tpecc, CU(OH, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), WHCIOJb3ys 3HAHMS O CBOWCTBAaX (DU3MYECKUX SBICHHM W
HE00X0IMMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKU MU3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB MPHU
pEIIeHNHN Y4eOHO-TTPaKTUUECKUX 3a]1a4;

OPUBOJIUTH  NpUMEPHl  (HAXOAUTh  WHGOPMANMIO O  MPUMEpax)
MPAKTUYECKOTO WCITOJIb30BaHUs (DU3NYECKUX 3HAHWA B MMOBCEIHECBHOU KU3HH
i obecrieueHns 6e30MacHOCTH pH 00palieHnH ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHS 370POBbSi U COOJIOJIEHUS HOPM HKOJIOTHYECKOTO
MTOBEJICHUST B OKPY KAIOIIEH CPEIE;

OCYIIECTBIISATH OTOOP UCTOUYHUKOB HH(MOPMAITUU (PU3NIECKOTO COACPKAHMUS
B MHTepHeTE, camocTosATebHO (HOpMYIUpPYsl MOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSl 3HAHUH W MyTEM CPAaBHECHHS PA3IMYHBIX WCTOYHHUKOB BBIICIATH
uH(pOpMAIINIO, KOTOpas SIBJISETCS MPOTHUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BaTh NP BHITIOJTHCHUHN yUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYPY PU3UIECKOTO CONIEP KaHMs, CIIPABOYHBIC MaTePUAIIBI, PECYPCHI CETH
WuTtepHer, BiageTh NpuéMaMy KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpPMAIIK U3 OJTHON 3HAKOBOUW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(MOpPMAITNHN (PHU3UUECKOTO COJEPKAHMS, B TOM YHUCIIC
MyOIMYHO AeNIaTh KPAaTKHE COOOIIEHUS O pe3ybTaTaX MPOCKTOB MM YICOHBIX
UCCJIEIOBAHUM, TIPU 3TOM IPAMOTHO MCMOJB30BAaTh WM3YYEHHBIN MOHSTUWHBIN
anmapart Kypca GU3HKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIINEH;

MPU BBIMIOJTHEHUU YUYEOHBIX MPOEKTOB W HCCICIOBAHUN pPACTIPEICIISITH
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABIICHHBIMU 3a]]a4aMHU, CIICIUTD 32
BBITIOJIHEHUEM TUIaHA JEHCTBUM, aJIeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B
JeSTENBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
YYUTHIBasE MHCHUE OKPYKAIOIIUX.

K koHIly o0yueHus 6 8 kracce npeIMETHBIE PE3YJbTaThbl HA YIiayOJIEHHOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUI:
UCII0JIB30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE H
amop(HbIe Tea, HACHIIICHHBIM M HEHACBIIIEHHBIM Map, CIOCOObl M3MEHEHUS
BHYTPEHHEU DHEPIUM, DJIEMEHTAPHBIM JJIEKTPUUYECKUNM 3apsj, IPOBOJHUKH,
IIOJIYIIPOBOAHUKH, JUIEKTPUKU, UCTOYHUKH IIOCTOSTHHOT'O TOKA, JJIEKTPUYECKOE
¥ MarHUTHOE MOJIs, ONTHYECKAasi CUCTEMAa) U CUMBOJIMYECKUHN SI3bIK (PU3UKU MPU
pELIeHNH YYEOHbIX U MPAKTHYECKUX 3a/1a4;
YBEPEHHO pa3anyaTh SBJICHUS (TEIJIOBOE paclIupeHue (CKaTue), TEIIOBOe
paBHOBECHUE, IIOBEPXHOCTHOE HATSXKEHUE, CMAYMBAHUE, KAIIWUIAPHBIE SBJICHMUS,
UCrapeHue, KOHACHCAllUs, IUIaBJICHHE, KpHUCTaUIM3alusl, KUIEHUE, CIOCOObI
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Terionepeaayd  (TEIIONPOBOJAHOCTh, KOHBEKLMS, W3JyYEHHUE), TEIUIOBBIE
MOTEepH,  DJEKTpHU3alMs  TEJI,  B3aUMOJICWCTBHE  3aps/ioB,  JCUCTBHUS
ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCWCTBHE MAarHUTOB,
JCCTBUE MArHUTHOTO IMOJS Ha MPOBOJHUK C TOKOM) IO OMNHCAHUIO HUX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIHUX JIaHHOE
¢dusnueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBJIEHUH B
OKpyXaromeM Mupe (B TOM 4ucie (U3NYEeCKUe SBICHHUS B MPUPOJE:
NOBEPXHOCTHBIE U KANWUIAPHBIC SIBJIICHHUS B MPUPOJAE, KPUCTAIIBI B MPUPOJE,
n3nydenue CoHIa, 3aMep3aHue BOA0OEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUE SIBICHUS B aTMOC(eEpe, dJIEKTPUUYECTBO
KUBBIX OpPraHU3MOB, MAarHUTHOE TI0Jie 3eMiid, Jpeild MOoII0COB, POJb
MarHUTHOTO TOJS JJIsi KU3HM Ha 3emjie, MOJSPHOE CHSHUE), MpPU STOM
NEPEBOANTh MPAKTUUYECKYIO 3aJayy B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKU) (PU3UYECKUX SIBICHHM;

OTHCHIBATh M3yYCHHBIE CBOMCTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢usnueckre BEJMYMHBI (TeMIeparypa, BHYTPEHHSISI JHEpPrusi, KOJIMYECTBO
TEIUIOThI, paboTa rasa, yJenbHasi TeIIOEMKOCTh BEIIECTBA, y/AeNbHAas TEIUIoTa
IUTaBJICHUS, y/AeIbHAs TEIJIOoTa Mapoo0pa30BaHus, yJellbHas TEIIOTa CrOPaHUs
TOIJIMBA, KOA(QQUIMEHT TMOJIE3HOTO  JEWUCTBUS  TEIJIOBOM  MAIUHBI,
OTHOCUTENIbHASl BJIAXKHOCTh BO3AyXa, OJEKTPUUYECKUWA 3aps], cuUla TOKa,
AJIEKTPUYECKOE HAIpPsHKEHUE, CONPOTUBJIEHHME TMpoBoaHuka, JIC B uenu
MIOCTOSIHHOT'O TOKa, DJIEKTPUUECKOE yAeIbHOE COMTPOTUBIICHHUE BELECTBA, paboTa
Y MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA), IPU ONWCAHWM IPABUIBHO TPAaKTOBATH
(GU3NYECKUil CMBICT HCHOJB3YEMBIX BEIHYMH, WX OOO3HAYEHHUS WM €IUHUIIBI
(u3NUEeCKUX  BEJIWYUH, HaXOoauTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(u3MUeCcKy0 BEIUUYUHY C APYTMMH BETUYMHAMU, CTPOUTH rpaduKu M3YyUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepH30BaTh CBOMCTBAa Tel, (U3MUECKHe SBICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHUSI  MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUH
CTpPOEHHUS BEILECTBA, YpPaBHEHHE TEIUIOBOTO OajlaHca, 3aKOH COXPAHECHHS
ANEKTPUYECKOrO  3apsiga, 3akoH  KynoHa, TpUHOMO — CyNEPHO3ULIHU
AJIEKTPUYECKUX MOJIeH, 3akoH OMa Juid yyacTka 1enu, npasuia Kupxrodga, 3akon
OmMa jy1s1 mosTHOM 11enH, 3akoH J[xkoyinsi-JIeHiia, 3aKoH COXpaHEHUsI SHEPTUHU, TIPU
ATOM pa3iuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro MaTeMaTH4eCKoe
BBIPaXKEHUE;

CTPOUTH IPOCThIE (PUZNUECKUE MOJIETHN PEATIBHBIX 00BEKTOB, NPOLIECCOB U
ABJICHUM, BBIJEJATh NMPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
OOBEKTOB, TIPOIECCOB, SBICHUM, NPUMEHATH (UINYECKUE MOACTU JUIS
00BsICHEHHS PU3NYECKUX TTPOLIECCOB U PEIICHUs Y4eOHbIX 3a1a4;

OO0BSCHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallUld NPAKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa, U peuarh
KauyeCTBEHHbIC 3a/1a4yd, B TOM YHWCJE TPeOyIOIIHe YUCICHHOTO OLEHUBAHUS
XapaKTePHbIX 3HAYCHUI (PU3UUECKUX BETUUYHH, IIPU ITOM BbIOUPATh a/IEKBATHYIO
(U3MUECKYI0 MOIEIb, BBISIBISITH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U BHICTPAUBATh
JOTHUYECKYI0 LEMOYKY pacCyKJIECHHM C ONOpOW Ha U3YYEHHBIE CBOMCTBA
(¢u3nyeckux sBIECHUHN, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO peIlaTh pacdy€THbIE 3aJa4yM (C Omopoil Ha 2—3 ypaBHEHMs) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BIOMpas aJleKBaTHYIO (PU3UUYECKYIO0 MO/IENb,
C UCTIOJIb30BAHUEM 3aKOHOB U (POPMYII, CBA3BIBAIONIUX (DHU3UUECKUE BEIIUYUHBI,
3alMCBIBATh KPATKOE YCIOBUE W Pa3BEPHYTOE PELICHUE 3aJauM, BBISABIISTH
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HEJIOCTAIONINE WM W30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBIOOp MeETOJA
peleHust 3aJa4yu, HUCIOIb30BaTh CIPABOYHBIE JaHHBIE, MPUMEHATh METOJbI
aHaju3a pa3MEpPHOCTEH, UCMOIb30BaTh TpaUUECKUEe METOJIbI PelIeHUs 3ajad,
OPOBOJUTH MaTeMaTHYEeCKUEe MpeoOpa3oBaHUs M pacu€Tbl, OIEHUBATH
PEATUCTUYHOCTh MOJYYSHHOTO 3HaUeHUs (U3NYECKON BEIMYUHBI U OTIPENIEISATh
pa3sMepHOCTh (PU3HUECKON BETUIMHBI, TTOJTYIEHHOUN MPU PEIICHUH 3a1a4H;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIU
bU3MYECKUX METOJIOB, W Mpejyiarath OPUEHTUPOBOUYHBIA CMOCOO pelieHusi, B
ONMHMCAHUM UCCJIEIOBAHUSA PpACIIO3HABATh NPOBEPSEMOE  MPEANOJI0KEHUE
(TUmoTe3y), UHTEPIPETUPOBATH MTOTYUCHHBIN PE3yNbTaT;

MPOBOAUTH ONBITHI 1O HAOMIOJAEHUIO (DU3MYECKUX SIBJICHUUA WIHU
bU3MYEeCKUX CBOMCTB TeNl (KamWJUISIPHBIC SIBIICHHS, 3aBUCHUMOCTH JIaBJICHUS
BO3JlyXa OT €ro o0bémMa M TeMIlepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUSA
(HarpeBaHMs) TpPU UBIYYEHUH OT IBETA M3IIydaromen (MOTJIOMIArOIIeH)
MMOBEPXHOCTH, CKOPOCTh MCIApPEHUs] BOJbI OT TEMIIEPATYypbl >KUAKOCTU H
IomaaM €€ TOBEPXHOCTH, DJJICKTpU3alMsi Tel U B3aUMOJCHCTBHUE
ANEKTPUYECKUX  3apsAJIOB,  B3aUMOJICMCTBHME  TMOCTOSHHBIX  MarHuTOB,
BU3YaJIu3allMsi MArHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB, IEHCTBUS MAarHUTHOTO
MoJs Ha IPOBOJHUK C TOKOM, CBOMCTBA DJJEKTPOMAarHvuTa, CBOWMCTBA
ANEKTPOABUTATENSl  MOCTOSTHHOTO  TOKa):  (OpPMYJIUpPOBATH  MPOBEPSIEMOE
MpeAnojaoxkeHue (TUmore3y) O BO3MOXHBIX pe3yjbTaTax HaONIOACHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO0 Habopa 000pya0BaHMS,
OIMMKCHIBATH XOJ1 ONBITA U (HOPMYITUPOBATH BHIBO/IBI;

POBOJUTH TPSIMBIE M KOCBEHHBIE HW3MEpPEHHS (HU3UUYECKUX BEIMYNH
(TemmnepaTypa, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa, CHJIa TOKa, HAIpsKEHUE,
yAelibHasi TEIIOEMKOCTh BEIIECTBa, COMPOTHUBJICHUE NPOBOJHUKA, padoTa U
MOIIHOCTh AJIEKTPUUECKOT0 TOKa) C UCIOJIb30BAaHUEM aHAJIOTOBBIX U U(POBBIX
prOOpoB, 0OOCHOBBIBATH BHIOOP METOJIa U3MEPEHUsI, PUKCUPOBATH TTOKA3aHUS
MpUOOPOB, HAXOIUTh 3HAUCHHUE U3MEPSEMON BETUYUHBI C TOMOIBIO YCPEHEHUS
PE3yIBTAaTOB CEPUH U3MEPEHNUN U OLIEHUBATH MOTPEIHOCTh U3MEPEHUM;

MIPOBOJIUTH AKCIIEPUMEHTAIbHbBIC UCCIIEJIOBAHUS 3aBUCUMOCTEHN
¢u3nuecKuX BeIWYUH (3aBUCUMOCTb JaBIICHHMsI BO3JyXa OT €ro o0béma
HArpEeBaHMs WM OXJaXKJIEHHUS, HWCCIEAOBAHHE SBJICHUS TEIJI0OOMEHa TWpH
CMEIIMBAHUU XOJIOJHOM H TOpsSiYed BOJbI, 3aBUCUMOCTH CONPOTUBJICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJd MONEPEYHOTO CEUCHHS U YJEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MPOTEKAIOIIEro 4epes
IIPOBOJIHUK, OT HAMIPSIKEHUS HAa TIPOBOAHHKE, UCCIIEA0OBAHKE TTOCIEIOBATEILHOTO
U TapauiebHOIO COEAVMHEHUM MPOBOJHUKOB): COBMECTHO C YUYUTEIIEM
dbopMynHpoBaTh 3adady W TUIOTE3Y HCCJICAOBAHMS, CAMOCTOSTEIHHO
MJIAHUPOBATh UCCIIEIOBAHKUE, CAMOCTOATEIBHO COOMpPaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY C MCIOJIb30BAHUEM HWHCTPYKIUHU, MPEACTABIATh IOJyYEHHBIE
3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BUJEC TaOJUIl U TPaPUKOB, OIECHUBATH
MOTPEIIHOCTHU, JENaTh BEIBOJIBI MO PE3YyJbTaTaM UCCIEIOBaHUS,

coboaTh mpaBuiaa 0E€30MacHOr0 TpyAa Mpu padoTe ¢ JadOpaTOPHBIM
000py10BaHUEM;

XapaKkTepu3oBaTh  MPUHLMIBI  JACUCTBUS ~ M3YYEHHBIX  NPHUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOPOM Ha HX
onucaHusi (B TOM 4YHUCIE: CUCTEMa OTOIUICHHS] JIOMOB, THTPOMETp, MapoBas
TypOUWHA, aMIepMETp, BOJBTMETP, CUETYUK IJICKTPUUECKON HSHEPruw,
ANIEKTPOOCBETUTEIbHBIE ~ TPUOOpPHI,  HArpeBaTelIbHble  3JIEKTPONPUOOPHI
(TpuMepsI), TpeIOXPaHUTEIN U X TPUMEHEHUE B OBITY U TEXHUKE, IPUMEHEHUE
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MOCTOSSHHBIX MArHUTOB, 3JICKTPOMArHUTOB, 3JICKTPOJABUIATENIb IMOCTOSIHHOIO
TOKA), UCIOJIb3YSl 3HAHMUS O CBOMCTBAaxX (PU3MYECKHUX SIBICHUM, HEOOXOIMMBIE
dbu3nYecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

pacmno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
IpUOOPHI MO CXEeMaM M CXEMAaTHYHBIM PUCYHKaM (GKHJIKOCTHBI TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHErO0 CrOpaHMUS,
AJEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl DJIEKTPUYECKUX IIened ¢
MOCJICIOBATENIbHBIM U MMapallIebHBIM COEAMHEHUEM DJJIEMEHTOB, pa3inyas
YCJIOBHBIE O00O03HAYEHHUS DJIEMEHTOB DJJIEKTPUUECKUX IeNed, HCIO0JIb30BaTh
CXE€Mbl M CXEMaTUYHbI€ PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TIPOILIECCOB MPHU PEIICHUU
y4eOHO-TIPAaKTUYECKUX 3a/1a4;

NPUBOJAUTL  MpUMEpPbl  (HaxoAuTh  HHPOpMANMIO O  MpUMEpax)
PAKTUYECKOTO HCIIOJIB30BaHUS (PU3MYECKHUX 3HAHWUW B MOBCETHEBHOW >KU3HU
JUTsl oOecTieueHus 6€30IMacHOCTH MPpH OOpaIeHUH ¢ MPUOOPAMHU U TEXHUYSCKUMU
YCTPOUCTBAMU, COXPAHEHUS 3JI0POBbSI U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
IOBEJAEHUS B OKPYKAIOIIEU CPELE;

OCYIIECTBJISITh MOUCK HHpOpMauu (U3UYECKOTO  COACPKAHUS B
HNHTepHeTe, caMOCTOSTEILHO (DOPMYIUPYS IOMCKOBBIN 3ampoc, Ha OCHOBE
MMEIOIIMNXCSl 3HAHUW M CPaBHEHMS JIOMOJHUTENIBHBIX HCTOYHHUKOB BBIJCISATH
uHpOpMaIIMIO, KOTOpas SBIAETCS MNPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHO;

WCIIOJIb30BaTh MPHU BBIMOJHEHUU YYCOHBIX 3aJaHUN HAYYHO-TIOMYIISPHYIO
JUuTepaTypy GU3NYECKOro CoAepKaHus, CIIPAaBOYHBIC MaTEPHAIIBI, PECYPCHI CeTH
WNurtepHer, BiaajaeTh npuéMaMHM KOHCHEKTHUPOBAHUSI TEKCTa, MPEoOpa3oBaHUS
MH(pOpMAIIKU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHUE YCTHBIC COOOIIECHMS,

0000611125 nHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO COJICPKAHUS,
B TOM 4HuCil€ NyOJWYHO MPEACTABIATH pe3yJdbTaTbl MPOEKTHOW WIU
HCCIIEIOBATENLCKON  JICATENIbHOCTH, TPU O3TOM TPAMOTHO MCIOJIb30BATh
W3YYEHHBIN MOHSITUIHBIN anmnapar Kypca (GU3NKu, CONPOBOKAATH BHICTYILJICHUE
IIPE3CHTALUEN;
IIPH BBITIOJITHCHUH YUEOHBIX ITPOCKTOB 1 UCCISIOBAHUM (PU3UUECKUX MPOIIECCOB
pacrpenensiTh O00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU
3a/1auaMu, CJIEIUTH 32 BHITIOJTHEHUEM IJIaHa JACHCTBUM U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIIIHI,
BBICTpPaMBaTh KOMMYHUKATHUBHOE B3aWMOJICHCTBUE, TMPOSBISAsI TOTOBHOCTh
paspemiaTh KOHQIUKTHI.

K koHiy oOyueHus ¢ 9 knacce npeiIMETHbBIE PE3YJbTAThl HA YIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIONb30BaTh  MOHATHS  (cucTeMa  OTCYETa,  OTHOCUTEJIbHOCTh
MEXaHUYECKOTO JIBI)KEHHUS, HEBECOMOCTb W MEPETrPy3KH, ILEHTP TIKECTH,
MEXaHUYECKUE BOJIHBI, 3BYK, MH(pPa3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC
BOJIHBI, PEHTI€HOBCKOE M3JIy4Y€HUE, IlIKajJa JJIEKTPOMAarHUTHBIX BOJIH,
UCTOYHUKHU CBETA, OJM30PYKOCTh U JIaJTbHO30PKOCTh, CIEKTPbI UCIYCKAHUS U
norjomieHus, anbda-, Oera- W raMMa-u3Iy4CHHsS, HW30TOMbBI, SACpHAS W
TEPMOSIICpHAsT SHEPIeTHKA) W CUMBOJIMYECCKUAN SI3BIK (DU3UKHA TIPU PEIICHUU
y4eOHBIX U MPAKTUUYECKUX 3a/1a4;
YBEPEHHO pa3nuyarh sBJICHUS (paBHOMEpPHOE UM HEPaBHOMEpPHOE
NPSMOJIMHENHOE JBUJKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
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cBOOO/IHOE MaJieHUue Tell, ABM)KEHHE MO OKPY>KHOCTH, B3aHUMOJEHCTBHE Te,
paBHOBECHE MAaTEPHUATBLHON TOYKH, PEAaKTUBHOE JBIKEHUE, HEBECOMOCTb,
KoJeOaTenbHOe JBW)KEHHE (TrapMOHUYECKME, 3aTyXalolllue, BBIHYXICHHbBIC
KoJie0aHMs1), PE30HAHC, BOJHOBOE JIBUXKEHHUE (PAcpOCTpaHEHHE U OTPAKEHUE
3ByKa, HHTEphEepeHIUs U Tu(paKius BOIH), MPSIMOJIMHEHMHOE pacIpOCTPaHEHUE,
OTpaXEHUE U NPEJOMIICHHE CBETA, IOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnokeHre OesIoro CBeTa B CIEKTP M CIOXKEHUE CIEKTPAJIbHBIX LBETOB,
€CTECTBCHHAsl PaJMOAKTHBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3IY4YEeHMsI) [0 ONMCAHHUIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOe SIBJICHHUE;

pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpYy’KaroIeM Mupe (B TOM uncie Gu3ndecKue SBICHUS B IPUPOJIS: TPUIUBHI U
OTJIUBBI, IBHXKEHUE TUTaHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE IBUKEHUE KUBBIX
OpPraHMU3MOB, BOCHPHUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE
BOJIHBI, I[yHaMH, 3XO, I[B€Ta TeJ, OINTHYECKHE SBICHUS B MPUPO/IE,
Ouonornueckoe ACMCTBHE BUAWMOTO, YIbTPA(pHOIECTOBOTO M PEHTTEHOBCKOTO
U3ITyYEHUN, €eCTEeCTBEHHbIM paJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4YH,
paZioaKTUBHOE M3JIyYE€HUE MPHUPOJHBIX MUHEPAIOB JACUCTBUE PaJiOaKTUBHBIX
U3Iy4eHU Ha OpraHu3M 4YelIOBEKa), MPHU 3TOM MEPEeBOJUTH MPAKTHUYECKYIO
3aja4y B y4e€OHYIO, BBIJIENATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKN) (PU3UIECKHUX
SIBIICHUI;

OTHCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3NUYCCKHUE SIBICHUSA, UCTIONB3YS
¢u3nyeckue BENWYMHBI (CpedHsii M MIHOBEHHas CKOpPOCTh Tela IpH
HEPABHOMEPHOM JIBI)KEHUH, YCKOPEHHUE, MepeMeIlleHUe MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEHHOM — JBMDKCHHUH, YIJIOBasg CKOPOCTb, ILIEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, Cuja TpEHHUs, Cuila YOPYroCTH, CHJIa TSKECTH, YCKOpPEHUE
cBOOOJIHOTO MaJICHUs, BEC Teja, HEHTP TSHKECTU TBEPAOIO Tela, UMIYJIbC Tena,
UMIIYJIbC CHJIBI, MOMEHT CHJIbl, MeEXaHMuyeckas paboTa M MOIIHOCTb,
NMOTEHUMATbHAsl DJHEPTrUs Tejla, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMATbHAS SHEPTUsl CXKATOW MPYKUHBI, KUHETUYECKash DHEPIHsi, MOJHAs
MEXaHW4YecKasi DJHeprusi, TMepuoJ W  YacToTa KojebaHuM, Mepuoa
MaTeMaTUYECKOr0 U MPYKUHHOTO MasTHUKOB, JUTMHA BOJIHBI, TPOMKOCTb 3BYKa U
BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTelb MPEJIOMIICHUS CPebl), IPU OMUCAHUN
NPAaBWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIB3YEMBbIX BEIUYHH, HX
0003HaYeHUsT W €AUHMIBl (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIME JAHHYK (U3MYECKYI0 BEJIMYUMHY C JPYITMMHM BEJIUYUHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHHUS U IPOLECCHI,
MCIIOJIB3YS 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TSATOTSHUS, TPUHITUTT
CYNEPIO3HUIINYA CHUJI, IPUHIUIT OTHOCUTENbHOCTH [ amunes, 3akoHbl HproToHa,
3aKOH COXpPaHEHUs UMILYyJbCa, TEOPEMY O KMHETUYECKOM SHEpruu, 3akoH I'yka,
3aKOH bepHyiiu, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBeTa, (DOPMYILy TOHKOH
JIMH3BI, TUIAHETAPHYI0 MOJENTh aToMa, HYKJIOHHYIO MOJIelb aTOMHOTO fJpa,
3aKOHBI COXPAaHEHHUS 3apsAI0BOTO M MACCOBOTO YHCEN MPH SACPHBIX PEAKIUIX,
[P 3TOM Pa3InvaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE
BBIpaKECHMUE;

CTPOUTH (PU3UUECKHE MOJIENIN PEAIbHBIX 0OBEKTOB, POIIECCOB U SBJICHUM,
BBIICTISITH TIPU 3TOM CYIIECTBEHHBIE W BTOPOCTENICHHBIE CBOMCTBA OOBEKTOB,
IPOIECCOB, SIBIICHUH, NPUMEHATh (U3NYECKUE MOJENH s OOBSCHEHUS
(pU3nYECKUX MPOLIECCOB U PEIICHUs YUYEOHBIX 3a1a4;
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OOBSICHATH (pU3MUECKHE SIBICHUS, TPOIIECCHl U CBOMCTBA TN, B TOM YHCIIE
B KOHTEKCTE CHUTyalUl NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIEC 33Ja4d, B TOM YHCJIE TPeOyIOUIME YUCIEHHOTO OLEHUBAHUS
XapaKTePHbIX 3HAUCHUI (PU3UUECKUX BETUUHH, TIPU ITOM BBIOUPATh a/IEKBATHYIO
(pU3NYECKYIO MOJIENb, BBISBIISTH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U BHICTPANBATh
JIOTUYECKYIO LIETIOYKY PACCYXKIAEHUN M3 2—3 1IaroB ¢ ONOPOM HAa M3yYEHHbIE
CBOMCTBAa (PU3MYECKUX SIBJICHUN, (U3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U
MOJIETH;

YBEPEHHO pelIaTh pacyETHBIC 33/1a4M 110 U3y4aeMbIM TeMaM Kypca pU3UKH,
BbIOMpasi aJeKBaTHYI0 (PU3MYECKYI0 MOJIENb, C HCIOJIb30BAaHUEM 3aKOHOB U
(hopmyi1, CBA3BIBAIOIINX (PU3UYECKHE BEINYHMHBI, 3alMCHIBATH KPATKOEC YCIOBUE
U pa3BEPHYTOE pELIEHUE 3a/1a4d, BBISIBISTH HEJOCTAIOMIME WM M30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBHIOOP METOJA pEIICHHS 3aJla4d, HCIOJIb30BaTh
CIIpaBOYHBIC  JaHHBbIC, TMPUMEHATH METOJbl  aHaJIM3a Pa3MEPHOCTEH,
UCIIONIb30BaTh  rpaduueckue  METOAbl  pelleHus  3aJay, IPOBOAUTH
MaTeMaTh4yecKkue MpeoOpa3oBaHMsi W PacuéThl, OLICHHWBATH PEATHCTUYHOCTH
NOJIYyYEHHOTO 3HAY€HMsI (PU3NYECKOW BEITUYUHBI U ONPENEIsATh Pa3MEpPHOCTb
(bu3MUecKol BeTMYMHBI, TOJTYYSHHOU MPU PEIICHUH 3a1a4H;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MpPU IOMOIIU
(¢U3NYeCKUX METOAOB, U Mpeajaratb OPUEHTUPOBOUYHBIN CHOCOO perieHus, B
ONMKMCAHUM UCCJIENIOBAaHUSA pAaClO3HABaThb IMPOBEPSEMOE  MPEANOIOKEHHUE
(rumote3y), OIEHUBATh NPABWIBHOCTH MOPSAKA MPOBEACHUS HCCIEI0BaHUA,
UHTEPIPETUPOBATH MOTYUYECHHBIN PE3yJIbTaT;

OPOBOJUTH ONBITHI 10 HAOMIOAEHUI0 (U3MUECKUX SBICHUN WU
¢u3ndyecKkux CBOWMCTB Ten (M3y4deHHE BTOPOTO 3akoHa HpioTOHA, 3aKoHa
COXpaHEHUs DHEPruHu, 3aKOHA COXPAHEHUS HMITYJbCa, JIEHCTBUE 3aKOHA
bepHyinu 1 BOZHUKHOBEHUE MOJBEMHOM CUJIBI KpblLiIa, 3aBUCUMOCTh MEepUoja
KOJIEOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U >KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYJbl MalbIX KojeOaHu#, MNpSAMOIMHEHHOE
pacnpocTpaHeHUE CBETa, pa3jioKeHue OeI0ro CBeTa B CIIEKTP, U3y4€HHUE CBOMCTB
U300paKeHUs B IUIOCKOM 3€pKajieé M CBOWCTB H300pakeHUs NpeaMera B
coOuparoiei JMH3e, HaOMIOJCHHE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
U3IydeHust): (popMyaMpoBaTh MNPOBEPsiEeMOE MPEANoNoKeHHe (TUIOoTe3y) O
BO3MOXHBIX pe3yjibTaTax HaOJIOJEHUI, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY
U3 U30BITOYHOrO Habopa 0O0OpYyJIOBaHUSA, ONUCHIBATH XOJ ONBITA H
(bopMynHpOBaTH BEIBObL;

IPOBOJIUTH NMPU HEOOXOJIUMOCTH CEPUIO NPSAMBIX U3MEPEHUM, OIpeneiss
CpeHEE 3HA4YCHHE HU3MEpPSEMOM BEIWYMHBI M ONPENENsisl NOTPEHIHOCTb
pPEe3yJAbTATOB MPAMBIX W3MEPEHUN, 00OCHOBBIBATH BHIOOP crioco0a M3MEpEHHs
(M3MepuTenbHOro mpudopa);

OPOBOJUTH KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BETUYUH (CpeaHsis
CKOPOCTh M YCKOPEHHE TeJla NPU PABHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE
CBOOOHOTO TAZCHHUS, KECTKOCTH MPYKUHBI, KOO OUITMEHT TPEHUS CKOJIBKECHHS,
MexaHudeckas paboTa M MOUIHOCTb, YacToTa M Mepuoj KoJjeOaHui
MaTEMaTHYECKOTO MW  MPYKUHHOTO MasSTHUKOB, (OKYCHOE pPacCTOSHHE
coOuparomeid JHUH3bI W €€ ONTHYecKas Cuila, paJUOAKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M U(PPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ia W3MEpPEHMs], IUIAHUPOBaTh HW3MEPEHHUs, CaMOCTOSITEIIbHO COOHUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY, BBIUMCIATH 3HAUYEHUE BEIMYHMHBI U
aHAIM3UPOBATh MOJyUYEHHbIE PE3YJIbTATHI, OLICHUBAS TOTPEUTHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHUN;
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IPOBOJIUTH HKCIIEPUMEHTAJIbHBIE UCCJIETOBAHUS 3aBHCHMOCTEM
(¢u3nYeCKuX BETUYHMH (3aBHCHUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH, 3aBUCUMOCTD CHIIBI TPEHHSI CKOJTBKEHUS OT
CWJIbl HOPMAJILHOTO AAaBJICHHUS, IEPHOJIa KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA
OT JUIMHBI HUTH, ONPEJCIICHNE YCKOPEHUsI CBOOOJHOIO Ma/IeHusl, UCCIeI0BaHUE
M3MEHEHUS BEJIMUMHBI U HAMIPaBIECHUS MHAYKIMOHHOTO TOKA, 3aBUCUMOCTh yIJia
OTPaKEHUSA CBETa OT yrjia MaJeHHs, yIriia MPeTOMIICHHS OT Yrja MaJeHUs
CBETOBOTO Jy4ya, HMCCIIEJJOBAHHE TPEKOB: W3MEPEHUE HHEPTHUH YaCTHUIBI TI0
TOPMO3HOMY ITyTH (110 poTOrpadusimM)): COBMECTHO C YUUTEIeM (GOpMYJIUPOBATH
3ajadyy M TUNOTE3y  HCCIENOBaHMUsS, CaMOCTOSTENbHO  IUJIAHUPOBATh
WCCIIEIOBAHUE, CAaMOCTOSITENILHO COOMpaTh JKCHEPUMEHTAIBHYIO YCTaHOBKY,
NPECTABIATh MOTYyYSHHBIC 3aBUCUMOCTH (PHU3NYECKUX BEIIMYUH B BUE TaOIHII
U TpaduKOB, OLEHUBATh MOTPEIIHOCTH, JeNlaTh BBIBOJBI IO peE3yJibTaTam
UCCJIeIOBAHNUS,

coOmroiaTh TpaBmiia 0E30MacHOTO TpyAa MpU paboTe ¢ J1abopaTOPHBHIM
000py1I0BaHUEM;

XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUS  W3YYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMUECKUX IMPOIIECCOB C OMOPOM Ha UX
onucaHus (B TOM 4YHCIE: CIHUIOMETP, AATUYUKHU MOJIOKEHUS, PACCTOSIHUS W
YCKOpEHUS, pPaKeTa, 3XOJOT, OYKH, NEepUCKOIN, (oToammapar, MHUKPOCKOI,
TEJIECKOI, ONTHYECKHUE CBETOBOBI, CIIEKTPOCKOII, TO3UMETP, Kamepa Bunbcona),
UCTIONB3YSl 3HAHUS O CBOWCTBAX (PU3UYECKUX SBICHUM W HEOOXOAMMBIE
¢duznueckre 3aKOHOMEPHOCTHU, MCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKU
M3YYEHHBIX  TEXHHYECKUX  YCTPOWCTB, HU3MEPHUTEIBHBIX NPUOOPOB U
TEXHOJIOTHYECKUX MPOIECCOB MPH PEIIECHUH Y4YeOHO-PAKTHUYECKUX 3aj]ad,
ONTUYECKUE CXEMBI JUIS TMOCTPOCHHUS H300pKEHUH B IUIOCKOM 3€pKaje H
coOuparole TMH3E;

OPUBOJUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOT0 MCMHOJIb30BaHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU KU3HU
i obecreueHrs 6e30MacCHOCTH TPU 0OpaIEHUH ¢ MPUOOPaMU U TEXHUUECKUMU
yCTPOWCTBAMH, COXpPaHEHHs 3I0OPOBbS M COONIOJCHUS HOPM DKOJIIOTUYECKOTO
MOBEJICHUSI B OKpYXKaIOIEeH cpelie;

OCYIIECTBJIATh TMOUCK HHPOpMaUU (PU3HUECKOTO COJEpPKaHUS B
HuTepuere, caMOCTOSATENHO (YOPMYIHUPYS TOMCKOBBIN 3alpOC, HAXOJUTh MyTH
OTpeieTICHUs JOCTOBEPHOCTHU MOTYYSHHON NH(OPMAIIMK Ha OCHOBE HMEIOIINXCS
3HAHUM U TOTOJHUTEIBHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COJAEPKaHUs, CIIPAaBOUHbIE MaTEPUAIIbI, PECYPCHI CETU
WuTepuer, BiIaaeTh npuéMaMu KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpazoBaHUS
uH(GOPMAITUHU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHGOPMAIINH U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COACPKAHUS, Ty OITUIHO
MPEJICTABIATh PE3yIbTaThl MPOSKTHON WU HMCCIEA0BATEIbCKON NEATEIbHOCTH
IIPU  OTOM TPAMOTHO HCHOJB30BAaTh M3YYECHHBIM NOHATUWHBIA anmapar
U3ydaeMoro paszena (pU3UKA M COMPOBOXKAATH BBICTYIUICHUE MPE3CHTAIMEH C
y4€TOM 0COOCHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHoBaHue KoanuectBo yacos
Ne DJIeKTpPOHHbIe (LM (]pPOBbIE)
pa3ejioB H TeM KonTpoJibHble IIpakTHYeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmbl padoThI padoThbI
Pa3znen 1. ®u3uka v €€ poJib B NO3HAHUM OKPYKAKIIEro MUpa
®dusznka — HayKa o
11 e 2 https://resh.edu.ru/
TIpUpoJIE
dusznyeckue
1.2 4 3 https://resh.edu.ru/
BEJIMYUHBI
EcrectBenHoO-
1.3 Hay4HBIH METOJ 2 1 https://resh.edu.ru/
MO3HAHUS
Wroro no pazneny 8
Pasnen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOEHMH BellecTBA
2.1 Crpoenue BerecTsa 2 1 https://resh.edu.ru/
JIBrxeHue u
2.2 B3aUMOJIEHCTBUE 4 2 https://resh.edu.ru/
YacTHI BELIECTBA
ArperaTHble
2.3 3 1 https://resh.edu.ru/
COCTOSIHUSI BEIIECTBA
Hroro no pazneny 7

Paznen 3. /IBu:keHHe U B3aHMO/IeiicTBHE TeJl
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FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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Mexanuueckoe

3.1 10 2 https://resh.edu.ru/
JBHMKCHHUC
3.2 Mnepuus, macca, 9 1 1 https://resh.edu.ru/
IUIOTHOCTB
3.3 Cuta. Buner cun 15 1 3 https://resh.edu.ru/
Hroro no pazneny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenue. [lepenaua
JIaBJICHUS TBEPIABIMU
4.1 TeIIaMHu, 5 2 https://resh.edu.ru/
KHUAKOCTSIMU B

razamu

4.2 JlaBlieHHE KUIKOCTH 6 https://resh.edu.ru/
A

4.3 TMocheproe 5 1 https://resh.edu.ru/
JaBJICHUE

JlefcTBUE KUAKOCTH

4.4 yrasa Hfl 12 1 3 https://resh.edu.ru/
MOrpy>XKEHHOE B HUX
TENO
Hroro no pazaeny 28
Pa3pnen 5. PaGora u MomyHOCTB. DHeEprus
51 Pabora 1 MOIITHOCTE 6 1 https://resh.edu.ru/
I1
5.2 POCTRIC 8 2 https://resh.edu.ru/
MEXaHU3MBI
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5.3 Mexarirecias 5 1 1 https://resh.edu.ru/
SHEprus
Wroro mo paznmeny 19

Paspnen 6. [loBTOpHTENbHO-00001IAO M MOAYJIb

[ToBTOpPUTENBHO-
6.1 o0o0marommii 6 1 https://uchebnik.mos.ru/
MOJIYJb
Wroro mo pazneny 6
OBIEE KOJIMYECTBO 102 5 23
YACOB I10 [TPOTPAMME
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8 KUIIACC

HanMeHOBaHUe KoandecTBO 9YacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3JiejioB H TEM KonTposbubie IIpakTH4eckne
n/n Bcero o0pa3oBaTesIbHbIE PecypChl
NporpamMmbI padoThbI padoThbI
Paznea 1. TensioBble siBJIeHUs
CrtpoeHnue u cBoiCcTBa
1.1 P 6
BEIIIECTBA
12 TerutoBbIe mporecCh 33 1 6.5
Hroro no pazmeny 39
Pa3zjnen 2. JjieKTpuuyecKre H MATHUTHbIE SIBJICHUS
DNeKTpUUeCcKue 3apsiabl.
2.1 3apsKeHHbBIE Tella U UX 9 1
B3aUMO/ICHCTBHUS
ITocTostHHBIM
2.2 . 31 1 10
3IEKTPUYECKUI TOK
2.3 MarHuTHBIC SBIICHHS 11 4
DJIEKTpOMarHuTHast
24 7 1 1
WHTYKIIAS
Wroro mo pazneny 58

Pa3nea 3. [loBTOpUTEIbHO-000011AI0IINI MOLYIb

3.1

[ToBTOpHTENBHO-
000010 MOTYTb

5
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9 KUIIACC

HanMeHOBaHUe KoandecTBO 9YacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3JieJioB H TeEM KonTposbubie IIpakTH4eckne
n/n Bcero o0pa3oBaTesIbHbIE PecypChl
nporpamMmMel padoThbI padoThbI
Paznen 1. Mexannueckue siBJeHHUS
MexaHndeckoe
1.1 NIBIDKEHNE U CIIOCOOBI 30 4
€ro OIMCaHus
1.2 BzanmoneiicTBue Tei 18 4
1.3 3aKOHBI COXpaHECHUS 15
Wroro no pazneny 63
Paznen 2. Mexannueckue KoJe0aHUS U BOJTHBI
MexaHuueckue
2.1 8 3.5
KoJICOaHH
MexaHu4YecKHe BOIHEL.
2.2 10 3
3ByK
Wroro mo paznmeny 18

Paznen 3. 3ﬂeKTp0MaFHI/ITHOC moJi€ U 3JICKTPOMArHUTHBIC BOJIHBI

3.1

DJIEKTPOMarHuTHOE
1oje u
3JIEKTPOMATrHUTHBIE
BOJIHBI
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Wroro no pazneny 6
Pasnen 4. CBeTOBbBIE SIBJIEHUS
3aKOHbI
4.1 8 2
pacmpocTpaHEHHUs CBETa
JInH3bI M onTHYECKUE
4.2 6 1
puOOpHI
Paznoxenue 6emoro
4.3 2 1
CBETa B CIIEKTP
Wroro mo pazneny 16
Pazgen S. KBanToBbIe siBJICHUS
Hcnyckanue n
5.1 MOIJIONIEHHE CBETa 4 1
aTOMOM
CtpoeHnie aTOMHOT0
5.2 P 5
sanpa
5.3 SAnepHble peakuyuu 7 1
Wroro no pazneny 16
Pa3nen 6. [loBTOPUTENBbHO-000011AI01IINI MOLYJIb
MexaHu4ecKue sIBJICHUS
6.1 (IOBTOPUTENIBHO- 6 3
0000IIArIIHNI MOJTYJIb)
TennoBsle siBIECHUS
6.2 3
(OBTOPUTENIBHO-
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000011ar0MIHi MOYJb)
DNeKTpOMarHUTHbIE
6.3 SIBIICHUS 3 1
(IOBTOPUTENIBHO-
000010 MOTYJIb)
CBeTOBbIE SIBJICHUS
6.4 (TOBTOPHUTENBHO- 1 1
000011ar0mMi MOYJIb)
6.5 HOBTOpI/ITeJ'IBE-IO- 4
00001IaroIHi MOTYJTh
Hroro no pazaeny 17
OBIEE KOJIMYECTBO
YACOB 10 [IPOTPAMME 136 3 26:5
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IHHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJsbHbie paboTsl

IIpakTH4eckue padboTbl

Mara nuzydyenust

dusuka — HayKa o
npupoae. SABneHus
MIPUPOJIBI

duznueckue gBIECHUA

dusnyeckue BeTUIHHBL
PasmepHocTh. @Pusnueckue
npubopsl. [TorpenrHoctu
IIPY TPSIMBIX H3MEPEHUSIX

Ypok-ucciie1oBaHue
"N3mepeHne JIMHEHHBIX
pa3MepoB Tel U
IIPOMEXKYTKOB BPEMEHU "

JIabopaTtopHas pabora
"3mepenue o0bEmMa
JKUJKOCTH U TBEPAOTO
Tena"

JlabopaTopHas pabora
"Onpenenenne pa3MepoB
MaJibIX Tesl. Meton psiioB"

MeTtoapl HAay4YHOI' O
no3Hanua. Onucanue
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(bU3UYECKUX SIBJICHUH C
MMOMOIIBIO MOJIEIIEH

Ypok-uccienoBanue
"IIpoBepka runoTessl:
JAIbHOCTD MOJETA IAPUKA,
MYIIIEHHOT'O
TOPU3OHTAIBHO, TEM
0oJIbIlIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

CrtpoeHue BeniecTna.
ONEBITEI, TOKA3LIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIIICCTBA

10

JlaGoparopHas pabota
"OueHka auamerpa aToMa
METO/IOM PSIOB (C
HCIIONb30BAaHUEM
dbotorpaduwuii)"

11

Ypok-ucciie1oBaHue
"Hab:1ro1eHue TenIoBoro
paCIIMpPEHHUsI Ta30B.
OnBITHI MO OOHAPYKEHUIO
NEUCTBUS CUIT
MOJIEKYJIIPHOTO
NpUTSHKEHU"

12

JIBU>KeHUE YacTUIl
BemectBa. Auddysus.
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bpoyHoBckoe aBUKEHHE

13

Ypok-uccie1oBaHue
"HaOmronenue u
o0bsicHEeHHEe OpPOYHOBCKOTO
nBrokeHus 1 quddyzun”

14

B3aunMopeiicTBue YacTHIL
BEILIECTBA: MPUTSHKEHUE U
OTTAJIKABAHUE

15

ArperaTHbIC COCTOSIHHS
BerectBa. OcoOeHHOCTH
arperaTHbIX COCTOSIHUH
BOIBI

16

MexaHuyeckoe IBUKEHHE.
[TyTh, TpaekTopus,
IepeMelIeHe

17

PaBHOMepHOE 1
HEPaBHOMEPHOE
nBukeHue. CKopocTh

18

Haxoxnenue ckopocry,
IIyTH U BPEMEHHU IIPU
PaBHOMEPHOM
IIPSIMOJINHEWHOM
JBUKCHUH

19

JIaGoparopHas pabota
"OnpeneneHne CKOpOCTH
PaBHOMEPHOTO JIBMKCHUS "
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20

I'paduku mpssMOTUHEHHOTO
PaBHOMEPHOI'O ABUKECHHUS

21

Pemrenue 3amad mo reme
"Pacuer cpenneit
ckopoctu"

22

JIabopaTtopHas pabora
"Onpenenenue cpegHein
CKOPOCTH CKOJIbXKCHUS
OpycKa WU IapuKa 1o
HaKJIOHHOM MI0ocKOCTH"

23

OTHOCUTENBHOCTD
nBykeHus. CiiokeHue
CKOpOCTEH IpU
[apaJuIeIbHOM JIBUKCHUHU

24

[Tonyyenue u ananus
rpadMKOB 3aBUCUMOCTH
IIyTH U CKOPOCTH
ABHUIKCHUSA OT BpCMCHU

25

Pemenue rpadguueckux
3az1a4 o treMe "MexaHuka.
PaBHOMEpHOE
MIPSIMOJINHEWHOE
nBUKeHue"

26

SBnenue nHepuu. 3aKoH
WHEPIHUH

27

B3auMopeiicTBHe TENl Kak
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MPUYKMHA U3MEHEHUS
ckopocTu. Macca Tena Kak
Mepa UHEPTHOCTH Tea Mpu
MOCTyNaTeIbHOM
ABUXKCHUN

28

Ypok-uccienoBanue
"CpaBHeHHUE Macc 1o
B3aUMOJEHUCTBUIO TET"

29

IlnoTHOCTH BeliecTBa

30

JlabopartopHas pabora
"Onpenenenne mioTHOCTU
TBEpAOro Tena"

31

Perttennie 3amau mo reme
"Macca Tena. IImoTHOCTE
Berecrsa"

32

CwmecH ¥ CIUIaBBbI.
[ToBepxHOCTHAs U
JIMHEWHAs! TNIOTHOCTh

33

IToaroroska k
KOHTPOJILHOHN paboTe 1mo
teme "®dusnka — Hayka o
MPUPOJIE.
[TepBoHavabHBIC
cBeleHus 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU
BelrecTsa. Mexanuka'
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34

KonTtponbhas pabora mo
teme "®dusnka — HaykKa o
MIpHUpO/IE.
[TepBoHauanbHbIC
cBeneHus 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUU
BelrecTsa. Mexanuka"

35

Cuna. SIBneHue TAroTeHus.
Cuia TsoKecTH

36

N3o0pakeHune Cul.
Pemenue 3agad mo reMe
"Onpenenenue CUibl
TsKeCTH"

37

Cuna ynpyroctu. 3akoH
I'yka

38

Bec Tena. U3mepenue cuit.
JrnamomeTp

39

Ypok-uccienoBanme
"HaOmaronenue n3MeHEHUS
CKOPOCTH IpHU
B3auMOJIeHCTBUH TET"

40

Pemenue 3anau o reme
"Cuna ynpyroctu. Bec
Tena"

41

JlaGopaTopHas pabora
"ONEITHI,
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JIEMOHCTPHUPYIOIIHEC
3aBUCHMOCTH PACTSHKCHUS
(medopmMarum) mpy>KUHBI
OT MPUJIOKEHHOU CUJIBI"

42

Cuna tpenus

43

CroxeHue Cuil.
PaBHOnelcTBYIOIIAA cHita

44

Pemenue 3anad mo teme
"CnoxxeHue cui.
PaBHoneiicTBytomas cuna"

45

Pemrenue 3amgad mo teme
"B3auMoneCcTBHUE TEI.
Cuibel B MexaHuke"

46

Pemenue 3amau mo reme
"Cuna tpenus". Ypok-
WCCTIEIOBAHUE TI0 TEME
"UccnenoBanue
3aBUCUMOCTH CHJIbI TPEHUS
OT ILJIOIIAI!
COIPUKOCHOBEHHUS "

47

JlabopartopHas pabora
"OMNEBITHI,
JIEMOHCTPHPYIOIIHE
3aBHCHUMOCTH CHJIBI TPCHHSI
CKOJIB)KEHUS OT CHJIBI
JIaBJICHUS U XapakKTepa
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CONPUKACAIOIINXCS
noBepxHocreit"”

48

Pemrenue 3amgad mo teme
"B3auMoaeCcTBHUE TEI.
Cuiel B MexXaHuke"

49

KontponbHas pabora 1no

TeMme "B3aumoneiicTBue

Ten"

50

JlaBneHue TBEPABIX TEIl

51

YPOK-2KCIIEPUMEHT
"Cnoco0sI onpeaeneHus
JaBJIEHUs TBEpAOro tena"

52

Ypok-uccienoBanue
"3aBUCUMOCTD JaBJIEHUSI
rasza ot Temneparypsr"

53

JlaBieHue KUAKOCTEH U
raszosn. 3akoH Ilackansa

54

IIneBMaTnueckue
YCTpOICTBa

55

3aBHCUMOCTb JIaBJICHUS
KHUJIKOCTH OT TJTyOUHBI

56

I'mapocrarnueckuil
rapaaoKc

57

Ypok-tipoekt "NU3yueHue
COOOIIAIOLTNXCS COCYHO0B"
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58

Ypok-koHbepeHus
"I'uapaBnuyeckue
MeXaHu3Mbl"

59

Hcnonn30Banne BEICOKHUX
JaBJICHUN B COBPEMEHHBIX
TEXHOIOTUAX

60

Pemmenue 3a1ad mo reme
"JlaBJIeHHE KUIKOCTH"

61

AtMocdepa 3emnu u
IIPUYHHBI €€
CYLIECTBOBAHMS

62

Ypok-ucciienoBanue
"IIposiBieHue aecTBus
aTMOC(epHOro naBieHus"

63

W3mepenue armochepHoro
nasieHus. OnbIT
Toppuuennu

64

3aBUCUMOCTh
aTMoc(epHOro JaBJIeHUs
OT BBICOTHI HaJI yPOBHEM
Mops. [Ipubopsr qst
HU3MepeHus: aTMOCHEPHOro
JaBJICHUS

65

bapomerp-aneponn.
ATMocdepHoe aBieHne
Ha pa3sjIM4YHbIX BbICOTAX
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66

BriTankuBaronas cuia.
3akoH Apxumena

67

Pemrenue 3amgad mo teme
"3akon Apxumena"

68

Ypok-uccienoBanme
"JKCepUMEHTAIIBHOE
OOHapyXeHHEe AeUCTBUS
KHUJIKOCTH U raza Ha
IIOTPYXEHHOE B HUX TeN0"

69

JlabopartopHas pabora
"Onpenenenue
BBITAJIKMBAIOIICH CUJIBI,
JIEMCTBYIOIIEH HA TEJIO,
MOTPYXEHHOE B KHUJIKOCTH"

70

IlnaBanue Ten

71

JlabGopaTopHas pabora
"UccnenoBanue
3aBHCUMOCTH Beca Tela B
BOJIe OT o0beMa
MOIPYKEHHOU B )KUIKOCTh
yacTu Teja"

72

Bosnyxomnnasanue.
[1lnaBanue cynoB

73

Pemenue 3amayd mo teme
"3akoH Apxumena.
VYcnoBus miasanus ten”
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74

Pemrenue 3amgad mo teme
"JleficTBHUE KUIKOCTH U
ra3a Ha OTrpy>K€HHOE B
HHUX Teno"

75

Ypok-npoekr
"KonctpynpoBanue
apeoMeTpa WIN JOAKU U
OIpENIETICHUE
rpy30001bEMHOCTH "

76

IloaroroBska x
KOHTPOJIbHOM padore 1o
TeMe "/laBneHue TBepIbIX
TeJ, JKUAKOCTEH 1 ra3oB"

77

Kontponbhas pabora mno
Teme "JlaBieHue TBEpIbIX
Te, )KUAKOCTEH U ra3oB"

78

Mexanunyeckas pabora

79

MoiHocTh

80

Pemenue 3agay Ha
orpesieicHre padoThl U
MOIIIHOCTH

81

Pabora cuiiel TsDKECTH U
CHIJIBI TpeHI/Iﬂ

82

Pemrenue 3amgad mo teme
"Pabora cUiIbI TSKECTH U
CWJIBbI TpeHUs"
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83

Ypok-uccienoBanue
"Pac4éTt MOIIIHOCTH,
pa3BUBAEMOM IIpU NMOABEME
o jectuure"

84

HpOCTLIC MCXaHU3MBI

85

Mowment cuibl. [IpaBuio
MOMEHTOB

86

JIaGoparopHas pabota
"N3ydeHue npaBuia
phIuara Jajsi TOABUKHOTO U
HEMOJIBUKHOT'O OJIOKOB"

87

"3onoToe mpaBuio"
MEXaHHUKHI

88

Ypok-npoekr
"[IpoekTupoBaHue
MOJIMCIIACTOB C 3aJJaHHBIMU
napamerpamu”

89

VYpok-koH(pepeHus
"IIpocTeie MEXaHU3MBI B
OBITY, TEXHUKE, KHBBIX
opranusmax"

90

KoaddumuenT nonesnoro
JNENCTBHUS MPOCTBIX
MEXaHHU3MOB

91

JIabopaTtopHas pabora
"Onpenenenne KII1/
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IMOABUKHOTO U
HETIOIBUKHOTO OJIOKOB"

92

Mexanudeckas SHEprusl.
Kunernueckas u
MOTEHI[MAIbHAs YHEPTUS

93

3aKOH COXpaHEHHUS
MEXaHWYECKOW SHEPTHH

94

YPOK-2KCIIEPUMEHT
"DKCepUMEHTAIbHOE
OTpeIeIICHNE N3MEHECHUS
KUHETHYECKOU U
MOTEHMATIBHON YHEPTUHN
MIPU CKaThIBAHUHU TeJa 1O
HAKJIIOHHOM IIJTIOCKOCTH"

95

IToaroroBka k
KOHTPOJIBbHOH pabote 1o

TeMme "PaboTra ¥ MOIIIHOCTE.

Oneprus"

96

KonTtponbhas pabora mo

teme "PaboTa U MOIIIHOCTb.

Oueprus"

97

PaGora ¢ Tekcramu o
TeMaM ""MexaHnuecKoe
newkenue", "CtpoeHue
BemecTna"

98

PaGora ¢ Tekcramu o
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teme "Cubl B ipupoae”
PabGora ¢ TekcTaMu 1o
99 teMme "JlaBieHHE TBEPIBIX 1
TEJN, >KUJIKOCTEH U Tra3oB"
100 Pa60T"a c TeKCTiMI/I 10 1
Teme "DHeprus
PabGora ¢ TekcTamMu 1o
101 teme "IIpocThie 1
MeXaHU3MBbI"
102 HroroBast KOHTpoOIbHAS 1 1
pabora
OBILEE KOJIMYECTBO HACOB 102 5 23
10 ITPOTPAMME
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8 KUIIACC

N KosamnuecTBo yacoB JJIeKTPOHHBbIE
°
HMara uugposbie
n/ | Tema ypoka KonTpoJbHble IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTeJIbHbIE
n padoThI padoTbI
pecypchl
OCHOBHBIE NOJNOKEHUS
1 MOJIEKYJISIPHO-KUHETHUYECKON 1
TEOPUH U UX OIBITHBIE
MOATBEPKICHUS
9 Macca u pa3mep aTOMOB U 1
MOJIEKYJ
Mozenu TBepOro, KUJIKOT0 U
3 ra3000pa3HOro COCTOSHUI 1
BELIECTBA
VYpok-koHpepeHus
4 "Kpucrannnueckue 1 aMoppHbIe 1
tena. ['paden. [Tonmyuenue
HCKYCCTBEHHBIX aJiMa30B"
5 CMaunBaHue U KaWIISIPHOCTb. 1
IToBepXHOCTHOE HATSKECHUE
6 TeruioBoe pacmpenue u 1
cKatue
7 TemnoBoe IBUKECHUE. 1
Temneparypa
8 TemnepaTypHbIE IIKAITBI 1
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Buyrpennsis sueprus u
CrocoOBI €€ U3MEHEHUS

10

Bunael remonepenauun

11

VYpok-koHpepeHus

"M cnonb30BaHUE TEIMITOBBIX
CBOMCTB BEILIECTB U MAaT€pUAIIOB
B LIEJISIX DHEprocoepekeHus"

12

KonuyecTBo TEIIIOTEHL.
y,I[eJ'IBHaSI TCIIIIOCMKOCTB

13

Ypok-uccnenosanue "[IpoBepka
TUIIOTE3bl TUHEHHON
3aBUCUMOCTH JJIMHBI CTOJIOMKA
AKHUJKOCTU B TEPMOMETPUIECKON
TpyOKe OT TeMIiepaTypsl"

14

YpaBHeHHE TEIJIOBOro OajaHca.
TemnooOMeH U TENI0BOE
paBHOBecue. 3aKoH HproToHA—
Puxmana

15

JlabopaTtopHas pabora
"UccnenoBanue IBJICHUS
TEIUI000MEHA MPU CMEIIMBAHUT
XOJIOIHOM U Topsiueil BojbI"

16

Pemrenue 3amad mo reme
"Term1o000MeH U TEIIOBOE
paBHOBecue"

17

JlaGoparopHas pabota
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"OnpeneneHne KoIu4ecTna
TEIJIOTHI, MOJIYYEHHOT'O BOJIOU
MIPH TETJI000MEHe C HarpeThIM
METATNYECKUM HHJIHHIPOM"

18

[InaBneHue u oTBEpIEBaHNE
KPUCTAJUTMYECKHUX BEIIECTB.
VY nennHadg TenIoTa MJIaBJIEHUS

19

Pemenue 3amad mo reme
"[1naBneHue U OTBEp/ICBAHUE
KpUCTAJUIMYECKUX Ten"

20

JlaGoparopHas pabota
"Onpenaenenune yaeiabHOU
TEIUIOTHI IIJIaBJIEHU JIbaa"

21

Ypok-uccienoBanue
"CpaBHeHHUE TPOIIECCOB
MJIaBJICHUS] KPUCTAJUIMYECKUX
TeJN U pa3MsAryeHus mpu
HarpeBaHuu aMOp(HBIX Ten"

22

[TapoobOpa3zoBanue u
KoHJleHcauus. Mcnapenue

23

Kunenue. Y nenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh
TeMIepaTypbl KUTIEHUS OT
aTMOC(EPHOT0 JTaBIICHUS

24

Pemrenue 3agad mo reme
"ITapooOpazoBanue u kumnenue"
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25

Ypok-uccienoBanue
"OOBbsicHEHHE 3aBUCUMOCTH
TEeMIEepaTypbl KUTICHUS OT
nmaBjeHUs"

26

HacpineHnsiif u
HEHACBIILICHHBII Tap.
BiasxxHOoCTB BO31yXa

27

Brnaxnocts Bo3nyxa u eé
u3mepenue. JlaboparopHas
pabota "Omnpenenenue
OTHOCHUTEIBHON BIIAXKHOCTH
BO3qyXxa"

28

Pemrenue 3amad mo reme
"BiaaxxHoCcTh"

29

Pemenue 3amag u ananms
CUTYalUid, CB3aHHBIX C
SBJICHUSIMU UCIIAPECHUS U
KOHJICHCAlINnu

30

DHeprus TOIMBa. Y IeabHast
TEIJI0Ta CrOpaHUst

31

[IpuHUUIBI paOOTHI TEMIOBBIX
aBurareneit

32

[TapoBas TypOuHa. J[Burarens
BHYTPEHHETO CrOpaHus

33

KII/I TerutoBoro asuraress

1

34

Pemenue 3anau mo teme "KIT/]

1
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TEIJIOBOro nsurarens"

35

Vpok-koHbepennus "TenmoBblie
p p

IIBUTATENA U 3aIATa
OKpyXxarolie cpeab”

36

TennoBnie MMOTEPHU B TCINIOCCTAX

37

3aKOH COXpaHEHHUs U
IIPEBpALICHUS DHEPTHUHU B
MEXaHUYECKUX U TEILIOBBIX
rporeccax

38

[ToaroroBka Kk KOHTPOJIBHOM
pabore o Teme "TernoBsie
sBIcHUSA. I3MeHeHne
arperaTHbIX COCTOSIHUM
BemecTna"

39

KonTtponbHas pabora 1o Teme
"TenaoBEIE SIBJICHHUS.
N3menenune arperaTHbix
COCTOSIHUH BerecTBa"

40

Dnektpusaius Ten. [[Ba pona
3apsI0B

41

Ypok-uccie1oBaHue
"UccnenoBadnue cioco00B
Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BbIBATHCA"

42

B3anmMozeiicTBue 3apsyKEHHbBIX
Tei. 3akoH KyrnoHa
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43

DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
AJIEKTPUYECKOTO MOJIS.
[Tpunun cynepno3uuun
BIIEKTPUYECKUX MOJIEH

44

Hocurenu snektprudeckux
3apsAA0B. DIEMEHTAPHBIN 3aps.
Crpoenne atoma

45

3aKOH COXpaHEHHUs
AIIEKTPUYECKOTr0 3apsiia

46

HpOBOI[HI/IKI/I, JAUSJICKTPUKHU U
MOJYIIPOBOJHUKHU

47

VYpok-koHpepeHus
"DnexTpusanys B MOBCEIHEBHON
Ku3H"

48

Pemenne 3amad mo Teme ""3aKkoH
COXpaHEHUsI IIEKTPUIECKOTO
3apsaa"

49

DNEKTPUUECKUH TOK.
VICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

50

Ypok-uccienoBanue
"UccnenoBanue ACHCTBUS
3JIEKTPUYECKOTO MO Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

51

9HeKTqueCKHﬁ TOK B METaJlllIaX
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52

DJIEKTPUYECKHI TOK B
KUOKOCTAX U ra3ax

53

DJIeKTpUYECKas 1ENb

54

Cuna Toka. AMniepMerp

55

DIIEKTpUYECKOE HAPsHKEHUE.
BonbrmeTp

56

JIaGoparophas pabora "Coopka
Y MCIIBITAHUE JJIEKTPUIECKON
LEMU ITOCTOSIHHOIO TOKA"

57

3aBHUCUMOCTD CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma it
y4acTKa IeTH

58

JlaGoparopHas pabota
"UccnenoBanue 3aBUCUMOCTHU
CHJIBI TOKA, TIPOTEKAIOIIETO
Yyepes3 pe3ucTop, OT HaNpsKEHUs
Ha PE3UCTOPE U COMPOTUBICHUS
pesucropa"

59

DIIEKTPUYECKOE
COIPOTHUBJIEHUE. Y IEIIbHOE
COIIPOTUBIICHUE

60

JlaGoparopHas pabota
"OnpeneneHue yieabHoro

n

COITPOTHUBJICHUA ITPOBOJHUKA

61

Pemrenue 3amgau mo teme
"DeKTpuuecKoe
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COMPOTUBJICHUE. Y IETTbHOE
cornporusieHue"

62

Pemenue 3amgad mo teme "3akoH
Oma"

63

TlocnenoBarenbHOE U
napajvieIbHOE COSAMHEHUS
MTPOBOJIHUKOB

64

JIaGoparopHas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpsDKEHUN NIpU
IIOCJIEA0BATEIBLHOM COEIMHEHUN
JIBYX pe3UCTOpPOB"

65

Pemenne 3aga4 mo teme
"ITocnnegoBaTenbHOE U
napajvieIbHOE COSAMHEHUS
MIPOBOJTHUKOB"

66

JIabopartopHas pabora
"[IpoBepka nmpaBuiIa JJIsl CHUJIbI
TOKa MpHU MapajuieIbHOM
COEIMHEHUH PE3UCTOpPOB"

67

Pemenue 3amau Ha npumMeHeHne
3akoHa OMa U1l pa3IuqHoro
COEJIMHEHHSI IIPOBOTHUKOB

68

O/1C u BHyTpEHHEE
COINPOTHUBJICHUE UCTOYHUKA
ToKa. 3axoH Oma I ITOJTHOH
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e

69

Pemenne 3agau mo teme "IJ1C,
BHYTPEHHEE COIPOTHBIICHUE
HCTOYHHKA ToKa. 3akoH Oma
TSI TIOJTHOM memu"

70

JlabopaTtopHas pabora
"Onpenenenune IJ1C u
BHYTPEHHETO COITPOTUBIICHUS
HCTOYHHMKA TOKa"

71

[IpaBuna Kupxroda

72

JlabGopaTopHas pabora
"ITpoBepka npasus Kupxroda"

73

VYpok-uccrnenoranue "M3ydenue
BOJIbT-aMII epHBIX
XapaKTEPUCTUK HETMHEHHBIX
3JIEMEHTOB"

74

PaGora anexkTpuueckoro Toka.
MOUIHOCTB 3JAEKTPUUECKOTO
TOKa

75

JlabopartopHas pabora
"Onpeznenenue paboThl U
MOIIIHOCTH JIEKTPUYECKOTO
Toka"

76

3akoH /[xoyns-JIenna.
[Torpeburtenu SMEKTPUUECKOTO
Toka. KopoTkoe 3ambikaHue
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77

Ypok-koHpepeHus
"OOBsiCHEHHE U PUHIIMIT
JICHCTBUS JOMAITHUX
3JIEKTPOHArPEBATEIBHBIX
npudopos"

78

[ToaroroBka K KOHTPOJIBHOM
pabote 1mo Teme
"DnexTpuueckue 3apsabl.
3apsiKEHHbIE Tea U UX
B3aumoiecTBUsl. [locTOSIHHBIN
AJIEKTPUYECKHI TOK"

79

KontponbHas pabora no reme
"DnexTpuueckue 3apsaabl.
3apspKeHHBIC TeNa U UX
B3auMonencTus. IlocTosHHbIN
IEKTPUYECKHI TOK"

80

TlocTostHHBIE MATHUTHI.
MarautHoe nojie 3eMIIH U €ro
3HAUECHUE [UII )KU3HU Ha 3eMiie

81

VYpok-uccnenoanue "M3yuenue
MarHUTHOTO MOJIsl TOCTOSTHHBIX
MarHiTOB NIPU UX OObEIUHEHUH
u pazaenenun. Busyanuzanus
TTOJIS1 TTIOCTOSTHHBIX MarHUTOB"

82

OmneiT Opcrena. MarautHoe
I10JI€ DJIEKTPUYECKOI O TOKA
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83

OnbiT AMniepa. MarautHoe
10JI€ KaTyLIKH C TOKOM.
[IpuMeHeHne >neKTPOMarHuTOB
B TEXHHKE

84

Cuna AMrniepa u onpezeneHue eé
HarnpaBJIeHUs

85

Pemenue 3amayd o teme "Cuita
AmMriepa u onpeneneHue e
HanpasyieHus"

86

DNIEeKTPOABUTATEIb
IIOCTOSIHHOT'O TOKa.
Hcnons3oBanue
3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOICTBAX U Ha
TpaHCIIOpTe

87

JlaGoparopHas pabota
"N3ydenue nencTBus
MarHUTHOTO TOJIsI Ha MTPOBOIHUK
¢ TokoM"

88

VYpok-koHpepeHus
"[IpakTHyeckoe MpUMEHECHHUE
ANIEKTpOBHUTaTeNeH"

89

JlaGopaTopHas pabora
"KoHcTpyrpoBaHue U U3ydeHHE
paboThI nekTpoaBurarens"

90

JlabopaTopHas pabora
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"N3mepenne KIIJ]
3JIEKTPOJBUTATEIILHOM
yCTaHOBKHU"

91

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOU WHIYKIIUU.
[IpaBuno Jlenna

92

Ypok-uccienoBaHme
"UccnenoBanne N3MEHEHNUH
3HAYEHUS ¥ HAPABJICHUS
WHJYKIIMOHHOT' O TOKA"

93

Pertenne 3amau mo teme "3akoH
AJICKTPOMArHUTHON UHIYKITHH.
[TpaBusio Jlenma"

94

Onekrporeneparop. Criocoosbl
TIOJTYYEHUS DJIEKTPOIHEPTUN

95

VYpok-koHpepeHus
"DJIeKTpOCTaHIIUU Ha
BO300HOBJISICMBIX UCTOUHUKA
sHepruu. [IpoOrieMbl IKOTOTHH.
TonnmBHBIE 2JIEMEHTHI U
3JeKTpOoMOoOHIH "

96

IToaroroBka Kk KOHTPOJILHOU
pabore 1Mo Teme
"DIeKTpOMarHuTHHIE SIBJICHUS"

97

KonTtponbhas pabora
"DeKTpOMarHuTHHIE SIBJIEHUA"
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Pabora ¢ TekcTamMu o Teme
98 " " 1
TeruioBbie ABIEHUS
Pabora ¢ TekcTamMu o TemMe
99 "DnexTpuueckue 3apsaabl. 1
3apshKeHHBIE Tella U UX
B3auMojercTaue"
Pabora ¢ TekcTamu o Teme
100 | "TIoCTOSIHHBIN HIIEKTPUICCKUAN 1
TOK"
101 'I"a60Ta C TEKCTAMH noHTeMe 1
Mar"auTHbIE SIBIIEHUS
102 Pabora ¢ Texctamu o teme 1
"DIeKTpOMarHuTHas UHIyKIus"
OBILEE KOJIMYECTBO HACOB
102 3 22.5
10 ITPOTPAMME
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9 KUIIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoJabnsbie
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3y4YeHH s

JJIeKTPOHHBIE
uudposbie
o0pa3oBaTesibHbIE

pecypcsl

Mexannueckoe IBUKECHHUE.
MarepuanbHas TOUKa.
CnocoObI OIUCaHus
MEXaHUYECKOI'0 JBHMKECHHUS

CucreMa orcuera.
OTHOCUTENLHOCTD
MCXAHNYCCKOTI'O IBUKCHUA

BCKTOpHI)IC BCJINYUHBI,
OIcpanuu ¢ BEKTopamMu,
IMPOCKI WU BCKTOPOB

Pannyc-sekrop
MaTepuaIbHOW TOYKH,
nepeMeIieHne Ha
IJIOCKOCTH

PaBHOMepHOE
MPSAMOJIMHEWHOE JBUKEHUE

Pemenue 3agau nmo reme
"PaBHOMEpHOE
IIPSIMOJIMHEWHOE
nBKeHue"
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HepaBHomepnoe
IPSIMOJIMHEWHOE
nBuxkeHue. Cpenssis v
MT'HOBEHHAsi CKOPOCTb Teja
IpU HEPAaBHOMEPHOM
JBHKCHHUU

JlabGopaTopHas pabora
"Omnpenenenne cpenHei
CKOPOCTH CKOJIbKEHHUS
OpycKka WU ABUKEHUS
[IapuKa Mo HAKIIOHHOMN
IJIOCKOCTH"

PaBHOYyCKOpeHHOE
IPSIMOJIMHEWHOE
JBUKEHUE. Y CKOpEHUE

10

CxopocTh
PaBHOYCKOPEHHOI'O
OPSAMOJIMHEHHOr O
neuxenus. ['paduk
CKOPOCTH

11

Pemenne 3amad mo teme
"CKOpoCTh
PaBHOYCKOPEHHOT O
IPSIMOJIMHEWHOT O
NBYOKeHUT"

12

[Iepemenienue npu
PaBHOYCKOPEHHOM
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MPSAMOJIUHEUHOM
JABHUKCHUN

13

JlaGopaTopHas pabora
"OnpezeneHue yCKOpeHust
TeNna mpu
PaBHOYCKOPEHHOM
JIBIKEHUU 110 HAKJIOHHOU
MJI0CKOCTH"

14

Pemenue 3apau no reme
"Ilepemenienue npu
PaBHOYCKOPEHHOM
IPSIMOJINHEWHOM
nBIKeHUN"

15

JlaGoparopHas paboTa
"UccnenoBanue
3aBUCUMOCTH MyTH OT
BPEMEHH MIPU
PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HavyallbHOU
ckopoctu"

16

I'papuueckas
UHTEPIIPETALINS
YCKOpEHHUS, CKOPOCTH,
IIPOWJICHHOT' O IIyTH U
NEPEMELICHUS IS
MPSAMOJIUHEUHOT O
JBUKEHUS
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17

Pemenue 3agad mo reme
"T'paduueckas
WHTEpIpeTaLns
YCKOpEHHSI, CKOPOCTH,
IIPOWJICHHOT' O IIyTH U
nepeMeIeHUs sl
MPSAMOJIUHEUHOT O
IBUKEHHUA"

18

Yckopenue cBOOOTHOTO
nagennsa. Oneltel Ianuies

19

Pemenue 3agad mo reme
"V ckopeHnue cB0OOOIHOTO
nageHus"

20

JIBW>KeHue Tena,
OpOIIEHHOTO TO/JT YTIIOM K
TOPU30HTY

21

Pemenue 3agad mo reme
"JIBuxkeHUE Tela,
OpOIIIEHHOT O [TOJ1 YIJIOM K
roOpu30HTY"

22

JlaGopaTopHas pabora
"UccaenoBaHre ABIKESHUS
Tela, OpPOIIEHHOTO IO
YIJI0M K TOPU30HTY"

23

Pemenue 3anay no reme
"JBHKEHHE 1O
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JIEWCTBUEM YCKOPEHUS
CBOOOHOTO TMaIeHus"

24

JBrKeHUE 10 OKPYKHOCTH

25

Jluneitnas u yrioBas
CKOPOCTb, TIEPHOT 1
yacToTa

26

CKopocCTh U yCKOpEHHE
IpY ABMXKEHUH IO
OKPY>KHOCTH

27

Pemenue 3anau no reme
"J|BHKEHHE T10
OKpYXHOCTH"

28

VYpok-koHpepeHus
"Pacno3naBanue u
MpUOIKEHHOE ONTUCAHUE
pa3IUYHBIX BUIOB
MEXaHUYCCKOIO
nBIKeHus"

29

IToaroroska x
KOHTPOJBLHOM paboTe 1mo
teMe "MexaHuyeckoe
JIIBUJKEHUE U CIIOCOOBI €r0
ornrcagus"

30

KonTponbnas pabora no
TeMme "MexaHnueckoe
JIBUKEHHE U CIIOCOOBI €r0
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onucagus"

31

ITepsslit 3ak0oH HproTOHA.
Bekrtop cuibl

32

Bropoii 3akon HeroToHa.
PaBHOnElcTBYIOIIAA CHITa

33

Tperuii 3akon HerotoHa.
Cyneprnio3unus cui

34

Cuna ynpyroctu. 3aKoH
I'ykxa

35

Pemenue 3agad mo reme
"Cuna ynpyroctu"

36

JlaGopaTopHas pabora
"UccnenoBanue
3aBHCUMOCTH CHJIBI
YIPYTOCTH, BOZHUKAOIIEH
B IIPYXKHUHE, OT CTEIIECHU

nedopMaruu IpyKUHbI"

37

Cuna tpenus.
Koadumuent tpenns

38

JlaGopaTopHas pabora
"Onpenenenue

KO3 PUIIUEHTA TPCHUS
CKOJIbXEeHHS "

39

JlaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH CHJIBI TPSHUS
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CKOJIB)KEHHUS OT CHJIBI
HOPMAJILHOT'O JaBJIeHUs"

40

JIBM>KEeHHME TEII O
OKPYXHOCTH TO]T
JIEWCTBUEM HECKOJIBKUX
CUII

41

3axoH bepnymm n
MOABEMHAS CUJIa KpbLIa

42

Ypok-koHpepeHus
"CoBpeMeHHbIE
JeTaTenbHbIE anmapaTsl,
CyJia Ha IMOABOHBIX
KPBUIBSIX, aHTHKPBUTO Ha
CKOPOCTHBIX aBTOMOOUJISIX.
JIBWkeHue moesia Ha
MarHuTHOM Mmoaymike"

43

Cua TSDKECTH U 3aKOH
BCGMI/IpHOFO TATOTCHUA

44

JBrxeHue Ten BOKpyr
TpaBUTAIMOHHOI'O HCHTPA.
[TepBas kocMuueckas
CKOpPOCTb

45

HesecomocTth 1
Meperpy3Ku

46

PaBHOBecHe maTepuanbHON
TOYKH. AOCOTIOTHO
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TBEPJIOE TEIIO

47

Mowment cuisl. [IpaBumno
MOMEHTOB

48

VYpok-uccienoBanue
"OnpeneneHue eHTpa
TSKECTH pa3IMYHbIX Ten"

49

Nmnynsc Tena. 3menenne
umnysbsca. IMIynbc cuisl.

Ynpyroe u HEeynpyroe
B3aUMOJIENCTBUE

50

3aKOHEI UI3MEHEHUS U
COXpaHeHI/ISI I/IMHyJIbca

51

PeakTnBHOE IBMKEHNE

52

Penrenue 3amau no treme
"3aKOH COXpaHEHUs
uMIyibca. PeaktusHoe
nBmxeHue"

53

Mexanunueckas paboTa u
MOIIIHOCTb

54

PaGora cuitbl TshKecTH,
CHUJIBI YIIPYT'OCTU U CHJIBI
TpeHUs

55

JlabopaTopHas pabora
"Onpenenenne padoTsl
CHJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKECHUN
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TeJa Mo TOPU30HTAIBHON
noBepxHocTH"

56

CBs13b DHEprUU U PabOTHI

57

JlaGopaTopHas pabora
"Onpenenenne padoThI
CUJIBI YIIPYT'OCTH MPHU
noabEMe rpysa ¢
HCIOJIb30BaHHEM
HETIOABIDKHOTO U
[IOABUXHOr0 OJIOKOB"

58

IToTrenunanbHast SHEPTHUA

59

Kunernueckas sneprusi.
Teopema 0 KHUHETUYECKOU
SHEPIUH

60

3aKOH U3MEHEHHUS U
COXpaHEeHUs
MEXaHU4ECKOU SHEPrUuu

61

Pemenne 3amad mo teme
"3aKOHBEI U3MEHEHUS U
COXpaHEeHUs
MeXaHW4YecKou sHeprun"

62

ITonroroska K
KOHTPOJIbHOM paboTte 1o
teMe "B3anmMonericTBue
TeJ. 3aKOHbI COXpaHEHUs'

63

KonrtponbHas pabora no
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TeMme "B3anMoneiicTBue
TeN. 3aKOHbI COXpaHEeHUs "

64

KosebarenpHoO€e IBUKEHUE.

OCHOBHBIE
XapaKTePUCTUKH
KOJIeOaHMIA: IEpUOI,
qacToTa, aMHJII/ITYIIa

65

MaremaTuyeckuii u
IIPYKUHHBIN MasiTHUKHU.
JlaGopaTopHas pabora
"UccaenoBanue
3aBUCUMOCTH Mepuoja
Kole0aHuil rpy3a Ha HUTH
OT JJIWHEBI HUTH"

0.5

66

JlaGopaTopHas pabora
"UccnenoBanue
3aBUCHUMOCTH TEPUOJIa
KOJIeOaHU I PYKHMHHOTO
MasiTHUKa OT Macchl rpysa”

67

["apmonunyeckue
KoJie0aHus

68

JlaGopaTopHas pabora
"3MmepeHne ycKkopeHus
cBOOOAHOrO majaeHus"

69

3aryxaromiue KoneoaHus.

BI)IHY)K,Z[CHHHC KoJIe0aHusl.
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Pesonanc

70

[IpeBpaienue sHepruu
pH KoJie0aTeIbHOM
IBUKCHUU

71

Ypok-uccienoBanue
"IIpoBepka HE3aBUCUMOCTH
nepuoja koiedaHuit rpysa,
MHOJBECIICHHOIO K JICHTE, OT
Macchl rpysa"

72

Mexannueckue BOJIHEL:
MPOJIOIBHBIE U
MONEepeYHbIC

73

CBoiicTBa MEXaHMUYECKHUX
BOJIH. J[JIMHA BOJIHBI K
CKOpOCTb €€
pacnpocTpaHeHus

74

Ypok-uccienoBanue
"HaOmronenue
uHTephEepeHITUN U
T(paKuy BOJIH HA
MOBEPXHOCTH BOJIbI"

75

VYpok-koHpepeHuus
"MexanndecKre BOJHEI B
TBEPIOM TEIIE.
CelicMuyeckye BOIHBI"

76

3Byk. PacnipocTpanenue u
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OTpaXCHHE 3BYKa

7

Pemienne 3aaay 110 TcMcC
"3ByK"

78

Ypok-uccnenopanue
"DKCIepUMEHTATIBHOE
OTpe/IeIICHUE TPaAHUIL
YacTOTHI CJIBIIIUMBIX
3BYKOBBIX KOJieOaHuit"

79

I'poMKOCTb 3BYyKa M BBICOTA
TOHA. AKYCTHUECKUI
pEe30HaHC.

80

Ypok-uccienoBanue
"HabmroneHue u
00bsICHEHHE
aKyCTHYECKOro pe3oHaHca"

81

WNHppa3Byk u yabTpas3BykK.
Kondepenuus
"HUcnons3oBanue
yIIBTPa3ByKa B
COBPEMEHHBIX
TEXHOJOTHAX"

82

DnEeKTpOMarHuTHOE I0JIE U
3JIEKTPOMAarHUTHBIE BOJIHBI

83

CaoiicTBa
3JICKTPOMArHUTHBIX BOJTH

84

VYpok-koHpepeHuus
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"Ikama
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH
JUIST COTOBOM CBSI3H.
Panuomokanms.
Kocmudeckas cBs3p "

85

Pemenue 3amau Ha
OTIpe/IeTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN
BOJIHBI

86

DneKTpOMarHuTHas
npupoaa ceera. CKOpocTb
cBeTa

87

BoinHoBEIE CBOMICTBA CBETA:

uHTepdepeHus u
T paKIIHS

88

JlydeBas Mmozenb cBeTa u
reOMETpPUYECKasl ONTHKA.
HcTounuku cBeta

89

IIpsimonuHenHOE
pacpocTpaHEeHHE CBETA.
3armenus ConHua u JIyHsl

90

3aK0H OTpakKeHHS CBETA.
[Linockoe 3epkaino

91

[TocTpoenue
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M300paKEeHUH,
c(hOpMHUPOBAHHBIX
3epKaJIOM

92

[Ipenomnenue ceera.

3akoH MMpECJIOMJICHUSA CBCTA.

[TonHOE OTpa)keHHe CBETA.

93

JlaGopaTopHas pabora
"UccnenoBanue
3aBUCHMOCTH yTJIa
peIoMJICHUS OT yriia
MaJICHUS CBETOBOIO JTy4a
HA TPaHUIIE «BO3TYX-
cTeKJIo»"

94

Ypok-uccienoBanue
"AHanu3 U 0ObSICHCHUE
ONTHYECKOro Mupaxa"

95

Ypok-koHpepeHIus

"M cronn30BaHuE MOJTHOTO
BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAs CBSA3b"

96

JIun3a, X011 Tydel B TUH3E

97

®dopmyJsia TOHKOH JTMH3BI

98

JlaGoparopHas paboTa
"Onpenenenue GpokycHOro
pacCTOAHUS U ONTUYECKON
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CHJIBI coOMparomen
JIUH3EI"

99

[Tonmy4yenune n3o0pakeHu
C TIOMOIIBIO0 COOUparonIei
U pacceuBaroNie JIMH3

100

VYpok-koH(pepeHus
"[IpuHIun nencTBus
ONTHYECKHUX MPUOOPOB
(MHKpOCKOI, TEJIECKOII,
doroanmapar)"

101

I'ma3 kak ontuyeckas
cucrema. bamzopykocts u
JaJIbHO30PKOCTh

102

PasznoxeHnue 6eoro ceeta
B crekTp. OmnbIThI
Hrrorona. Cnoxenne
CHEKTPaIbHBIX I[BETOB.
Hucniepcus ceera

103

YpOoK-TIpakTUKYM
"Habmronenue u
00BSICHEHHE OMBITOB 11O
pa3oKEeHHUIO OeIoro cBeTa
B criekTp. [lonmyyenue
6eroro 1Bera npu
CJIO)KEHWH IIBETOB"

104

OmneiTer Pesepdopaa u
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Ij1aH€TapHasa MOA€C/Ib
aToMa

105

[Toctynarsl bopa. Monenb
aroma bopa. Mcnyckanue u
IIOIJIOIIEHHUE CBETa
aTOMOM.

106

KBanTtel. JIuneituateie
CIIEKTPBI

107

Y poK-TipakTUKyM
"HabmroieHue CriIonHbIX
Y JIMHENYaThIX CIIEKTPOB
W3JIy4EHUs U UCITyCKaHUsA"

108

PagnoaktuBHOCTE. Anb(a-
, 0eTa- ¥ raMMa-u3ITydeHUs

109

CTpoeHue aTOMHOT O s/1pa.
Hyknonnast Mmogens
aTOMHOTO SApa

110

PamnoaxkTuBHELIE
npespaieHus. M3oromnsl

111

IIepuon nmonypacnana

112

VYpok-koHpepeHuus
"JleticTBue
PaAOAKTUBHBIX
W3JIy4YEHUI Ha )KUBbIE
OpraHu3Mbl. 3aluTa OT
PaOaKTUBHOI O
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n3nydeHus"

113

SnepHble peakuuu.
3aKOHbI COXpaHEHUS
3apsJ0BOI0 U MacCOBOI'0
qucen

114

DHeprus CBsI3U aTOMHBIX
anep. CBsi3b Macchl U
SHEPTUU

115

Pemenwue 3anau no reme
"SI nepHble peaKIuH.
Dneprus cBs3u"

116

Peaknuu cuHTe3a 1
nenenus saep. Mcrounuku
sHeprun CosHIa U 3BE3]

117

VYpok-koHpepeHuus

"SI nepHas HEpreTHKa.
DKonorudeckue npooiaeMbl
sIepHOM SHEpreTuKu "

118

IToaroroska x
KOHTPOJBLHOM paboTe 1mo
teme "Konebanus u
BOJIHEL. CBETOBEIE U
KBAHTOBEIC SIBJIICHHS"

119

KonTponbnas pabora no
teMme "Konebannsa u
BOJIHEL. CBETOBBIE U
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KBAHTOBEIE SIBJICHU"

120

Pemienne pacueTHbIX MO
TeMme "MexaHnueckoe
nBmxenune"

121

Pemrenne pacueTHbIX U
KayeCTBEHHBIX 3a]1a4 110
TeMme "B3auMmoneiictBue

Tex"

122

Pemienne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110
TeMme "3aKOHbBI COXpaHEHUs
SHEPruu U umnysnbsca'

123

JlaGopatopHble paboThI IO
Teme "MexaHnueckoe
nBKeHne"

124

JlaGopaTopHbie paboTHI 11O
teMe "B3aumogeiicteue

n

TCJI

125

JlaGopatopHbie paboThI IO
teme "[IpocTteie
MeXaHU3MbI"

126

Pemienue pacyeTHbIX U
KayeCTBCHHBIX 3aJ1a4 I10
teMe "TermioBele
nporecchr”

127

Pemienue PACUCTHBIX U
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KadeCTBEHHBIX 3a7ad 110
teme "Braxxuaocts"

128

Pelienue pacyeTHbIX U
KaueCTBEHHBIX 3a/1a4 10
teme "KIIJ] TermioBbIx
nsurareiaei"”

129

Pemrenne pacueTHbBIX U
KauyeCTBEHHBIX 3314 10
Teme "3aKOHBI
ITOCTOSIHHOI'O TOKa"

130

Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3aJay 110
teme "KITJ]
3JEKTPOYCTaHOBOK"

131

JlaboparopHbie pabOTHI IO
TeMe "3aKOHEBI
IIOCTOSHHOI'0 TOKa"

132

JlaGopaTopHbie paboTHI 11O
teMe "CBeToBbI€ sIBJIICHUS"

133

Pabora ¢ Tekcramu 1o
Teme "3aKOHbI COXpaHEHUs
B M€XaHUKe"

134

Pabora ¢ Tekctamu 110
teme "Konebanus u
BOJIHEI"

135

PaGora ¢ Tekctamu 1o
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TeMme "CBeTOBBIE IBICHUS"

PaGora ¢ Texctamu 1o

136 teme "KBaHTOBas H 1
sinepHas pusuka"
OBIIEE KOJIMYECTBO
YACOB T10 [IPOTPAMME 136 3 24.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

®usuka. 7 kinacc. YueOnuk. [lepoimkun A.B.

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJA
®usuka. 7 knacc. YueOHuk. [leppimkun A.B.

®duzuka. 7 knacc. Metoauueckoe nocoodue k yueoOnuky A.B. [leppimkuna

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/

https://uchebnik.mos.ru/
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Ilepeyenb 000py10BaHMs U1 HCIOJIB30BAHHMA B PAaMKaX peaau3anuu
rpaHToOBOro npoekra «Kypuaropckui kiace»

OcHoBHas mkoJja (5-9 kmacc)

HawmmenoBanue o0opynoBaHus KOHPE;:CTBO’
Beb-kamepa 1
MuorodyHkinoHansHoe yerpoictBo (MDY) Epson 1
MmuorodyaknnonansHoe yerpoicTBo (MDY) Xerox 1
YceumuTenb 6eCITpOBOIHOTO CHTHAIA 1
Be0-kaMepa Ha MOJBUKHOM ILTATHBE 1
Pesak cabenbHblil yHuBepcanbubiii KW-triO 3023/13023 1
Yerpoticto aist nputipeccoBku miieHkH ([Taketnsiit namunatop FGK PDA4-
230CN) 1
IMepemIéTunK Ha MIACTHKOBYIO mpykuHy (Bulros S-1521)
WnTepaktuBHelii manens BM Stark Baikal 75/2 2
Hoyt6yk Rikor 28
TepmocTtat mupkymsinnonssid LOIP LT 1
Becer maboparopusie (Kapmannsie anektpornbie Becbl REXANT ot 0,01 no 200
IrpaMMOB) 10
Habop nemoncTpannonsslii "l 'eomerpudeckas ontuka" (paciIipeHHbBIA KOMIUICKT) 1
Habop criektpanbHbIX TpyOOK (6 MIT.) C ICTOYHUKOM MHTaHUS 1
[Tpubop a1 AEMOHCTpAIMK ASHCTBHS T1a3a. Mojelb 3peHus 2
McTOoYHUK NUTaHUS IEMOHCTPAIIMOHHBIN 2
KommexT obopynoBanust 1uist 1adopaToprn GU3UKH YUeHHYECKHUH 30
KommexT obopynoBanust 1iis1 tadopatopun GU3UKH JeMOHCTPAIMOHHBIN 2
ITasmeHas crannms Rexant 12-0729 1
Habop maboparopHoro 0060pynoBaHus sl H3YYSHHUS ONTHKH 6
Habop mabopatopHslii 110 onTHKe (paclInpeHHbIN) 1
YHuBepcanabHOE pabodee MECTO YUCHHKA IO ONTHKE 1
Y4eOHO-IeMOHCTPALMOHHBIN KOMIUIEKC JUIS 3y4eHHUsl PU3HOJIOTHH YelIOBEKa 3
KoMmjieKT akycTH4eCKUX MarHUTHO-MapKepHbIX MaHesel (Ieperopo oK) 1
Kommbrotep nepcoHalibHbII HACTOJNBHBINH (MOHOOJIOK) 1
KommbroTep nmepcoHalbHbIA HACTOIBHBIN (MOHOOJIOK) 1
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