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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
yIIIyOJIEHHOM YpPOBHE OCHOBHOM 00pa30oBaTEeNbHON MPOTpaMMbI, IPEICTaBICHHBIX
B ®I'OC OOQ, a Takxe ¢ yuéTtom (peaepalbHON padoyell mporpaMMbl BOCIUTAHUS
u Konuenuuu npenoaBanus yaueoHoro npeamera « Duznka.

Conmepxanne mporpamMmbl 1O (U3MKE HAMPABICHO Ha YAOBICTBOPEHHUE
MOBBIIIICHHBIX 3alPOCOB OOYYAIOIIMUXCS, CTPEMSIIMXCA K Oonee TIyOOKOMY
OCBOCHHIO (DM3MYECKUX 3HAHWUH, W Ha (POPMHPOBAHUE ECTECTBEHHO-HAYIHOU
rPaMOTHOCTH oOOydarommxcsi. B mporpamme 1o (U3WKE  YYHTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHOro mnpenmera B peanuzanuu tpedoBannit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEMETHBIM pe3ybTaTaM 00yUYEHUSs, a TAKXKE
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUSI.

[Iporpamma mo u3uke ycTaHaBIMBAET pacupeneieHne yaeOHOro MaTepuana
1o rojaMm o0yuyeHus (Mo Kiaccam), MpejyiaraeT NPUMEPHYIO MOCIIEI0BATEILHOCTD
U3YYCHHS] TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJACPKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IETbIO OKa3aHHUs METOJIUYECKON
MIOMOIIY YYUTENIO B CO3/ITaHUU paboydeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHel, acCTpOHOMHUEH U pu3nUecKoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MUpa, MPEeAOoCTaBIsieT Haubosee sICHbIC
oOpasibl MPUMEHEHUs HAyYHOTO METOJa MO3HAHHUA, TO €CTh Crocoba MOIydeHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Opna w3 riaaBHBIX 3a/a4d (PU3UYECKOTO 00pa30BaHUSI B CTPYKTYype OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
UHTEpEeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usukun Ha yriyOln€HHOM YpOBHE NIpEAroyaraeT yBEPEHHOE
BJIaJICHUE CJIeIYIOUTUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIIUMH
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSATH SBJICHUS,

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

WHTEPIPETUPOBATh JaHHBIC M KMCIOJIL30BaTh HAYYHBIC JIOKA3aTEIIbCTBA IS
TIOJTYYCHHSI BBIBOJIOB.

[lenmu wu3yuyenus Qu3MKku Ha YpPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs
onpenencHsl B Konmenmuu mnpenomaBaHus ydeOHOTO mpenMera «®Duszmka» B
oOpa3oBaTenbHBIX oOpranmszanuax Poccuiickoit ®Dexepanuu, peamTu3yOIINX



OCHOBHBIE  0O0IIE00pa3oBaTeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pelIeHUEM
Kosmernn MunuctepcTa npocsenieHust Poccuiickoit @enepanuu (IpoToKo OT 3
nekadpst 2019 r. Ne [1K-4BH).

Henu n3zydenus Gpu3nku Ha yriyOJIEHHOM YPOBHE:

pa3BUTHE HHTEpPECa M CTPEMJICHHS OOy4YaloIMXCAd K HAYYHOMY M3yUEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIUVICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMuUpoBaHUE YMEHHH NpPUMEHATh (U3NMYECKUE 3HAHUS U Hay4dHbIE
JTIOKa3aTeIbCTBA ISl 0OBSICHEHUSI OKPYKAIOIINX SIBJICHUM;

dbopMHUpOBaHUE TPEJACTABICHUNA O poiu (PU3MKK IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymyuiei
npoeCCUOHAILHOM  JESATEIbHOCTH, CBSA3aHHOM C (PU3HUKOHM, TMOATOTOBKA K
nanbHeWIeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUH;

dbopMHUpOBaHWE TOTOBHOCTH K JajbHEHIIEMy HW3ydYeHHUIO (HU3MKH Ha
yriyoJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIONIUX Mpoduiieid 00ydeHus: Ha ypOoBHE
cpeaHero oo1iero oopa3oBaHus.

JlocTikeHre 3TUX Iiejed MporpaMmbl MO (PU3MKEe HA YpOBHE OCHOBHOIO
o011ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEIYIONIUX 3a/1ay:

NpuoOpeTeHHEe 3HAHUM O AUCKPETHOM CTPOEHUM BEIIECTBA, MEXAaHUUYECKUX,
TETJIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

puoOpeTeHNEe YMEHUN aHATM3UPOBAaTh U 0OBSICHATH (PM3UUYECKUE SIBJICHUS HA
OCHOBE U3YYEHHBIX (PU3UUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOITIX
CO3/IaHUSI W HUCMOJb30BaHUS (PU3MYECKUX MOJIENCH, BKJIOYas TBOPYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

Pa3BUTHE HCCIEAOBATEIILCKUX YMEHUW: HAONIONATh SBICHUS U U3MEPSThH
¢u3nueckre BEIWYUHBI, BBIIBUTATh TUIIOTE3bI M MPEIaraTh dKCIIEPUMEHTAIbHBIC
CIOCOOBI MX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OTBITHI, IKCIIEPUMEHTATbHBIC
WCCJICIOBAaHUS, aHATTU3UPOBATH MTOJTYYCHHBIC TAHHBIC U JIEIaTh BBIBOIBI;

OCBOCHHE NpUEMOB paboThl ¢ uHMOpMarmel (HU3NIECKOTO CoaepKaHus,
BKJIIOYast UH(OPMAITUIO O COBPEMEHHBIX OCTIKCHUSIX (DU3UKU, HHTEPIIPETAIUS U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO CO cepamMu MpoPeCCUOHAITBHONU NEATeTbHOCTH, CBSI3aHHBIMU C
(Gu3UKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH HA JOCTHKEHUSIX
¢dbu3nUecKoi HayKu.



Ha uzyuenue gusuku (yriayOaéHHBIN YPOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus otBoutcst 340 yacoB: B 7 kiacce — 102 ygaca (3 yaca B Heneno), B 8
kiacce — 102 yaca (3 gaca B Hezento), B 9 kinacce — 136 yacoB (4 yaca B HeJeNio).



COJEPKAHUE OBYUYEHUA
7 KIIACC

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

®duzuka — Hayka O mpupoje. SIBIeHUs TPUPOABI (JIEMEHTHI COJEpKaHUS,
BKJIFOYAIOIINE MEXIPEAMETHbIE CBsI3M). DU3NUECKUE SBICHHS: MEXaHUYECKHE,
TEIJIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuduHbL. PasmepHocTh. EnuHuUIBI (U3MUECKUX BETUYHH.
N3mepenne Qusnyeckux BeauuuH. OTanoHbl. duzmyeckue mnpubdopsl. lleHa
nenenus. [lorpemHocts u3mepenuid. [IpaBuiia 6e3omacHoro Tpyaa mnpu padbore
nabopaTopHbIM OOOpyJoBaHHeM. MexayHaponHas cucrema enunuil. l[lepeBoj
BHECUCTEMHBIX euHUI] B equHuLbl CH.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH H3y4aloT npupoay. EctecTBeHHO-
HAy4YHBIM METOJI TIO3HAHUWS: HaOJI0JICHHE, T[OCTAaHOBKA HAYYHOTO BOIPOCaA,
BBIJIBU)KCHHE TUIOTE3, OHKCIEPUMEHT II0 TMPOBEPKE THUIOTE3, OOBSICHECHHE
HaOmoaeMoro siBieHus. Onucanue PU3nuecKux sSBJICHUM ¢ TOMOIIBbIO MOJACIICH.

Jemoncmpayuu.

MexaHnueckue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE
SIBJICHHUS.

duznyeckrue NpUOOPHI W Mpoleaypa MPSMbIX HU3MEPEHHI aHaJIOTOBBIM U
U (pPOBBIM IPUOOPOM.

Jlabopamopuwvie padbomul u onvimol.

OrnpenenieHue 1EHbI JEICHUS KAl U3MEPUTEIBHOTO MPUOopa.

N3mepenne paccTosHUM.

N3mepenue mnomaau u o0bEMa. MeTo/1 naneTku.

N3mepenne BpeMeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TENA.

Ornpenenenue pa3MepoB MallbIX Tesl. MeTo1 psioB.

[IpoBenenne wuccaenoBaHUS IO MPOBEPKE THUIOTE3bl: JAJbHOCTh IOJETA
IIapuKa, MymeHHOr0 TOPU30HTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUSI 0 CTPOEHUH BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne dacTtul] BemectBa. CBs3b CKOPOCTH JBUKEHUSI YACTHI[ C
teMrieparypoil. bpoyHoBckoe nBmwxkenue. Juddysusa. BzaumopeiictBue wacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, KUJKOCTEH U TBEPIBIX
(KpucCTayuIM4ecKux) Ted. B3auMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

Ha6monenune nuddyszuu.

HaGmronenue siBieHuid, 0ObACHAIONINXCS TPUTSHKEHUEM WU OTTAIKMBAHUEM
YacTUIl BEILIECTBA.

Jlabopamopuwvie padbomul u onvimel.

Onenka muaMerpa aToMa METOAOM PSJIOB (C UCTIOTIB30BaHUEM (QoTorpaduii).

OnbIThl 10 HAOJIOJIEHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

OnpITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMO/IelicTBHE TeJl.

Mexannueckoe gnBuxkenue. Ilyte u nepememienne. PaBHOMepHOE U
HepaBHOMepHOe JBIKeHHe. CBOOOJHOE MajJieHHe KakK MpUMEP HEPaBHOMEPHOTO
nerkeHust tes. CkopocTh. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBUKCHUMU.
Pacuér nmytu v BpeMeHU JBUKEHUS.

['paduku 3aBUCUMOCTEN BEJMYMH, OMUCHIBAIOIIMX JBHKeHUE. OOmue
NOHATUS 00 OTHOCUTENbHOCTH JABWXKeHUs. CIIOXKEHHEe CKOpPOCTeW uisi Te,
JBHXKYIIMXCS MAPAIUICIIBHO.

SBneHne wHepuMM. 3aKOH HMHEPLUU. B3auMoAEUCTBHE TeNl KAaK NPUYMHA
U3MEHEHUsI CKOPOCTH JABWXKEHHs Tell. Macca kKak Mepa HMHEPTHOCTH Teja B
NOCTYIIATENbHOM  JBHKeHUHU. lInotHocTh BemectBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJd B eauHuie oObéMa BemiecTBa. (CMecM U CIUIABBI.
IloBepxHOCTHAs U JIMHEWHAS ITIOTHOCT.

Cuita Kak xapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocT M 3aKOH
I'yka. M3mepenne cuibl ¢ OMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHsS W CHJIA
TsoxecTu. Cria TSHKeCTH Ha Apyrux mianerax. Bec tena. HeBecomocts. Crioxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxelcTByromas cuia. Cuina TpeHHs.
TpeHne CKONBXKEHUST W TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NPUPOAE H
TEXHHUKE.

Hemoncmpavuu.

HabmroieHne MexaHu4ecKoro JBUKCHHS Tefa.

N3mepenune ckopoCTH MPSAMOJIIMHEWHOTO JBUKCHHUS.

HaGmronenue siBieHUsT HHEPIIUH.

Hab6mronenmne n3MeHeHnust CKOPOCTH MPU B3aUMOJCHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHue CHll, HalpaBJICHHBIX 110 OJHOW MPSMOM.

Jlabopamopmuwie padbomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO ABWKEHHMS (LIApUKa B KHUJKOCTH,
MOJIETTU DJIEKTPUYECKOTO aBTOMOOHIIA U TaK Jlajee).

Onpenenenne cpeaHed CKOPOCTH CKOJIBKEHMsSI Opycka WM MIapHKa II0
HAKJIOHHOM TNIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO Tea.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsikeHus (nedopmaiiun)
NPYKUHBI OT TPUIIOKEHHOUN CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS OT CUJIbI
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTENH 1 ra30B.

Hasnenue. Cuna gaBiaeHusi. CriocoObl yMEHbIIICHUS U YBETUYEHUS TaBJICHUSI.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa U TeMrieparypsl. [lepenaua
JaBJieHUs] TBEPJBIMU TElNaMH, SKUJAKOCTSIMU U ra3amMu. 3akoH [lackaus.
[THeBMaTHUECKME MAILIVHBI.

3aBUCUMOCTh  JABJICHUS  JKUJKOCTH  OT  TJIYOMHBI  TOTPYXKEHUS.
I'uapocratnueckuit  mapagokc. CooOmaromuecss cocyasl. ['mapaBnuueckue
MexaHU3Mbl. Vcronb30BaHME BBICOKUX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CcTporCcTBO BOAOIPOBOIA.

AtMmocdepa 3emuin u armocepHoe AasneHue. IIpuuuHbI CylecTBOBaHUS
BO3nyIIHON o6osiouku 3emiu. OnweiT Toppuuemnu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t U13MEepeHust aTMOC(HEPHOTO JTABIICHHUS.

JlelicTBHE JXUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TenO0. BelTankusaromas
(apxumMenoBa) cwiia. 3aKoH Apxume/ia. Y cli0BUE BO3HUKHOBEHHUS BBITATKUBAIOIICH
(apxumenoBoit) cunbl, noarekanue. [InaBanue ten. BoznyxormiaBanue.

Jlemoncmpayuu.

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIEPATYpPHI.

[lepenaua gaBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaronuecs CoCy/bl.

I'mppaBnuueckuii mpecc.

[IposiBnenune nericTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOINICH CHIIBI OT 00BhEMA MOTPYKEHHON B JKUJIKOCTh
YacTH Teja U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM XKUJIKOCTH.

VYcnoBue maBaHus TEN: IJIaBaHUE WA MOTPYKEHUE TEN B 3aBUCHMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopmuwie padbomel u onvimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpYy)EHHOU B
YKUJIKOCTb YaCTH TeJa.

Ornpenenenue BhITAIKUBAOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJO, MOTPYXKEHHOE
B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CHJIbI, JCHCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl Teja.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIIECH  CHUJIBI,
JIEHCTBYIONICH HA TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B JKHIKOCTh YacTH
T€Ja U OT IUNIOTHOCTH KUIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE
€€ rpy30noaAbEMHOCTH.

Pazgea S. Padora u MOIIHOCTB. JHEprus.

Mexanundeckas padoTa Jyisi CUJI, HAIPaBJICHHBIX BJIOJIb JUHUU TIEPEMEIICHUS.
MomiHoCTb.

[IpocTeie MexaHWU3MBI: pblUar, BOPOT, OJOK, TOJKMCHACT, HAKJIOHHAS
IUIOCKOCTh, HOKHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue poeruara. [Ipasuio
MOMEHTOB. [lpuMeHeHue mpaBuiia paBHOBECUS phluara K OJOKYy. «30JI0TOE
npaBuiio» Mexanuku. KIIJ[ mpocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHHKE, )KUBBIX OPraHU3Max.

Mexannueckass osHeprud. KuHeTnueckas ¢ TOTCHIMAIbHAs SHEPTUSL.
[IpeBpaienre 0OTHOTO BHJIa MEXAaHUYECKOW DHEPTUM B IPYTrOl. 3aKOH COXPaHEHUS
Y TIPEBPAILIEHUS SHEPTUU B MEXAHHKE.

JHemoncmpayuu.

[TIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomul u onvimol.

HccnenoBanne ycimoBril paBHOBECHUS pblyara.

N3mepenne K11/l HaKJIOHHOM MIIIOCKOCTH.

N3yuenune npaBmia peraara Ajis MOABMKHOTO M HETIOJIBUYKHOTO OJIOKOB.

Omnpenenenue KIIJ[ moaBu>XHOTO U HEMOJABUIKHOTO OJIOKA.

Onpenenenne pabOThl CHIBI YIPYTOCTA MPHU MOABEME TPY30B MPHU TTOMOIIH
MIOJIBIDKHOTO OJIOKA.

N3yueHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znea 6. TenmyioBbie sIBJIEHHS.

OCHOBHBIC TIOJOXXEHUSI MOJICKYJISIPHO-KUHETHYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, JKHAKOTO H Ta3000pa3HOTO COCTOSHHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. ['padeH — HOBBIN maTepuan Ajii HOBBIX
TEXHOJOTUNA. TEeXHONOTUM TIOJYYeHHS] HCKYCCTBEHHBIX anMma3oB. OObsicHEeHUE
CBOMCTB Ta30B, JKUJAKOCTEU U TBEPJBIX TEJI HA OCHOBE MOJIOKECHUNA MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. IIOBEpXHOCTHOE HATSKEHUE, CMAYMBAHUE, KallWJUISPHbIC
sABJI€HUA. TEmIoBOe paclIMpEHUE M CKaTHe. 3aBUCUMOCTh [IaBJICHUS raza oOT
00BEMa, TeMIepaTyphl.

Temneparypa. CBs3b TeMIlepaTypbl CO CpPEIHEN KWHETUYECKON SHeprueu
TEIJIOBOTO JBM)KEHUS YacTUll. TeMnepaTypHbIe IIKaJbI.

Buyrtpennsis  sHeprus. CnocoObl HM3MEHEHUsI BHYTPEHHEW OJHEpruu:
TeruIonepeaya u coBepiieHrue padotel. Buabl Teronepeiayu: TeIONpOBOAHOCTD,
KOHBEKIMs, WU3JIydeHHe. Buapl Temonepenayn B TOPUPOAE U TEXHHKE.
HeoGpaTuMoCTh TEIIOBBIX MPOIIECCOB.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TerI0Boe paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHHe TEIIOBOTO OaaHca.

[InaBieHue u OTBEpAECBAHUE KPUCTAIMUECKUX BEUIECTB. Y A€IbHAS TEIUIOTA
nmaBneHus. [lapooOpazoBanue u koujeHcanus. Mcnapenue. Kunenue. VY aenbHas
TEIJI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT aTMOCHEPHOTO
nasieHus. HachlleHHBIN U HEHACBIIIEHHBIN NTap. BiaaxHOCTh BO3AyXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TemnoBbix aBurateneil. KIIJ TemoBoro asurarens.
TemioBple ABUTATENM W 3allUTa OKPYXKAIOWIEH cCpeabl. TermaoBble MOTEPU B
TEIUIOCETSX.

3aKOH COXpPAaHEHUs W MPEBPAILCHUS SHEPTUA B MEXAHUYECKHX U TEIUIOBBIX
Iporeccax.

Jlemoncmpayuu.

Hab6mronerne OpoyHOBCKOTO JIBHKCHHSI.

Ha6mronenune muddyszun.

HaGmronenne sBiICHUN TIOBEPXHOCTHOTO HATSHKCHUS, CMA4YUBAaHUS W
KANWJUISIPHBIX SBJICHUMN.

HaGmronenue TermioBoro pacmmpeHus Tel.

N3meHenne maBiieHHWs] ra3a NpuU W3MEHEHHWH OO0OBEMAa W HArPEBaHWM WIIU
OXJIAXKJICHUH.

[IpaBuna n3mMepeHus: TeMneparypsl.

Bunpl Temionepenaym.

OxJnaxieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMHU CUJIAMHU.

CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.

HabGnronenue xumneHus.



Hab6mronenne moctosiHCTBa TeMITepaTyphl MPHU TIABJICHUH.

Mojenn TemIOBBIX ABUTATEIICH.

Jlabopamopusie padomul u onvimel.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAILIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJIA caxapa.

N3mepenne TeMiiepatypsl IpY MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIEPATYPHI.

OnpiTel MO HaAOJMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPIBIX TEIL.

Onpenenenue AaBieHMs BO3yXa B OaJJIOHE IINPULIA.

HccnepoBanre 3aBUCHMOCTM JaBJCHUS BO3JlyXa OT €ro oo0béma u
TEMIIEPATYPHI.

[IpoBepka rUNoOTE3bl TUHEHMHOM 3aBUCUMOCTHU JIJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhI.

HaOmronennie wu3MeHEHUs BHYTPEHHEM DHEpruM Tejla B  pe3yJbTare
Terionepeaadyu U padboThl BHEITHUX CHJI.

HccnenoBanue sSiBICHUS TEIIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOM U Topsiueit
BOJIbI.

OrnpenenieHne KOJUYECTBA TEIUIOTHI, MOJTYYSHHOTO BOAOU MPHU TEIJI00OMEHE C
HarpeThiM METAUIMYECKUM LUIIUHIPOM.

Onpenenenne MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HetoTOHa-Puxmana).

Ornpenenenue yaenbHON TENIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca uCnapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TEIUIOTHI IIJIaBICHHUS JIbJA.

Paznen 7. DiaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpuzaums Ted. JlBa poma 3JIEKTpUYECKHX 3apsaoB. B3aumonelctBue
3apsKeHHbIX Tedl. 3akoH Kynona.

Onektpuyeckoe mnose. Hanpssk€HHOCTh anekTpudeckoro mnosisd. [lpuHunmn
CYyHEePHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBOAHMKH, HAMAJIEKTPUKH U TMOJYNPOBOJHUKHU. 3aKOH
COXpaHEHUS ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUS CYHIECTBOBAHUS DIEKTPUUECKOTO TOKA.
HNcTouHnkn 1OCTOSIHHOTO TOKa. JIeWCTBUS SJIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B METAJIAX, )KUAKOCTAX U ra3ax.

DnekTpuueckas mnemnb. Cuia Toka. DIeKTPUUECKOe HaNpsHKeHUE. AMIEpMETp
Y BOJITMETP B LIENHU MNOCTOSHHOTO TOKa. CONMPOTUBJIECHUE MTPOBOJAHUKA. Y IEIBHOE
CONPOTUBIICHUE BemlecTBa. 3akoH OMa st yuyacTka uenu. [locnenoBaTenbHoe U



napajielibHoe coeuHeHne npoBoAHUKOB. DJC B Llenu MOCTOSSHHOTO TOKA. 3aKOH
Oma mns monmuoit nenu. [IpaBuna Kupxroda. Pacy€r mpocThIX 3IEKTPUYECKUX
neneii. HeanHeliHbIe 3JIEMEHTHI.

PaGota u wMomHOCTH dJeKTpUyYecKoro Toka. 3akoH Jlxoynsg-Jlenna.
DneKTpudecKre ey U MoTpeOUuTeNn dIEKTPUIEecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. MarauTHoe mosne 3eMJIM M €ro 3HaueHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarHutHoe mosie aneKkTpudeckoro Toka. OmblT Ammnepa. IIpumeHenune
3JIEKTPOMArHUTOB B TEXHHKE. [[elicTBE MArHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
Cuiia Amnepa u onpezesieHHe €€ HalpaBlICHUS. DIEKTPOJBUIaTelb MOCTOSHHOTO
Toka. Mcrnosnb30BaHUE BJIEKTPOABUTATENIEM B TEXHMYECKUX YCT-POMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SBieHue 3AeKTpoMarHuTHOM uHAyKuu. [IpaBusno Jlenna.
DIIEKTpOreHepaTop. Crnoco0b1 MTOJTyYEHHUS AIEKTPUYECKOU SHEPI'UM.
DJIEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX HMCTOYHMKAX JHEPTUHM. DKOJOTHUUECKHE
poOJIeMbl SHEPTETUKU. TOIJIMBHBIC JIEMEHTBI U AJICKTPOMOOMIIH.

Hemoncmpayuu.

DJIeKTpU3aLHUs TE.

JIBa poa dIIEKTPUUECKUX 3apsIA0B U B3AUMOJCHCTBHE 3aPSKEHHBIX TEIN.

Y CTpoNCTBO M AENCTBHUE HIIEKTPOCKOMA.

DIIEKTPOCTATHYECKAsT MHAYKIHUS.

3aKOH COXpPAHEHUS NEKTPUUECKHUX 3aPSIOB.

MojenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMaKHBIX CYJITaHOB.

[IpoBOIHUKY U AUIIAEKTPUKH.

HcTounnkn NOCTOSSHHOTO TOKA.

JIeHCcTBHS IIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B JKUIKOCTH.

["a30BbIii pa3psi.

N3mepenue cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3neKTpuYeCcKOro HAnps)KEHUsI BOJIbTMETPOM.

Peocrar n marazuH cCOnmpoOTUBIICHUHN.

B3aumopelicTBre NOCTOSTHHBIX MATHUTOB.

MogenupoBaHre HEBO3MOKHOCTH Pa3AEIEHUS ITOIOCOB MAarHUTA.

MoenmupoBaHre MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIiT Dpcrena.

MarHutHoe€ MoJje Toka. DJIEKTPOMArHHuT.

JlelicTBHE€ MarHUTHOTO IOJISL HA POBOJHUK C TOKOM.



DJIEKTPOJIBUraTelb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIIEKTPOr€HepaTop MOCTOSHHOTO TOKA.

Jlabopamopusvie pabomel u onvimel.

OnpiTel 1O HAOTIONEHUIO DJIEKTPU3AIMHU Tell TMPH COMPUKOCHOBEHUU U
VHIYKIUEH.

UccnenoBanre HAEUCTBUS DJIEKTPUYECKOTO TMOJs HA TMPOBOJHUKU U
TUDJIEKTPUKH.

COopka ¥ HCTIbITAHUE AIEKTPUUECKON LIETH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO Yepe3 pe3UCTOp, OT
HaIPSKEHUS HA PE3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA.

OMNBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JJICKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JIMHBI, TUIONIAU TONIEPEYHOT0 CEYEHUS U MaTepHaia.

Ornpenenenue yAaelIbHOTO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBWJia CJIOKEHHUS HANPSOKEHUM TIPU  MOCIEI0BAaTEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia A1 CHIBl TOKAa MpPU MApPAUIETbHOM COEAMHEHUH
PE3UCTOPOB.

Onpenenenne D/IC 1 BHYTPEHHETO CONPOTHUBIIEHUSI HCTOYHUKA TOKA.

[Iposepka npasus Kupxroda.

[TpoBepka BeinoHEHUS 3aK0HAa OMa 7151 MOJTHOW LIETIH.

N3ydenne BOJbTAMIEPHBIX XapaKTEPUCTUK HETMHEWUHBIX AJIEMEHTOB (JIAMITBI
HaKaJIMBAHUSI WK MOJYIPOBOJHUKOBOTO JINO/A).

Onpenenenue pabOThI AJIEKTPUUECKOr0 TOKA, MAYLIETO Yepe3 pe3UCTOp.

OnpeneneHre MOIIHOCTH 3JIEKTPHUUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

Onpenenenune K11/l narpesarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MarHUTOB MPU X OOBEIMHEHUU U
pazziereHuu.

UccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIBl M HampaBJiCHUS TOKAa B KaTyIIKE M OT HaJIU4us
(OTCYTCTBHUSI) CEp/ICUHUKA B KATYIIIKE.

N3ydenne neicTBUS MarHUTHOTO MOJIsl HA TPOBOAHUK C TOKOM.

KonctpynpoBanue u uzyueHue pabOThl JJIIEKTPOABUTATENS.

N3smepenue KII/] anmekTpoaBurateibHONM yCTAaHOBKH.

OneITel 1O  HKCCIEIOBAHHUIO SIBJICHUSA AJIEKTPOMArHUTHOW  HWHIYKIHHU:
UCCIIEIOBAHUE U3MEHEHU I 3HAUEHUS U HAMPABICHUS MHIYKIIMOHHOTO TOKA.

9 KUIIACC



Pazgea 8. Mexanuueckue siBJICHUS.

Mexanuyeckoe JBWKeHUE. MarepuanbHas Touyka. CrocoObl omucaHus
MEXaHUYECKOr0 JBHKEHMS: TAOMUWUYHBINA, rpaduueckuil, aHanutuyeckuii. Cucrema
oTcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbie BEMUYMHEI, OIIEpalliK C BEKTOPaMH, MPOEKIMU BeKTOpa. Panuyc-
BEKTOp MAaTEpUaJbHOM TOYKHM, MEPEMENIEHHE Ha IUIOCKOCTU. PaBHOMepHOe
npsIMOJIMHEHOE BMkeHne. HepaBHoMepHOe npsiMoinHelHOe IBHKeHne. CpenHss
Y MTHOBEHHAsI CKOPOCTb TeJIA IPU HEPABHOMEPHOM JABUKEHHUH.

YckopeHne. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHE. Y CKOPEHUE
cB0oOOHOrO nmaaeHus. OnsITel ['anuies.

I'padprueckas mHTEpHpeTanns YCKOPEHUS, CKOPOCTH, MPOUIEHHOIO IyTH U
MEPEMENIEHHUS Ul TPSMOJIMHENHOTO JBUKCHUS.

JIBI>KeHue Tena, OpoIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBH>KEHHE 110 OKPYKHOCTH. JIMHENHAsT CKOPOCTh, YIIIOBAsi CKOPOCTh, IEPUOL
¥ 4acTOTa OOpaIlleHus TPU PaBHOMEPHOM JBUKEHUU MO OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE IPU JIBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAS CUJIA.

[Tepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernit 3akoH HeroToHa.
[IpuHIMI CYTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHUS TIOKOsI, Ipyrue Bubl TpeHus. Koo duimeHT Tpenusi.

JIBH>KEHHE TeN MO OKPYKHOCTH IO AEMCTBUEM HECKOIBKUX CHJL.

3akon bepnymiu um noawséMHas cuna Kpbpuia. COBpEMEHHBIE JIETATEIIbHBIC
ammapatbl, CyJa Ha TNOJABOJHBIX KpBUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. [[BUKeHUe 1moe3/1a Ha MAarHUTHOU MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUA. [[BUKEHHE Tel BOKPYT
IPaBUTAIIMOHHOTO IMeHTpa (B ToM uwucie mmiaHeT Bokpyr Comnima). Ilepas
KOCMHYECKast CKOPOCTb. HEBECOMOCTh U Meperpys3KH.

PaBHOBecue matepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynece Tena. U3sMenenue umnyiibea. IMIynbe CHIIbl. YTIPYroe U HEYpyroe
B3aUMOJECICTBHE. 3aKOHbI M3MEHEHHS M COXPaHEHUs HMITyJibca. PeakTuBHOE
JIBU)KEHUE.

Mexanuueckass paboTa W MOUIHOCThb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b 3HEpruu U padboThl. [loTeHManbHas 3Heprus Tela, NOJHATOTO HaJl
MOBEPXHOCTBIO 3eMJIM. [loTeHIMabHAs SHEPIUs CKATOM NpyKUHbL. KuHeTnueckas
sHeprus. Teopema O KMHETHYECKOM SHEPrUU. 3aKOH HW3MEHEHHUS U COXPAHEHUS
MEXaHUYECKOU IHEPIUU.

Hemoncmpayuu.



HaGmronenne mMexaHM4ecKoro ABWKEHUS Tela OTHOCUTEIBHO PAa3HBIX Tel
OTCYETA.

CpaBHeHUE NOyTe W TPaeKTOPUM [BUKEHUS OJIHOTO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.

HccnenoBanre npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHUSI.

HaGmronenue nBrxeHus Tea Mo OKpY>KHOCTH.

HabGmonenne MexaHM4eCKUX SIBICHUN, MPOUCXOJSIIMX B CHUCTEME OTCYETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOUHeTa (PU3HKH.

HaGmronenue paBHoBecus T€J, CBOOOHOTO MaJIeHUsI, KOJieOaHUsI MAsITHUKA B
MHEPIHMAIBHBIX CUCTEMaX KaK MOATBEPKICHUE MPUHIIMIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MAcChl U AEHCTBYIOIIEN HA HETO CUJIBI.

HabGmronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JABUKECHUH.

[lepenaua umiryabca Ipu B3aUMOJIEUCTBUU TEIL.

[TpeoOpazoBaHusi SHEPTUU [IPU B3AUMOICHCTBUH TEJ.

CoxpaHeHne UMITyJIbca pHU a0COJIFOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbCca MPU YIIPYTOM B3aHMOJIEVCTBUU.

HabGnronenune peakTUBHOTO ABMXKEHHUS.

CoxpaHeHHe dHEPruM NPy CBOOOTHOM MaJACHUH.

CoxpaHeHue SHEpPruu Mpu ABMKESHUH TeJla MO/ ACHUCTBUEM MPY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

KoncTpynpoBanne Ttpakta Ui pasroHa M JAIBHEHIIETO PaBHOMEPHOTO
JBYKECHUS TIApUKA U TEICHKKH.

Onpenenenue cpegHeN CKOPOCTH CKOJIbKEHUSI OpyCKa WM JBUKEHUS IIaprKa
110 HAKJIOHHOM ITIOCKOCTH.

OnpeneneHue yCKOpEHUs Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU IIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBI)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rUNOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU 0€3 HayalbHOU
CKOPOCTH ITyTH OTHOCATCS KaK Psifi HEUETHBIX YMCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue qBUXEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CUJIbI  TPEHHUS CKOJBKEHHSI OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



HccnenoBanne 3aBUCUMOCTU CHIIBI YIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT
CTerneHu JaeQopMaIiiy Mpy>KUHBI.

Onpenenenne paboThl CHIBI TPEHUSI MPU PAaBHOMEPHOM JIBUYKEHUU Tella 110
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YNPYrOCTH TMpU  MOAbEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJBMKHOTO U MOJBHKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHEBI.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/,
4acToTa, aMIUIMTyJa. [apMoHMYeckue KojebaHus. 3aryXawliue KoJjieOaHus.
Boinyxiennblie konebanus. Pezonanc.

MaremaTU4eCKuid W NPYKUHHBIM MasTHUKU. lIpeBpailieHue 3>HEpruv mnpu
K0J1€0aTeIbHOM JIBHKEHUH.

Mexannueckue BOJIHBL. [IpojosibHBIE W TIomepedyHbie BOIHBI. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTepPepeHuus u qudpakius. JJinHa BOJHBI U CKOPOCTh €€
pacrpocTpaHeHuss. MexaHu4eCKUe BOJIHbI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. PacnpocTpaneHne M OTpak€eHHE 3BYKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Hcnonn3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HaOnronenne koneOaHUM Ten mON JNEWCTBHEM CHIBI TSKECTH U CHIIBI
YOPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenrie BRIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.

PacnpocTtpanenue npo10iabHbBIX U MOMEPEUHbIX BOJIH (Ha MOJIEIN).

Hab6mronenne narepdepenunu u Audpakiuyd BOJH HA TOBEPXHOCTH BO/JIBI.

HaOnronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHN PE30HAHC.

Jlabopamopusie padbomul u onvimel.

Ornpenenenue 4acTOThI U MEPUOJIA KOJICOaHN MAaTEMAaTUYECKOTO MasTHHKA.

Onpenenenne 4acTOTHI U MEPUOAA KOJICOaHUN TTPYKUHHOTO MasTHUKA.

HccnenoBanre 3aBUCUMOCTH TepUoa KoJIeOaHui Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUN MPY>KHHHOTO MasiTHUKA OT
MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KoneOaHwii Tpys3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl rpy3a.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHOJIa KOJIEOAHUI MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.



Paznea 10. DneKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJiIe.  JJEKTpOMarHuTHble  BoOJHBL.  CBOICTBa
AJEKTPOMArHuTHbIX BOJH. I[llkana »neKTpoOMarHWTHBIX BOJH. Hcnonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JUJIsL COTOBOM CBA3U. Pannonokanusa. KocMuueckas cBs3b.

DJeKTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
cBera: uHTephepeHIUs U AUPPaAKIHSL.

Hemoncmpauyuu.

CBoiICTBa AJIEKTPOMArHUTHBIX BOJIH.

HNurepdepenius u nudpakiuys creta.

Jlabopamopuwvie pabomul u onvimel.

N3yyeHnue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBHOIO
TenedoHa.

[IpoBeneHue ONbITOB 1O HAOIOIEHNIO HHTEp(DEepeHIINU U AUPaAKIIMU CBETA.

Pa3nen 11. CBeToBbI€e ABJICHHUS.

JlyueBasi MoOJeldb CBETa M TE€OMETpHUYECKas onThka. VCTOYHUKHM CBeTa.
[IpssmonuHeiiHoe pacnipocTpaneHue cBeta. 3atmeHusa Connna u JIynel. OTpaxeHue
ceera. Ilnmockoe 3epkano. 3akoH orpaxkeHusi cBeta. [locTpoeHue nzoOpaxeHuw,
c(hOpMHUPOBAHHBIX 3€PKAIOM.

[Ipenomiienne cBera. 3aKoH mpesioMyieHus cBeta. [loiHoe oTpakeHue cBera.
Hcnonb30oBaHre MOJHOTO OTPAXKEHUS B ONTUUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xom nydvei B nuH3e. Popmyna TOHKOM JuH3BL. [locTpoenue
U300paKeHU, CPOPMUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cucTema
¢doroamnmapata, MUKpOCKOna M Teneckona. [71a3, kak onrTuyeckas cucTEMa.
br3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPaHEHHUE CBETA.

OtpaxxkeHue cBeTa.

[Tomyyenune n300pakeHni B TIIOCKOM 3€pKaJe.

[Ipenomnenue cpera.

Onrtuyueckuil CBETOBO/I.

Xox mydel B COOMpAIOIIEH JTNH3E.

XO0JI Ty4er B pacCEUBAIOLIEH JIMH3E.

[Tomyyenune n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpuntun aeiictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mopensb riasa.

Paznosxenue 6emoro ceera B CIEKTp.



[Tomyuenue 6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmuwvie pabomul u onvimel.

UccnenoBanne 3aBUCUMOCTH YIJIa OTPaXEHUST CBETOBOrO Jiyda OT YyIJa
NaJCHUA.

N3yuenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTila MPEIOMIIEHUS OT yrila MaJicHUsI CBETOBOTO
Jy4ya Ha FPaHULIE «BO3IYX—CTEKIIO.

[Tonyyenune n300paxeHuit ¢ TOMOILIBI0 COOMPAIOIIEH JTNH3BI.

Onpenenenne (QPOKYCHOTO PACCTOSIHUA M ONTHYECKOM CHIIBI COOMparoIiei
JIVH3BI.

OnbITHI TTO Pa3NIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITel TIO BOCHPHUATHIO IIBETA MPEIMETOB INpPU HX HAOIIOJACHUU 4Yepes
I[BETOBBIC (PUIIHTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Onwitel Pe3epdopna u ruianerapnas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornonieHue cBera atoMoM. KBaHTel. JInHeHYaTbie CIEKTPHI.

PaanoaktuBHOCTh. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
aapa. HykimoHHas wmoxaens aromHoro sapa.  HMsoromel.  PagumoakTuBHBbIE
npespatieHus. llepuon nmomypacnaga atoMHbIX saaep. JlerdcTBue pagrnoaKTUBHBIX
W3JIyYECHHUH Ha )KUBBIE OPTaHU3MBI. 3alIUTa OT PAIMOAKTUBHOIO U3TYYEHHUS.

SnepHble peakuu. 3aKOHBI COXPAHEHHMs 3apsiiOBOTO M MAacCOBOI'O YHUCEI.
DOHeprusi CBsA3M aTOMHBIX siaep. CBs3p Maccel W SHeprun. Peakuuum cuHTE3a U
nenenus sanaep. HMcrounmku sHeprum CosHma u 3BE34. flnepHas sHepreTuka.
DKOJIOTHYECKHE MPOOJIEMBI SIACPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TOTJIONICHUS.

CrexTpsl pa3InyHbIX ra30B.

CnekTp Bogopo/a.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYYCHUH.

Peructpanus uzinydeHus npupogHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie padbomul u onvimel.

HaGmronenne CruioniHpIX U JIMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

UccnenoBanrie TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY ITYTH
(o dotorpadusim).

N3mepenne paanoakTHBHOTO (hOHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpHTETHLHO-0000IIAIONTUH MOY/H TIPEIHA3HAYCH JIJISi CHCTEMaTU3AINH
1 0000IIEHUS TPEIMETHOTO COJICPKAHUS U OIBITA JIEATETLHOCTH, TPUOOPETEHHOTO



Opu M3YYEHHHM BCEro Kypca (U3MKHU YIUIyOJEHHOTO YPOBHS, a Takxke JUIsd
HOJIrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 110 (pU3HKeE.

B nmpouecce wu3ydeHus JaHHOIO MOAYJS pEAIM3YyIOTCd W IOJy4yaroT
JalbHElIIee pa3BUTHE YyueOHble JEUCTBUs, OOECIEeUMBAIOIIUE JIOCTHKEHUE
OPEIMETHBIX M METalpeIMETHBIX pE3yJbTaToB 00y4deHus, (popMHpoBaHUE
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTU: OOBSICHEHHUE U OMKCAHKE SIBIICHUI Ha OCHOBE
npyUMeHEeHUs (QU3MUECKUX 3HAHWM, MCCIEA0BATEIbCKUE NEHCTBUA (BBIABIKCHHE
T'MIOTE3, TTOCTAHOBKA II€JIM M IUJIAHUPOBAHUE MCCIICIOBAHUS, aHAJIMU3 JaHHBIX U
MOJIy4€HHUE BBHIBOJIOB).

[IpeanoututenbHoOl (POpMOI OCBOEHUST MOJIYJsl SIBISETCS MPAKTUKYM,
IporpamMma KOTOpOro BKJFOYAET:

pelIeHre 3a7ad, OTHOCSIIUXCS K Pa3lIudHbIM pa3ieliaM M TeMaM Kypca
¢u3MKH, B TOM YHCIIE 33729, MHTETPUPYIOMINX COJIEPKaHNE Pa3HBIX Pa3JIeiioB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT U OMBITOB (BKJIIOYAsi pabOThl U OMBITHI U3
nepeyHeil K paszienamM Kypca) B YCIOBHSX CaMOCTOATEIBHOTO TUIAHWPOBAHUS
IIPOBEICHUSI UCCIICIOBAHMS, BEIOOpa 1 OOOCHOBAaHHUS METO/a NU3MEPECHHsI BEJIHUNH,
COOPKH IKCIIEPUMEHTAILHON YCTAaHOBKH;

BBITIOJTHEHHUE MPOOIEMHBIX 33/IaHUN MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa
(3a1aHUsI IO E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH), B TOM YHCJIE 3aJaHUU C
MEXTPEAMETHBIM COACpKAHUEM,

paboTy HaJ TPYNIOBBIMU WM UHIUBUIYaIbHBIMUA TPOEKTAMH, CBSI3aHHBIMHU C
cojiep>KaHueM Kypca GU3UKH.

N3ydenne mMOBTOPUTENHHO-0000MIAIONIETO MOJYJISI MOXKET 3aKaHYMBATHCS
POBEJICHUEM JIMarHOCTHYECKOW paboThl 3a Kypc (U3HKHU YIIyOJEHHOTO YPOBHS,
BKJTIOYAIOIIEH 3aJaHus Pa3HOTO YPOBHS CIOKHOCTU. Pe3ynabTaTbl BBITOTHEHHS
JMArHOCTUYECKOM pabOThI MOTYT MOKAa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCS
K OCHOBHOMY TOCYyJapCTBEHHOMY »5K3aMeHy 10 (¢u3MKe, a TaKxke
CBUCTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO
Ha JOCTM)KEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbraTe uydenus pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHus
y obOyuatoiierocs 0yayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YacCTH:

e l)nampuomuueckozo eocnumanus:

MIPOSIBIICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
du3nyecKkoil HayKu;

IIEHHOCTHOE OTHOIIIEHNE K TOCTIKEHHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB,;

o 2)2pasrcoanckozo u Oyxo8HO-HPAECHEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYNMbIX U
ATUYECKUX MPOOJEeM, CBSI3aHHBIX C TMPAKTHUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
buzuky;

OCO3HAaHUE BAXKHOCTU MOPAIbHO-ITUYECKUX TMPUHIUIIOB B JEATEILHOCTH
YUYEHOT0;

o 3)Icmemuueckozo 60CHUMAHUA:

BOCIIPHSITHE ICTETUYECKUX KaueCTB (DM3MUECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAyUHO20 NOZHAHUA:

OCO3HaHWE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSA MHUPA, OCHOBBI PAa3BUTUS TEXHOJOTHH, BaKHEHIIEH COCTaBISIONIEH
KYJIbTYPBI;

OpUEHTallUd B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
peCcTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbL;

pa3BUTHE HAy4YHOH JIFOOO3HATEIBLHOCTH, HMHTEpEca K HCCIeI0BATEIbCKON
NEeSITENbHOCTH;

e 5)popmuposanun Kyavmypol 300p06bsa U IMOUYUOHATILHO20 O1A20NOAYUUA:

OCO3HAaHME IIEHHOCTH Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH TNpaBUI O€30MacHOTO TOBEACHUS Ha
TPAHCTIIOPTE, Ha JOpOTax, C DJICKTPUUYECKHMM M TEIIOBBIM OOOpYJOBaHUEM B
JIOMAIITHUAX YCITOBUSX;

c(hopMUPOBAHHOCTbH HaBbIKa peieKCcrU, TPU3HAHKUE CBOETO MpaBa Ha OMIUOKY
U TAKOTO JK€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B PEIICHUU NPaKTHYECKUX 3ajad (B paMKaxX CEMbH,
o0Opa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TeXHOJOTMYECKOW M COLMAIbHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA;

WHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTPodeCcCHii, CBA3aHHBIX C (DU3UKOMH;

e 7)IK0102UUECKO20 60CRUMAHUA:

OpHMEHTAIlMs Ha TNpPUMEHEHHE (U3WUYECKUX 3HAHUW IS pelieHus 3aj1ad B
00J1aCTH OKPY’KAIOIIEH Cpebl, TUNTAHUPOBAHUS ITOCTYITKOB U OLICHKH UX BO3MOYKHBIX
MOCJICJICTBUH ISl OKPYKAIOILIEH Cpe/ibl;

OCO3HaHME TJOOAIBHOTO XapaKTepa IKOJOTHYECKUX IMPOOIeM U TyTel HuX

pelIeHHUS;
o 8)adanmayuu K UIMEHAIOUWUMCA YCI08UAM COUUATLHOIU U RPUPOOHOTL
cpeowl:

HOTPEOHOCTh BO B3aUMOJICHCTBUM IIPU BBIIIOJIHEHUM UCCIEJOBAHUN U
IPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OMbBITY U 3HAHUSAM JPYTHX;

NOBBIIIEHHE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JeSITENIbHOCTD;

noTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUW, YMEHUU (HOPMYIUPOBATH
UJEH, MOHATHUS, TUIIOTE3bl O PU3MUECKUX O0BEKTaX U SBJICHUSX;

O0CO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
buzukKy;

IUIAHUPOBAHHUE CBOEr0 pPa3BUTHUA B MPUOOPETEHHMH HOBBIX (DU3UYECKUX
3HAHUU;

CTPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3AUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX IMOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTate ocBoeHUS MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT CcGhOpPMHPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE IO3HABATEIbHBIC YHUBEPCATIbHBIC YICOHbBIE NEHCTBUS,
KOMMYHUKAaTUBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIE  JICUCTBHS,  PETYJISTHBHBIC
YHHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUA
ba3oBble JJoruueckue AeMcTBUS:
BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBIICHU),
KJacCU(ULIMPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B pPacCMaTpPUBAEMBIX (paKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSA3U IMPU H3YYEHUU (PU3NYECKUX
SBJIEHUNA W TMPOLECCOB, N€NaTh BBIBOJbI C HCIIOJIb30BAaHUEM JEAYKTUBHBIX H
WHIYKTUBHBIX  YMO3AaKJIIOUEHUH, BBIJBUTaTh THUIOTE3bl O  B3aUMOCBS3AX
(bu3HUeCKNX BEJINYUH;

CaMOCTOATENLHO BBIOMPATh CIOCO0 perieHus: yuyeOHou (usudeckoi 3agadn
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pELICHUs, BHIOOP Hauboyiee MOAXOMISIIETO C
Y4ETOM CAMOCTOSITENIbHO BBIJECICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebcKue 1eiiCcTBUA !

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEN0BATEILCKU HHCTPYMEHT MO3HAHUS;

IPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIH
bu3nUecKuil SKCIEPUMEHT, HEOOJIBIIIOE MCCIeI0BaHNE (DU3UUECKOTO SIBJICHUS;

OLICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYECHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS M BBIBOABI MO PE3yjbTaTaM
IPOBEIEHHOTO HAOIIOACHMSI, OTIbITA, UCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOKHOE JajibHEIIee pa3BUTHE (HPU3HMUECKUX MPOLECCOB,
a TaKXKe BBIJIBUTaTh MPEINOJOXKEHUSI 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUYHBIE METOJIbl, HHCTPYMEHThI M 3alpOoChl MPU TMOUCKE U
oTOope MHPOpPMALIMU UK JaHHBIX C YUETOM MPEIIOKEHHON YueOHOU (pusnyeckoi
3a/1ayu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBaTh W HWHTEPIPETHPOBATH HHPOPMALIUIO
Pa3JIMYHBIX BUJIOB U (HOPM MPECTABIICHHUS;

OIICHUBATh HAAEKHOCTh HMHPOPMAIUA TIO KPUTEPHSAM, MPEITIOKCHHBIM
yUUTENEeM WIH C(POPMYITHPOBAHHBIM CAMOCTOSTENIBHO;

CaMOCTOATENTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  MPEACTABICHUS
uHGOpMAIMM W WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JarpaMMaMiu, HHOU rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUSI:

B X07I¢ 00CYK/IeHUs y4eOHOTO MaTepHaa, pe3yIbTaToB J1Ja00paTOPHBIX padoT
U TMPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/TaeMON TEMbI U BHICKA3bIBATh
U7cH, HaIlCJICHHbIE Ha peIIeHWEe 3aJayd M TOJJCp)KaHWe OJIarokenareaIbHOCTH
OOIIIEHHS

COTIOCTAaBJISATh CBOU CYXKJICHHSI C CYKJICHUSMHU IPYTMX YYaCTHHKOB JIUANOTra,
0OHapYyKHUBaTh Pa3IMINE U CXOJCTBO IMO3HITNH;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO TPEACTABISITh PE3YJIbTAThl BBIMOJHEHHOTO (U3HUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, IPOCKTA);

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHAUBUAYaJIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3UUECKON TTPOOIEMBI;

NPUHUMATh 1[I COBMECTHOU NIEATEIbHOCTH, OPTaHU30BBIBATH JACHCTBUS 10
e€ JOCTIKEHHUIO: paclpeleNiaTh POJU, OOCYXJaTh IPOIECCHl W PEe3ybTaThI
COBMECTHOU paboThI, 000011aTh MHEHHUS HECKOIBKUX JIFOJICH;

BBITIOJTHATh CBOIO YacTh pPa0OThI, JOCTUTas Ka4eCTBEHHOTO pe3yibTara IO
CBOEMY HAIPaBIICHUI0O M KOOPJWHUPYS CBOHM JIEHCTBUS C JPYTHMH YJICHAMH
KOMaH/Ibl;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMIA MPOIYKT IO KPUTECPHUSIM,
CaMOCTOSATEILHO COPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHS.

PerynsiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1€l CTBUA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYallUSX, TPEOYIOMINX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3JIMYHBIX  MOAXOJaX  TMPUHITHS  PEIICHHM
(MHIUBHUIYATbHOE, IPUHSATUE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIITIO);

CaMOCTOATENILHO COCTABJISATh AJITOPUTM pelieHus (U3HUECKOW 3aJadyul WU
IUTAaH HCCIEJOBaHUS C Y4YETOM MMEIOMIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHUM;

JieNaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJCKBaTHYIO OIICHKY CUTYyaIlUH U MpeJyiarath IiaH ¢€ N3MCHCHHUS,

OOBSCHATh  NPUYMHBI  JOCTHIKEHHUS  (HCJIOCTHIKCHHUS)  pe3y/IbTaTOB
JCATCIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh (B TOM YHCJIC B XOJI BBITIOJIHCHHS
(U3HYECKOT0 HWCCICAOBAHUS WIIM IPOCKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHMBIIIMXCS CUTYaIluH, YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IICJIH U YCIOBHSIM.

CTaBUTH Ce0S Ha MECTO JIPYroro 4YejioBeKa B XOC CIopa WM JTUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPECHUS U JIOTHUKY JIPYroTo.

NPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU PEIICHHH (PU3NYCCKUX 3a7ad WM B
YTBEPKJICHUSAX Ha HAyYHBIC TEMBI U TAKOE K€ MPaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K koH1y oOy4eHus ¢ 7 knacce npeMETHbIE pe3yIbTaThl HAa YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:



WCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMHUYCCKHE SBJICHHS, HAOIIOICHUE,
AKCTIICPUMEHT, MO/JICJIb, TUIIOTEe3a, EAUHUIIB (PU3UICCKUX BEIUINH, aTOM, MOJICKYJIa,
arperaTHple  COCTOSIHHMS  BemlecTBa  (TBEpAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JIBMKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEUHOE),
TPaeKTOPHs, PaBHOJCHUCTBYIOIIAs cwi, aedopmarus (ympyras, IJIacTHUECKas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

YBEPEHHO pa3iaudaTh sBiaeHUs (muddys3us, TEIIOBOE IBMKCHHE YaCTHII
BEIIIECTBA, PABHOMEPHOE JIBUKCHHE, HEPAaBHOMEPHOE JBWKEHUE, WHEPIUS,
B3aHMMO/JICHCTBUE TEJI, pABHOBECHUE TBEPBIX TEJ C 3aKPEIJIEHHON OChIO BpalllCHUS,
nepejavya JaBieHUsS TBEPIABIMU TeJaMH, >KUIKOCTAMH W ra3aMu, atrMocgepHoe
JaBJIEHUE; TUTaBaHUE TeJl, TPEBpaIeHNUs] MEXaHUYECKON SHEPTUH) IO OMUCAHUIO UX
XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JACMOHCTPHUPYIOIIMX JaHHOE
(buznuecKoe BIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBJICHUM B OKPYKAIOIIEM
mupe (B TOM uwuciie (U3UYECKHE SIBICHUS B MNPUPOJIE: MPUMEPHI JIBUIKECHUS C
Pa3JIUYHBIMUA CKOPOCTSIMH B KMBOM U HEXWBOW NMPUPOAE, ACUCTBUE CUII TSKECTH,
TPEHUs, YIIPYTOCTU B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOIro AaBJICHUS Ha
YKWBOW OpraHu3M, IIaBaHUE PhIO, ppluary B TeJie YeoBeKa), MPU 3TOM NEPEBOIUTH
MPaKTUUECKYIO 33/1a4y B yUeOHYI0, BBIJICTSATh CYIIIECTBEHHBIE CBOIMCTBA (TTPU3HAKHU)
(u3HUECKUX ABICHUI;

OMUCHIBATh M3YYCHHBIE CBOMCTBA TeNl W (PU3MUECKUE SBJICHUS, HUCIOJb3YS
dbuznyeckre BeInunHbI (Macca, 00bE€M, TUNIOTHOCTh BEILIECTBA, BPEMSI, TyTh, CPETHSS
CKOpPOCTh, CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUjia TPEHHUsl, JaBJICHUE
TBEPJIOTO TeJia, JaBJICHUE CTOJI0A KUJIKOCTH, BHITAJIKMBAIOIIAs CHJIa, MEXaHUYECKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOI(POUIIMEHT TOJIE3HOTO
JEUCTBUSI MEXAaHU3MOB, KHUHETHYECKAsI U TOTEHIIUAJIbHASL SHEPTHs), IPU OMKHCAHUU
NPaBWIHHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJB3YEMbIX BEJIWYWH, WX
0003HAaUeHUsST W EOUHUIBI (U3NYECKUX BEIWYWH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTMMU BEJIUYHMHAMU, CTPOUTH
rpaduKy U3YyYEeHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (GU3NIECKUE SIBJICHUS U MPOIECCHI, HCTIONb3YS
IpaBuiia CIOKEHHUS CHII (BJOJIb OHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3aKoH
Apxumena, mpaBWiIO paBHOBecHs phiuara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHHKH,
3aKOH COXPaHEGHMS MEXaHMYECKOW OHHEpPruy, MNpH OSTOM JaBaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aIIMCHIBATh €I0 MaTEMAaTHIECKOE BRIPAKCHHE;

CTPOHTH TMPOCThIC (HU3NUSCKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJICTATh IPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUH, TPUMCHATh (PU3MUCCKHUE MOJIEIH JUISl OOBSICHEHUS
(bU3UIECKHUX MPOIECCOB U PEIIeHUs YICOHBIX 3a/1a4,



OOBSICHATh (PU3NYECKHUE SIBJICHUS, TPOLECCHl M CBOMCTBA TEJl, B TOM YHCJE B
KOHTEKCT€ CHUTyallull MpakTUKO-OPHUEHTUPOBAHHOIO XapakTepa, W pemiarhb
KayeCTBEHHbIC 3a/layd, B TOM 4YHCJIEe TpeOyollue YHUCIEHHOTO OICHUBAHUS
XapaKTEepHbIX 3HAYEHUH (PU3NYECKUX BEJIIMYUH, MPU 3TOM BBIOMpATh aJEKBAaTHYIO
(U3NYECKYI0O MOJIENb, BBISABIATh NMPUYMHHO-CIICJCTBEHHBIE CBSI3U M BBICTPAaUBaTh
JIOTUYECKYIO IIETIOYKY pacCy)KJICHH C OMOpod Ha U3Y4YEHHbIE CBOMNCTBA
busznuecKkux sBICHUN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemiath pacy€THbie 3a/auu (B 2—3 JEHCTBUA) MO M3y4aeMBIM TeMaM Kypca
bu3uku, BeIOUpas aleKBaTHYIO (PU3NYECKYI0 MOJIENh, C UCIIOJIb30BAHUEM 3aKOHOB
U GOpMyII, CBA3BIBAIOIINX (PU3UUECKHUE BEIMUMHBI, 3aMIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHHE 3a/1a4H, BBISIBIISITH HEIOCTAIOIINE WIIH U30BITOYHBIE TAHHEIE,
00OCHOBBIBaTh BBIOOp METOJA pEIICHUS 3aJayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TIPOBOJUTh MaTEMaTHYECKHE MpeoOpa3oBaHUS W PacUEThl, OIECHUBATH
PEATUCTUYHOCTh TMOJYYEHHOTO 3HA4YeHHs (PU3UYECKON BETWYUHBI U OIpPEACIATh
pa3MepHOCTh GU3NICCKON BETUUHHBI, TOTYYCHHON MIPH PEIICHUH 3a1a4u;

pacrto3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIITUTh TPH TOMOIIH (U3NIECKUX
METOZIOB, W TMpeajaratb OPUEHTHPOBOYHBIM CMOCOO peIIeHUs, B OMHCAHUU
UCCIICIOBAaHHUS  PACIIO3HABAaTh  TPOBEpSIEMOE  MPEANONOXKeHHe  (THIOTe3y),
UHTEPIPETUPOBATD MOJYYCHHBIN pPe3yNbTaT;

IIPOBOJIUTH OTBITH IO HAOMIOIEHUIO (DM3MUECKHUX SBICHUHA MM (PU3UIECKIX
cBoicTB Ten (nuddysus, TEIIOBOE pacUIMpPEHUE Ta30B, SIBJICHUE HWHEPLUU,
M3MEHEHHUE CKOPOCTH MPHU B3aUMOJACHCTBUM TEI, TIepeiaua JaBIeHUS KUIKOCTHIO U
ra3oM, TMPOSIBICHHUE JEHCTBUS aTMOC(EPHOTrO [aBJCHHs, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (GOPMYJIUPOBATH MPEANOJIONKEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynabpTaTax HaOOIEHUH, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO
Habopa o0opyAoBaHUs U (OPMYIUPOBATH BHIBOJIBI,

OPOBOJUTH TMpsIMbIE U KOCBEHHbIE HW3MEpEHUs (U3UYECKUX BEITUYHUH
(paccTosiHUE, TPOMEXKYTOK BPEMEHHU, Macca Tella, 00bEM Tesa, cujia, TeMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIAOTO TeNa, CHUJa TPEHUS CKOJIbKEHUS, HaBIICHUE
BO3/yXa, BRITAJKMBAIOIIAs CHJIA, IEHCTBYIOIIAs HA MOrPY>KEHHOE B )KUJIKOCTH TEJO,
KOO PUIIMEHT TMOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHU3MOB) C HCIOJIb30BAaHUEM
aHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(¢uKcHupoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHUE U3MEPSIEMON BETUUYHMHBI C
MOMOIIIbIO YCPEIHEHUS Pe3yIbTaTOB CEPUN U3MEPEHUN U OIICHUBATH MOTPEUTHOCTD
VU3MEPEHN;

IPOBOJIUTh HECJIOKHBIE IKCHEPUMEHTAIbHBIE HCCIEI0BAaHUS 3aBHUCHUMOCTEH
(¢u3nYecKuX BETUYMH (3aBUCUMOCTH MYTH PaBHOMEPHO IBIXKYIIETOCS Teida OT
BPEMEHU JBWKEHMSI Tela, CUJIbl TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMAalIbHOTO
JaBJICHUs, KayecTBa 00pabOTKU MOBEPXHOCTEN TN U HE3aBUCUMOCTH CUJIbI TPEHUS



OT IUIOIIAIY COIPUKOCHOBEHHS TE€J, CWJIbl YIIPYTOCTH OT YJJIMHEHHUS IPY>KHUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMa MOTpY:KEHHOM YacTH Tejla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Te€ja, OT INIyOHWHBI, Ha KOTOPYIO
HOTPY’KEHO TeJI0, YCIIOBUH TJIaBaHUS TEJ, YCIOBUN paBHOBECHUS pblyara 1 OJI0KOB):
COBMECTHO ¢ yuHuTeleM (GOpMyIupoBaTh 3aJadyy M TUIOTE3y HCCIEI0BaHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  HCCJENOBaHUE, CaMOCTOSATEIbHO COOUpATh
HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIMH, MPEACTABIATH
[OJyYEHHbIE 3aBHUCHUMOCTH (PU3MUECKHX BEJIMYMH B BUAE TaOMUI U TpaUKOB,
OLIEHMBATh MOTPEIIHOCTH, AeJaTh BBIBOABI IO pE3yJbTaTaM HCCIEA0BaHUS;

coOmoaTh NpaBWja TEXHUKHM O€30MacHOrO TpyJna mpu pabore cC
71a60paTOPHBIM 000PYI0BAHUEM;

yKa3blBaTh MPUHIIUIIBI IEUCTBUSI TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOLIAIOIINECS COCYIbl, OAPOMETP, PblUar, MOABMKHBIN
Y HETIOABMKHBIHN OJI0K, HAKJIOHHAS IIJIOCKOCTB;

XapaKTepHU30BaTh MPUHIUIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLECCOB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
NOJIIUITHUKH, YCTPOMCTBO BOJOINPOBOJAA, THUAPABIMYECKUA TMpecc, CHU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), HKCIOJb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUW M HEOOXOoAMMble (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YYEHHBIX TEXHHYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelIeHn Y4eOHO-TTPaKTUYECKHX 3a]1a4;

OPUBOJUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAxX) MPAKTUYECKOIO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEJHEBHOW KU3HHU AJI1 OOECIICUECHMS
0e30MacHOCTH MpHU OOpallleHuH C MpUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 3J0pOBbSI U COONIOACHHUS HOPM SKOJOTMYECKOIO0 NOBEIACHUS B
OKpYKarollen cpelie;

OCYILECTBIATH OTOOpP UCTOYHUKOB HMH(OpMAIIMK (PU3NIECKOTO COJACPIKAHUS B
WuTepHere, camMoCTOSTENbHO (OpMYIHpys TMOMCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIMXCS 3HAHUM M NYTEM CpPAaBHEHUS PaA3JIMYHBIX HCTOYHHUKOB BBIJEISATH
uH(pOpMaLMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM WJIM  MOXKET  OBITh
HEJI0CTOBEPHOM;

UCIIOJb30BaTh MPU BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
AuTEpaTypy (PU3HUECKOro COJep)KaHus, CIPaBOUYHbIE MaTepUalbl, PECYpChl CETH
WNutepHer, BnajgeTh NpuéMaMu KOHCIEKTUPOBAaHHS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIKK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHUE IMHUCbMEHHbBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (U3MUECKOTO COJACPKAHUS, B TOM UYUCIE



nyOJIMYHO JeNaTh KpaTKue COOOIEHUS O pe3ysibTaTax MPOCKTOB WIN YYCOHBIX
VCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO HWCIIOJIb30BaTh HW3YUYEHHBIM ITOHATUHHBINA
anmapart Kypca GU3HKH, COPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBAHHUMN paCTpPEeNsITh
00513aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJIICHHBIMHU 3a/1adyaMu, CJICJAUTDH 32
BBITIOJIHEHUEM TUIaHA JCHCTBUM, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIAJl B
NEATEIbHOCTh  TPYIIbI, BBICTPANBATh KOMMYHHMKATHUBHOE B3aMMOJECHCTBHUE,
YUHUTHIBAs MHEHUE OKPYKAIOILIKX.

K koH1ly 00yueHus ¢ 8 kiracce npeAMETHBIE PE3yIbTaThl HA YIITyOJI€HHOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

UCIIOIb30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUSI BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HBIe Tena, HACBHIMIEHHBIA W HEHACHIMICHHBIA IMap, CIMOCOObI M3MEHCHWS
BHYTPEHHEW DHEPrUH, OJJIEMEHTAPHBIA DJIIEKTPUYECKUM 3apsj, IPOBOJIHUKH,
MOJIYIIPOBOJHUKH, AUDJICKTPUKH, UICTOYHUKHA MTOCTOSIHHOTO TOKA, AJIEKTPUUYECKOE U
MarHUTHOE TOJS, ONTHYECKas CHCTeMa) M CUMBOJMYECKHH S3bIK (DU3UKUA TpU
peIIeHNH YYEOHBIX U MPAKTHYECKUX 3a/a4;

YBEPEHHO pa3jinyaTrh SIBJIEHUS (TEIUIOBOE pACIIMPEHHE (CKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAuMBAaHUE, KaNWUIAPHbBIC SIBICHUS,
UCIapeHue, KOHACHCAIUs, IUIaBICHHE, KPUCTAIU3AIMS, KUIIEHHUE, CIOCOObI
Terionepeaaun (TerIonpoOBOAHOCTh, KOHBEKIIUS, U3ITYYCHHUE), TEIUIOBbIE TTOTEPH,
ANEKTpU3alus Tell, B3aUMOJICUCTBUE 3apsiOB, NEHUCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE MarHUTOB, IECTBUE MAarHUTHOIO TOJISI Ha
IIPOBOJIHUK C TOKOM) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUYECKUX SIBICHUHN B OKPYKAIOIIEM
mupe (B TOM uwucie (U3HUECKHE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNWUIAPHBIC SIBJIEHUS B MPUPOJE, KPUCTAUIBI B Ipupoje, uinydeHne ConHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHEra,
ANIEKTPUYECKUE SIBIICHUS B arMmocdepe, SIEKTPUUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE MoJjie 3eMiid, Apeid MoIr0CcoB, POJib MATHUTHOTO TMOJIS ISl KU3HU Ha
3emiie, TOJSIPHOE CHUSIHUE), TPU OSTOM IMEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIICIIATH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (DU3NUECKUX SIBJICHU;

OTUCHIBATh M3YyYECHHBIE CBOMCTBA Tel W (PU3MUECKUE SBJICHUS, HCIOJb3YS
dbu3uYecKre BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSISI DHEPTUsI, KOJIUYECTBO TEIUIOTHI,
pabota rasza, yJenabHas TEIUIOEMKOCTh BEIECTBA, yAENbHAsl TEIJIOTa IUIABICHUS,
ylenabHas TeIuloTa NapooOpa3oBaHMs, YJelbHas TEIUIOTa CrOpaHusl TOIUIMBA,
KOd(DPUIIMEHT TOJE3HOr0 JICUCTBUSA TEIJIOBOM MAIllMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTb BO3/yXa, DJJEKTPUYECKUU 3apsl, Cujla TOKa, DIEKTPUYECKOE



HAIpsDKEHUE, COINPOTHUBIIEHHE NpoBoAHMKA, JJIC B 1enum IMOCTOSHHOrO TOKa,
AIIEKTPUYECKOE YJIENbHOE CONPOTUBICHHE BellecTBa, padoTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA), IPU OMMCAHUU MTPABUWIBHO TPAKTOBATh (PU3UUECKUM CMBICI
UCTIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHHs] M €IUHMIBI (PU3NUYECKUX BEJIUYUH,
HaXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadMKK U3yUYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIMUUH;

XapaKTepHu30BaTh CBOMCTBA TN, (PU3NUECKUE SIBJICHUS U MPOIECCHI, HCTIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOECHUS BELIECTBA,
ypaBHEHHE TEIUIOBOTO OanaHca, 3aKOH COXPAaHEHHMsI JIEKTPUUYECKOTO 3apsijia, 3aKOH
Kynona, npuHIMI CyNeprno3uuu 3JIEKTPUUYECKUX T0JIEH, 3aKkoH Oma Ji71s1 ydacTka
nenu, npaswia Kupxroda, 3akon Oma juist mojiHOM 1enu, 3akoH Jxoyns-Jlenna,
3aKOH COXpAHEHUs HEPruM, NPH ITOM paslinyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M €r0 MaTeMaTUYeCKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3UYECKHE MOJIETU PEATbHBIX OOBEKTOB, MPOILECCOB U
SABJIICHUM, BBIJCNSATh NPHU STOM CYUIECTBEHHBIE M BTOPOCTEIICHHBbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHATh PU3NUECKUE MOJIETH ISl OObSICHEHUS
(u3MUECKUX MPOLIECCOB U PEIICHMS YUEOHbIX 3a/1a4;

O0O0BSACHATH (PU3MUECKHE SIBJICHUS, IPOLIECCH] U CBOMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalluil MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIE 3aJaud, B TOM YHUCJE TpPEOYIOLIME YUCIECHHOTO OLEHUBAHMS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKHX BEJIMYUH, [P ATOM BBIOMpATh aJCKBATHYIO
(pU3HYECKYI0 MOJEIb, BBISBISATH NPUYMHHO-CJIEJACTBEHHBIE CBA3U M BBICTPAUBATh
JIOTUYECKYIO0 IEMOYKY pacCyKICHH C ONOpoM Ha HU3YyYEHHbIE CBOMCTBA
bu3nYecKux sABIeHUM, (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peniaTh pacu€THble 3aAaud (¢ omopoil Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM T€MaM Kypca (U3UKHU, BbIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJENb, C
UCTIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIIUX (PU3UUYECKHE BEIUYHHBI,
3alKUChIBATh KPATKOE YCJIOBHE M Ppa3BEPHYTOE pELIECHUE 3a/1ay, BBISBISAThH
HEJIOCTAIOIINe WX U30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METO/A PELICHUS
3a/la4yd, HCIOJIb30BAaTh CIPABOYHbIE JAaHHbIE, MPUMEHATH METOIbl aHAIU3a
pa3MepHOCTEH, NCIONB30BaTh TpaduuecKrue METOJbl PELICHUsS 3a/1ay, POBOIAMUTH
MaTeMaTHYeCKue MpeoOpa3oBaHUs M PACUETHI, OLIEHUBATh PEATUCTUYHOCTD
MOJy4YEHHOTO 3HaueHUs (U3MUECKON BEIMYMHBI M ONPEIENATh Pa3MEPHOCTh
(bu3nuecKol BETUINHBI, TOJTYYCHHOW MTPU PEIICHUH 3a0a4u;

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU OMOIIH (PU3NYECKUX
METOJIOB, M TMpeajaratb OPUEHTHPOBOYHBIM CHOCOO pelieHus, B OMNHCAHUU
UCCJIEIOBaHMs  paclo3HaBaTh  IPOBEPSIEMOE  MPEANOJIOKEHHE  (THUIOTE3Y),
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTaT;



MIPOBOJIUTH OTBITHI TT0 HAOIOJACHUIO (DU3HUECKUX SIBJICHUN WA (PU3UIECKUX
CBOMCTB Ten (KamwUISpHbIE SIBJICHMs, 3aBUCUMOCTb TAaBJICHHS BO3JyXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH Ipoliecca OCTbIBaHUS (HarpeBaHus) MpuU
U3IYy4eHUH OT I[BeTa H3JIydarolied (MOrJomaroeii) MOBEepXHOCTH, CKOPOCTh
UCHapeHusi BOJbl OT TEMIIEpPaTypbl JKUAKOCTH M IUIOUIaAd €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aUMOJIECHCTBUE IIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyalIU3alisi MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JeMCTBUS MarHUTHOTO IOJISi HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOABUIATENSI MOCTOSIHHOIO TOKA): (POPMYJIMPOBATH MPOBEPSEMOE
OpeanojokeHue  (Tumoresy) O  BO3MOXKHBIX — pe3ysibTaTaXx — HaONIOAEHUH,
CaMOCTOSITEJIBHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa oOopynoBaHus,
OIHCHIBATH XOJI OTBITa ¥ (POPMYITHPOBATEH BHIBOIBL;

NPOBOJUTH TPSIMbIE M KOCBCHHBIE HW3MEpEHUs (PU3MYECKHX BEITUYHUH
(TeMmeparypa, OTHOCUTENIbHAs BIJIAXKHOCTb BO3]yXa, CWJIa TOKAa, HaNpsKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBICHHE TMPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa) C MCIOJb30BAHMEM aHAJIOTOBBIX U LU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATh BBIOOP METOJa M3MEpEHUs, (PUKCUPOBATH MOKA3aAHMS
npruOOpPOB, HAXOAUTHh 3HAYEHUE U3MEPSIEMOUN BETUUYMHBI C TOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUH U OLIEHUBATH ITOIPELIHOCTh U3MEPEHHU;

IPOBOJUTH IKCIEPUMEHTANbHBIE UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCThH JaBJEHHUS BO3/lyXa OT €ro o0béMa M HArpeBaHUs WU
OXJIQXK/ICHHUSI, HCCIIEJOBAHUE SIBJICHUS TEIJIO0OMEHA MPU CMEIIMBAHUY XOJIOJHOU U
ropsiuei BoJibl, 3aBUCUMOCTb COITPOTUBIICHHSI POBOJIHUKA OT €0 JAJIMHBI, IJIOIIAI1
NONEPEYHOT0 CEYEHUS U YJIEIbHOTO CONPOTUBIIEHUS BEIIECTBA TPOBOIHUKA, CHUIIbI
TOKa, MPOTEKAIOUIEr0 4Yepe3 IPOBOJHUK, OT HAINpPSIKEHUS Ha MPOBOJHHKE,
UCCJIEI0BaHNE TIOCIE0BATEIBHOIO U MAPAUIEIbHOTO COETUHEHUN MPOBOAHUKOB):
COBMECTHO ¢ yuHuTeneM ¢GOopMyIupoBaTh 3ajqadyy M TUIOTE3y HCCIIEIO0BaHUs,
CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh  HCCJENOBaHHE, CaMOCTOSATEIBHO COOHUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCHOJB30BAHHEM HHCTPYKLHH, MPEACTABIATH
NOJyYEHHbIE 3aBHUCUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaOMUIl M TPa(HUKOB,
OLIEHMBATh MOTPEIIHOCTH, ACNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEJOBAHMUS,

coOmoaaTh mpaBuia 0e30macHOro Tpyna mnpu padbote ¢ J1abOpaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS U3YyUYE€HHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB € OMIOPOM HA UX ONUCAHHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIEpMETP, BOJIbTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (IPUMEPHI ), TPEIOXPAHUTENN U UX TPUMEHEHNE
B OBITY U TEXHUKE, NMPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,



3JIEKTPOJIBUTATENb TOCTOSHHOTO TOKAa), MCHOJb3ysl 3HAHUSA O CBOWCTBAx
bu3nUecKuX SBICHU, HEOOX0AUMbIEC (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (SKMJIKOCTHBI TEpPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHHs, DSJIEKTPOCKOTI,
pEeoCcTar), COCTaBISATH CXEMbl DJIEKTPUYECKUX IIeTMe ¢ MOoCIeA0BaTeIbHbIM U
napajijieibHbIM COEAUHEHUEM DJIEMEHTOB, paslinyasi YCJIOBHbIE O0O0O03HAUYCHMUS
AJIEMEHTOB DJIEKTPUUYECKHX 1I€TIeH, UCTIOIb30BaTh CXEMBI U CXEMATUYHbIE PUCYHKHU
U3YYCHHBIX  TEXHUYECKUX  YCTPOWCTB,  HU3MEpPUTEIbHBIX  NPUOOPOB U
TEXHOJOTUYECKUX MPOLIECCOB MPH PEIICHUN yu4eOHO-TIPAKTUUECKUX 3a/1a4;

IPUBOJUTH IPUMEPHI (HAXOAUTh UHPOPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (PM3MUYECKUX 3HAHWI B MOBCEAHEBHOW KU3HU I 0OECIICUCHUSI
0e30mMacHOCTH MpPHU OOpallleHuH C MpUOOopaMH M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3J0pOBbS U COONIOACHHUS HOPM SKOJOTUYECKOrOo TOBEIACHUS B
OKPYXKAIOIIEH CPELE;

OCYUIECTBJIATh MOUCK MH(popManuu gunyeckoro coaepxkanusi B Murepuere,
CaMOCTOATENbHO (GOPMYITHPYS TOMCKOBBIH 3aMIPOC, HA OCHOBE MMEIOUIUXCS 3HAHUI
¥ CPaBHEHHUsS JOTMOJHUTEIHHBIX HCTOYHHKOB BBIACIATh HH(POPMAIHIO, KOTOpPas
SBIISIETCS] IPOTUBOPEYMBON WIIM MOKET OBITh HEJOCTOBEPHOI;

UCTIONb30BaTh TPU BBHIMOTHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JAUTEpaTypy (PU3NUYECKOTO COAEpk aHUsl, CIIPABOUYHBIE MaTEpHAJIbl, PECYPChl CETU
Wnutepuer, BmameTh npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHuUs
uH(opMaIK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ NUCBMEHHBIE M KpPAaTKUE YCTHBIE COOOIIECHHS,
00001as nHOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COAEpkKaHUs, B
TOM  4YuCJl€  MNyOJWYHO  MPEACTABIATh  pEe3ydbTaThl  NPOEKTHOW  WJIH
UCCIIEIOBATEIBCKOM IEATEIBHOCTH, IIPH 3TOM I'PaMOTHO HUCIIOJIB30BATh N3YUEHHBIH
NOHATUHHBIN anmapart Kypca (pU3UKu, COMPOBOXK/IATh BRICTYINICHUE TIPE3CHTALINCH;

IPU BBIMOJHEHUN YY€OHBIX MPOEKTOB U HCCIEAOBAaHUMN (PU3MUECKHUX MPOLIECCOB
pacnpenenarts OOS3aHHOCTH B TpPYIIE B COOTBETCTBUM C MOCTaBICHHBIMU
3a/layaMu, CJICAWTh 3a BBIMOJHECHUEM IJIaHA JCHCTBUH U KOPPEKTUPOBATH €rO0,
a/ICKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIa/ B A€ATEIHHOCTD TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJCWCTBUE, TIPOSBISII TOTOBHOCTH  pa3pemniaTh
KOH(M)ITUKTHI.

K koH1y 00yueHus ¢ 9 kiacce npeAMETHbBIE pe3yIbTaThl HA YII1yOJI€HHOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:
UCIOJIb30BaTh MOHATHUS (CHUCTEMA OTCYETA, OTHOCUTEIBLHOCTh MEXAHUYECKOTO
JNBUKECHMS, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, MH(QPa3ByK M YyIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE



U3NTy4yeHue, MIKajla JIEKTPOMATHUTHBIX BOJIH, HICTOYHUKU CBETa, OJU30PYKOCTh U
JTAIbHO30PKOCTh, CIEKTPhl MCIYCKaHWS W TOTJIOlIeHus, ainbpa-, 6eta- U ramma-
U3ITyYEHHUs, U30TONBI, SIIEPHAS U TEPMOSICpHAs DHEPreTHKA) U CUMBOJIMYCCKHIM
S3bIK (PU3UKHU TIPHU PEUICHUU YUeOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SIBJICHHS  (PaBHOMEPHOE U  HEPAaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PaBHOYCKOPEHHOE TNPSIMOJMHEHHOE JBUKCHUE,
CBOOOJHOE TMaJieHUe TeJ, JBIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE Te,
paBHOBECHE MAaTEpHAIbHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KosiebaTreabHOe  JIBIDKEHHE (TapMOHHUYECKHE, 3aTyXalolllue, BBIHYXJCHHBIC
Kojie0aHusl), PE30HAHC, BOJIHOBOE JABM)XEHHE (paclpOCTpAHEHHUE U OTpaKEHUeE
3ByKa, UHTepepeHIus u qudpakius BOIH), TPSIMOJIMHEHHOE paclpoCTpaHEHUE,
OTpaXE€HUE U TMPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnokeHue Oeoro cBeTa B CHEKTP U CJIOKEHHUE CIEKTPaJbHbIX IIBETOB,
€CTECTBEHHAsl  PAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIyYCHUSI) MO OMHCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBIICHUM B OKPYKAIOIIEM
mupe (B ToM uwuciie (GU3UYECKHE SIBJICHHS B MPUPOJE: MPUIUBBI U OTIUBBHI,
nBkeHre 1aHeT CoOJMHEYHOM CHUCTEMBbI, PEaKTUBHOE JIBUJKCHHE IKHBBIX
OpraHU3MOB, BOCIIPHUSATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHUe
BOJIHBI, I[yHaMHU, 9XO0, I[BETA TEJ, ONTUYECKUE SBJIICHUS B IPUPOJIC, OUOIOTUUECKOE
NEUCTBHE BUIUMOTO, YIbTPA(QUOIETOBOTO U PEHTTEHOBCKOTO W3JIYYEHUH,
€CTEeCTBEHHBIN PaJMOAKTUBHBIM (DOH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE
U3JIy4YeHUE TMPUPOIAHBIX MUHEPAJIOB JEUCTBUE PAJUOAKTUBHBIX H3JIYYECHUU Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B YueOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (PU3UUECKUX SIBJICHUI;

OMHCHIBATh HM3yYCHHBIE CBOMCTBA T€M W (HU3UYECKUE SIBICHUS, WCIIONB3YS
dusnyueckre BENMWYWHBI (CpeAHSsT W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMEIICHUE MPU PABHOYCKOPEHHOM
OpPSIMOJIMHEMHOM  JIBWJKEHHUM,  YIJIOBass  CKOPOCTb,  LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO
NaJIeHUs, BEC Tella, [IEHTP TSAKECTU TBEPAOrO TeJa, UMITYJIbC Tella, UMIYJIbC CHUJIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOIIHOCTb, TOTEHIIUAJIbHASL SHEPTHUA Tea,
MOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIU, TOTEHIIUAJIbHASL SHEPTUS CKATOUM MPYKUHBI,
KMHETUYECKasl JHEPrusi, IOJIHAsT MEXaHW4YeCKas SHEprus, IMEepHoJi W 4YacToTa
Kosie0aHuid, TIePUOT MATEMATUIECKOTO U MIPYKUHHOTO MAasSTHUKOB, JTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), IPU OMKMCAHUU TTPABUIILHO TPAKTOBATH (PM3UUECKUI CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI (PU3NUECKUX BETUINH, HAXOAUTH (POPMYIIHI,



CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMUHMHY C IPYTUMU BEJIUYMHAMU, CTPOUTH
rpaduKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepHu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONb3YS
3aKOH COXpaHEHUsl DSHEPruH, 3aKOH BCEMHUPHOIO TITOTEHHUS, MPUHIUII
CYTNEPIIO3UIINU CUJT, TPUHIIUI OTHOCUTENbHOCTH ["anuies, 3akonsl HpioTOHA, 3aKOH
COXpaHEHUsl UMIYJIbCa, TEOPEMY O KMHETHYEeCKON sHepruu, 3akoH ['yka, 3aKoH
bepHyiu, 3aKOHBI OTPaKEHUS U MPETOMIICHHS CBeTa, (DOPMYJIy TOHKOM JIHH3HI,
IUTAHETAPHYI0 MOJIEJIb aTOMa, HYKJIOHHYIO MOJENb aTOMHOTO Spa, 3aKOHBI
COXpaHEHUs 3apsiJ0OBOr0 U MAcCCOBOT'0 YHUCEJ MPHU SIAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BHIPAKEHHUE;

CTpOUThH (PU3MYECKHe MOJENU pealbHbIX OOBEKTOB, MPOIECCOB M SIBICHUMH,
BBIICIIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA OOBEKTOB,
IPOIIECCOB, SIBICHHWM, NPHUMCHATh (PHU3WYECKHE MOJEHH Uil  OOBSICHCHHS
(u3MUECKUX MPOIIECCOB U PEIICHHS YYEOHbIX 3a/1a4;

OOBSCHATh (PU3NUYCCKUE SIBIICHHMSI, IPOIICCCHI U CBOMCTBA TEJI, B TOM YHCIIC B
KOHTEKCTEC CHUTyallMid TPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, M peIaTh
KauyeCTBEHHBIC 3a7aud, B TOM 4YHCJIE TPEOYIOIMNE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHUH (PU3NYECKHUX BEIIMYWH, MIPU ATOM BBIOMpATh aJCKBATHYIO
(U3HYECKYI0 MOJICIb, BBISBIISATH MPUYMHHO-CJICJACTBCHHBIC CBS3U M BBICTPAMBATh
JIOTHYECKYIO TETIOYKY PacCyXJACHWH W3 2—3 IIaroB ¢ OMOPOM Ha H3yYCHHBIE
CBOMCTBA (PM3UUCCKUX SBJICHHUM, (PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pEIIaTh PacUETHHIE 3aadl M0 M3ydaeMbIM TeMaM Kypca (pu3ukw,
BBIOMpast aIeKBaTHYIO (GPU3NIECKYIO MO/JIENb, C UCTIOIh30BaHUEM 3aKOHOB U (hOpMY!I,
CBS3BIBAIONIUX (DM3MYECKUE BEIWYWHBI, 3alACHIBATH KPaTKOE YCJIOBHE U
pa3BEPHYTOE PEIICHNE 3a/1a9H, BBISIBISATH HEOCTAIONINE WIIH N30BITOUYHBIC TAHHEIE,
000OCHOBBIBaTh BBIOOpP METOJA PEIICHUS 3aa4d, HCIOJb30BaTh CIIPABOYHBIC
JaHHBIC, IPUMEHITH METOJIbI aHAIHM3a PA3MEPHOCTEHN, HCIIOIL30BaTh Tpaduueckue
METOJIbI pEIICHUS 3a]1a4, MPOBOIUTH MaTEMAaTHUECKHUE MPEOOPa30BaAHMS U PACUETHI,
OIICHUBATh PEATUCTUYHOCTh IMOTYYECHHOTO 3HAYCHUS (U3MUECKOW BEIMYUHBI U
OTIPENIENSITh PA3MEPHOCTh (PU3NYECKON BEIIMYMHBI, MOJYYCHHOW TP PEIICHUH
3a/ayu;

pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh TIPH TOMOIIY (PU3UUECKIX
METOJIOB, M TMpeJyiaraTh OPUEHTUPOBOUYHBIA CHOCOO peIieHus, B OINHUCAHUU
UCCJICIOBAHUS  PACIMlO3HABATh  MPOBEPSIEMOE  MPEANOJOXKEeHHEe  (TUIOTE3Y),
OIICHUBATh MPABWJILHOCTH MOPSIIKA TIPOBEICHUS UCCIIET0BAHUS, MHTEPIIPETUPOBATH
IIOJIyYECHHBIN PE3YJIbTAT;

IIPOBOJIUTH OTIBITHI 110 HAOIOJACHUIO (U3UUYECKUX SIBICHUN WIH (PU3NYECKUX
CBOMCTB Ten (M3ydeHHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUs HMITyJIbCa, JNEUCTBHE 3aKOHA bepHy/UIM ¥ BO3HUKHOBEHHUE



NOMBEMHON CWJIBI KpbUIA, 3aBUCUMOCTh IE€pUOAa KOJeOaHUN NPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILITUTY/IbI
MaJIbIX KOJICOaHUM, IPSIMOJIMHEHHOE PaCIIPOCTPAHEHHUE CBETA, Pa3IOKEHHE OEI0T0
CBETa B CIEKTP, U3YUCHHE CBONCTB M300pa)K€HUs B IMJIOCKOM 3€pKajie U CBOWCTB
U300pakeHUs TIpeaMeTa B COOMparomed JuH3e, HaOII0JICHHE CIUIONIHBIX M
JMHEHYaThIX CIIEKTPOB U3ITYYCHUS ): dbopMynHrpoBaTh poBepsEeMOe
Opeanoyioxkenue (TUMOTE3y) O  BO3MOXKHBIX — pe3ylibTarax  HaOJIOJECHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpyHoBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYITUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJAMMOCTU CEPHUI0 TPSIMBIX W3MEPEHUM, OIpeaesss
CpelHee 3HaueHUEe U3MEPSeMOI BETMYMHBI U ONIPEIEIsisi HOTPEIIHOCTh Pe3yIbTaTOB
IPSIMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOP CrIoco0a M3MEpeHHsI (M3MEPUTEITHHOTO
npubdopa);

POBOJUTH KOCBEHHBIE U3MEPEHUs (PU3HUUECKUX BETUYUH (CPEeaHsIsl CKOPOCTh
U YCKOPCHHE Tella MPU PaBHOYCKOPEHHOM JBMIYKEHHUH, YCKOPEHHE CBOOOIHOTO
najcHM, )KECTKOCTD MPYKUHBI, KOAPDUIIUCHT TPSHUS CKOJIbXKCHUS, MEXaHUYECKasI
paboTa W MOIIHOCTh, YacTOTa W TIEPHOJ KOJeOAHUH MaTEeMaTHYECKOTO U
OPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pacCTOSIHUE coOuparomed JHH3bI U €€
onTHYECKas CHWiIa, PATUOAKTUBHBIN (DOH) C HCIOJH30BAHMEM aHAJIOTOBBIX U
u(ppoBBIX TPUOOPOB: OOOCHOBHIBATH BBHIOOP METO/Aa WM3MEPEHHs, IJIAHUPOBAThH
U3MEpPEHHUs, CaMOCTOSITEIbHO COOMpaTh  AKCICPUMEHTAIBHYI0  YCTaHOBKY,
BBIYHCIIATh 3HAUYEHWE BEIMYMHBI W AHAIM3UPOBATH IOJIYYEHHBIC PE3YJIBTATHI,
OIICHUBAS TTOTPENTHOCTD PE3YIHTATOB KOCBEHHBIX N3MEPCHHIA,

MIPOBOJUTH DKCIEPUMEHTAIBHBIC MCCIACAOBAHMS 3aBUCHUMOCTEH (HU3MYECCKUX
BEJIMYHH (3aBUCHUMOCThH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM IBIKEHHUH Oe3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS, TIEpUOJa KOJICOAaHWH MATEMaTHYECKOTO MAasTHUKA OT
JUIMHBl HUTH, OIPEICIICHHE YCKOPEHHS CBOOOJHOTO TAaJCHUS, WCCIICIOBAHUE
W3MCHCHHS BEJIMYMHBI W HAIPaBJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTH yTjia
OTpaXEHUS CBETA OT yIJIa MaJeHUs, YIJIa MPEJIOMIICHUS OT YIJia MaJeHUsI CBETOBOTO
Jy4a, UCCIICIOBAaHUE TPEKOB: U3MEPEHUE YHEPTUU YACTHIIHI IO TOPMO3HOMY ITYTH
(mo ¢ortorpadusam)): coBMECTHO C yuuTenaeM (HOpMyIUpOBaTh 3aady U THIOTE3Y
UCCJICIOBAHUS, CaMOCTOSITEIbHO IUIAHUPOBATH HCCICIOBAHUE, CAMOCTOSITEIHHO
cobupaTh  DKCIIEPUMEHTATBHYIO  YCTAHOBKY, MPEJACTaBIATh  IOJTYUYEHHBIC
3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BHJE TaONHI] ¥ TpaduKoB, OICHUBATH
MOTPEITHOCTH, JEJIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BAHNUS,

coOmioaTh mpaBmiia 0O€30mMacHOro Tpynaa mIpu padbore ¢ 1abOpaTOpHBIM
000py/T0BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI ICHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MPOIECCOB C OTMIOPO HA UX OMKCAHUS (B TOM YHUCIIE:
CIIMJIOMETP, NaTUYUKHU IOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETA, DX0JIOT, OUKH,
nepuckon, (oToamnmapar, MHUKPOCKOI, TEJIECKON, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX
dbuznuecknux  SBICHUA W HEOOXOIUMble  (PU3UYECKHE  3aKOHOMEPHOCTH,
UCIIONb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HW3YUYECHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKHX TMPOLIECCOB TMpU
perieHn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl Uil TMOCTPOEHUs
U300pa)KEHUM B IJIOCKOM 3€pKajie U cCOOMparoniei JIMH3E;

IPUBOJUTH IPUMEPHI (HAXOAUTh UHPOPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIIOIb30BaHUsl (PU3MYECKUX 3HAHWU B MOBCEJHEBHOW KM3HU JJII OOECIICUCHUS
0€30MacHOCTU TpU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUsl 3J0pOBbS U COONIOACHHUS HOPM SKOJOTUYECKOrOo TOBEIACHUS B
OKPYXKAIOIIEH CPELE;

OCYILECTBIISITH MOUCK MH(MOpManuu Guznyeckoro cojaepxanus B UHtepHere,
CaMOCTOSITETILHO (hOPMYIUPYsI TIOUCKOBBIN 3aMpoc, HAXOJIUTh MYyTH ONPEACIICHUS
JIOCTOBEPHOCTH TMOJY4YEeHHON HWH(OpMalMy Ha OCHOBE HMEIOIIUXCA 3HAHUU H
JOTIOJTHUTEIIbHBIX HICTOYHUKOB,;

WCIIOJb30BaTh TPHU BBHIMIOJTHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO
AUTEPaTypy (PU3UUYECKOTO COAEpkKaHUs, CIIPABOUYHbIE MaTe€pHalbl, PECYPChl CETH
WNutepHer, BnaaeTh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(opMaIK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
UH(pOPMAIIMK U3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOIO COACPM aHUA, MyOIHMYHO
MPEJCTABIATh PE3yIbTAaThl IPOCKTHOW MM UCCIEA0BATEIBCKON NETEIbHOCTH MPH
3TOM TPaMOTHO MCIIOJb30BaTh W3YUYECHHBIM MOHSATUWHBIM anmapar H3y4aeMoro
paznena (U3MKA M CONPOBOXKAATh BBICTYIJIEHUE MPE3EHTAME ¢ y4ETOM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuvecTBo yacon DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3aeioB U TeM (undposrbie)
Ne ni/m Kontpoasbnbie | IlpakTnyeckue
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nesn 1. ®usuka u e€ posib B NO3HAHUHM OKPYKAKOIIEro MHpa
11 ®u3uka — Hayka 0 IpUpoJe 2
1.2 du3nYecKre BETUYNHBI 4
13 EctecTBeHHO-HaY4YHBIN METO 1O3HAHUS 2 1
Wroro no pazneny 8
Pasnen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOEHMH BellecTBA
2.1 Crpoenue BemiecTBa 2 1
JIBM>KE€HHE M B3aMMOJIEHCTBUE YaCTHUI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Wroro no pazneny 7
Paznen 3. /IBu:keHHe U B3aMOAelicTBHE TeJl
3.1 MexaHn4ecKoe IBUKEHUE 10
3.2 WNuepuus, Macca, MIOTHOCTh 9
3.3 Cuia. Bunpl cu 15
Hroro no pazneny 34

Pa3nen 4. JlaBienne TBEPABIX TeJl, :KUAKOCTEN H ra3oB




41 [aBnenue. Ilepenava naBneHust TBEPABIMU 5 2
' TeJIaMH, KHUJKOCTIMHU U Ta3aMU
4.2 JlaBlIeHHE KUJIKOCTH
4.3 ATMochepHOe 1aBlIeHHE 1
44 Z[eI/ICTBIfe JKUJKOCTH U Ta3a Ha 12 3
MOrpyEHHOE B HUX TEJO
Hroro mo pasnery 28
Paznen 5. PaGoTa 1 MOIIHOCTB. JHeprus
5.1 Pabota u MmotHOCTH
5.2 [IpocThie MEXaHU3MBI
5.3 MexaHudeckas SHepPTHs
Hroro no pazneny 19
Pa3znen 6. [loBTOpUTE/ILHO-00001aI01IHIT MOTYJIb
6.1 [ToBTOpUTETHEHO-0000IIAIOIIHNI MOTYITH 6
Hroro mo paznmeny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HauMenoBanue pa3iesioB H TeM mudposeIe
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bceero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Pazpen 1. TenyioBbIe AiBJICHUA
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 6
1.2 TenuoBble mpouecchbl 33 1 6.5
Hroro no pazneny 39
Pa3znen 2. JjiekTpuyecKkre U MATHUTHbIE SIBJICHUSA
91 DneKTpuuecKue 3apsiabl. 3apsHKeHHBIE Tena 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN ATEKTPUICCKUN TOK 31 1 10
2.3 MarauTHEIE SIBIIEHUS 11 4
2.4 DNeKTpOMarHuTHasi MHAYKIIMS 7 1 1
Hroro no pazneny 58
Pasnea 3. [loBTOpUTEIBHO-00001IAKO AT MOYJIb
3.1 [ToBTOpUTETHEHO-0000IIAIOIIHI MOTYITb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 22.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Kourpoasnbie | IIpakTtuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsl
Pazpen 1. Mexannueckue siBJCHUA
MexaHn4YecKoe JBUKEHHE U CIIOCOOBI €ro
11 30 1 4
OTTHCaHUS
1.2 BsaumoneiicTsue e 18 4
13 3aKOHBI COXpaHEHUS 15 1 2
Hroro no pazneny 63
Pasnen 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
2.1 Mexanuueckue KoneOaHus 8 3.5
2.2 MexaHu4ecKre BOJIHBL. 3BYK 10 3
Hroro no pazneny 18

Pasnen 3. Di1eKTPOMArHMTHOE OJI€ U JJIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHuTHOE TOJIE U

3.1 6
AJIEKTPOMArHUTHBIE BOJIHBI
Wroro no pazneny 6
Pasnen 4. CBeToBble ABICHUS
4.1 3aKOHBI pacCIPOCTPAaHEHUs CBETa 8
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6
4.3 Paznoxenune 6enoro ceera B CIIEKTp 2




Hroro no pazneny

16

Pa3gen 5. KBanToBble siBjIeHUSA

51 Hcnyckanue 1 MorjiomieHre cBeTa aToMoOM 1
5.2 Crpoenue aToMHOro sAzpa 5
53 SnepHble peakuu 7
Hroro no pazneny 16
Pasznen 6. [loBTOpUTEIBHO-00001IAKO AT MOTYJIb
6.1 MexaHuueckue siBJIeHUs (MOBTOPUTEIHHO- 6 3
' 0000IIAFOLIMH MOYJIb)
6.2 TemoBbie siBIeHUs (MTOBTOPUTEIHHO- 3
' 0000IIAOIIMI MOTYJIb)
6.3 DNEKTPOMArHUTHEIC SIBIICHUS 3 1
' (TTOBTOPHUTENBHO-0000IITAIOIIHI MOTYITh)
6.4 CaeToBbl€ sIBJICHUS (IOBTOPUTEIHHO- 1 1
' 00001IaroIIHIiT MOIYIb)
6.5 [ToBTOpHUTENHHO-00001IAIOIINI MOTYTH 4
Uroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KoauuvecTBo yacon
Ne JlaTa
Tema ypoka KonTpoabubie IIpakTuyeckue
n/n Bceero U3YYeHU S
padoThI padoThI
®du3ukKa — HayKa o npupoje. ABieHus
1 1 04.09.2023
MIPHPOJIBI
2 Ou3nYecKue SIBICHUS 1 06.09.2023
®dusznyeckue BeInYruHbl. Pa3MepHOCTb.
3 Oduznyeckue npudbopsel. [lorpenHocTy npu 1 07.09.2023
MPSIMBIX U3MEPEHUSIX
4 Ypok-uccnenosanue "M3mepenue J'II/IHCI\/:I‘HBIX 1 1 11.09.2023
pa3MepoB Tel U MPOMEKYTKOB BPEMEHHU
5 JlabGopaTopHas Pa60Ta "I/ISI\'/{CpeHI/Ie 00BEMa 1 1 13.09.2023
JKUJKOCTH ¥ TBEPIOTO TeIa
5 JlaGopaTopHas pabora "OnpeneneHI/'I'e 1 1 14.09.2023
pa3MepoB MajbIX Tel. MeToa psiaoB
M .0
7 €TOBI HAyYHOT'0 HVOBHaHI/ISI MCcaHue ) 1 18.09.2023
(bu3MYECKUX SIBICHUHN C TIOMOIIBI0 MOJIEEH
Ypok-uccnenosanue "lIpoBepka runoressl:
3 JAIbHOCTD MOJIETA IIapUKa, MYIIEHHOTO 1 1 90.09.2023
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BeniecTBa. OMNbITHI,
9 JTIOKA3bIBAIOIIIHE TUCKPETHOE CTPOCHUE 1 21.09.2023
BElIeCTBa




10

JlaGoparophas pabora "Ouenka auamerpa
aToMa METOJOM PsAJI0B (C UCIOJIb30BAHUEM

¢ororpadwuii)"

25.09.2023

11

VYpok-uccrnenoranue "Habmonenne
TEIJIOBOTO pacIIupeHus ra3oB. OIBITHI 11O
OOHaApPYKEHHIO IEUCTBUS CUIT
MOJIEKYJISIPHOTO MPUTSKEHUS "

27.09.2023

12

JBmwxenne vactuil Bemectsa. duddysus.
bpoyHoBCKOE 1BUXKEHUE

28.09.2023

13

VYpok-uccrnenoranue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO JIBUKCHHUSI U

mddysuu”

02.10.2023

14

BzanmoelicTBHe YaCcTHUIL BEIIECTBA:
MPUTSKEHUE U OTTATKABAHUE

04.10.2023

15

ArperatHbie COCTOSIHHSI BEIICCTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHHUI BOJIBI

05.10.2023

16

Mexannyeckoe nuxenue. [1yTs,
TPACKTOPHUsL, IIEpEMELIEHUE

09.10.2023

17

PaBHOMepHOC U HCPABHOMCPHOC JIBUIKCHUC.

CxopocTth

11.10.2023

18

HaxoxeHue ckopocTu, IyTH U BpEMEHU
IIPYU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKECHUU

12.10.2023

19

JlabopaTtopHas pabora "OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JABUXKEHUs"

16.10.2023

20

I'paduku npsMONUHEHHOrO paBHOMEPHOTO
JIBYDKEHUS

18.10.2023




Pemenue 3anau no reme "Pacuet cpenneit

21 " 19.10.2023
CKOpOCTH
JlabopaTopHas pabora "OnpeneneHue

22 CpeaHel CKOPOCTH CKOJBKEHHsSI OpycKa HITH 23.10.2023
1IapuKa 10 HAKJIOHHOH 11ockocTy"”

23 OTHOCI/ITeVJIBHOCTB nerokennsa. Cioxenue 95.10.2023
CKOpOCTEH MpH MapajsieIbHOM JABHKEHUH
[Tonyyenue u ananus rpauKoB

24 3aBUCUMOCTH ITYTH U CKOPOCTH JIBHXKECHHUSI OT 26.10.2023
BpEMEHU
Pemenue rpaduyecknx 3amad mo teme

25 "MexaHuka. PaBHOMEpHOE NPSAMOIMHENHOE 06.11.2023
nBmxeHue"

26 SIBiieHue MHEpLUMH. 3aKOH UHEPIIUU 08.11.2023
BsaumoneiicTBue Ten kak mpuurnHa

97 U3MEHEeHHs CKOpOCTH. Macca Terna Kak Mepa 09.11.2023
WHEPTHOCTH TeJla MPH IMOCTYAaTEIbHOM
TBUKCHHUH

28 YPOK-I/ICCJ;IG,Z[OBaHI/Ie ':'CpaBHeHne Macc 110 13.11.2023
B3aMMOJICHCTBUIO TEJ

29 [IimorHOCTE BewecTBa 15.11.2023

30 HaGopaTopHas.I. pabota "Or:peneneHHe 16.11.2023
IUTOTHOCTH TBEPIOTO TeJa

31 Pemmenne 3agaud mo reme "Macca Tena. 20.11.2023
[InotHoCTh BemecTa"

32 Cwmecu u crinaBbl. [ToBepxHOCTHAS 1 99 11.2023

JIMHENHAS TUIOTHOCTD




[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEMe
"®du3nka — HayKa O MPUPOJIE.

33 [TepBOHaYaNILHEIC CBEICHUST 00 ATOMHO- 23.11.2023
MOJIEKYJIIPHOM CTPOCHHUU BEIIECTBA.
Mexanuka"
Kontponbhas padora mo teme "dusnka —
34 Hayka o npupoze. [lepBoHayanbHbIe 97 11.2023
CBE/IEHUS 00 aTOMHO-MOJIEKYISIPHOM
CTpOE€HUU BeniecTBa. Mexanuka"
35 Cuia. SIBnenue tsroreHus. Cuina TSKECTH 29.11.2023
36 N3ob6paxenue cun. Pemenue 3aiay mo reme 30.11.2023
"OnpeneneHne CUIbl TSHKECTH"
37 Cwita ynpyroctu. 3akoH ['yka 04.12.2023
38 Bec rena. 3mepenue cui. Jluramomerp 06.12.2023
Ypok-uccnenosanue "HabmoaeHue
39 M3MEHEHUS CKOPOCTHU MPH B3aUMOICHCTBHH 07.12.2023
Ten"
40 Eeelcnizfaefaz{aq o Teme "Cuia ynpyrocTH. 11.12.2023
Jlaboparophas padora "ONbITHI,
41 JEMOHCTPUPYIOIINE 3aBUCUMOCTb 13.12.2023
pacTspkeHus (aedopmanyn) NpyKUHbI OT
IPUJIOKEHHON CUIIbI"
42 Cuna tpenus 14.12.2023
43 Cnoxenne cuil. PapHoieicTByIOIIAs CUia 18.12.2023
44 Pemenue 3amau o reme "CrnokeHUE CHIL. 90.12.2023

PaBHnopnelicTByromas cuna"




Pemenne 3agau mo reme "B3anmMoneiicTBue

45 . 21.12.2023
Tea. CUiIbl B MeXaHHKe
Pemenue 3amay no teme "Cuta Tpenus".

46 YpOK-I/ICCJ'IeI[OBaHI/Ie 10 TeMe 95,12 9023

WccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS

OT IUIOLIAJIU COTPUKOCHOBEHUS"
JlaGopartopHas pabota "OnbITI,
JIEMOHCTPUPYIOITUE 3aBUCUMOCTD CHJTBI

47 TPEHMSI CKOJIBKEHUS OT CUJIbI 1aBJICHUS U 27.12.2023
XapakTepa COMPUKACAIOIINXCS
noBepxHocTEn"

48 Penrenue 3amay no Ter "B3aumonencraue 98.12.2023
Ten. CUIIbl B MEXaHUKE

49 YPpoK-3KCIIepUMEHT "Cn(')‘c061)1 OTpeIeIeHUS 10.01.2024
JABJICHUS TBEPJIOTO Tema

50 Ypok-uccienopanue "3aBI/ICI/IMO"CTB 11.01.2024
JABJICHUS Ta3a OT TeMIIepaTyphl

51 'I'<0HTp0J'H>Hil$I pabota 1"1‘0 TEeMe 15.01.2024

B3aumonelicTBue Ten

52 JlaBnenue TBEPABIX TEI 17.01.2024

53 JlaBineHue KUIKOCTEH U Ta30B. 3aKOH 18.01.2024
ITackams

54 [THeBMaTHYeCKre yCTpOICTBA 22.01.2024

55 3aBUCUMOCTD JABJIECHUS KUIKOCTH OT 94.01.2024
TITyOUHBI

56 IM'mapocrarnueckuit mapamokc 25.01.2024

57 VYpok-nipoekt "M3yueHne cooOmarnmxcs 99.01.2024

cocynoB"




VYpok-koHpepenuus "I uapapiarueckue

58 " 31.01.2024
MEXaHU3MBbI

59 Hcnonp3oBaHue BBICOKUX JIaBJICHHI B 01.02.2024
COBPEMEHHBIX TEXHOJIOTHSIX

50 Pemenue 3"a)1aq o reMe "/laBicHue 05.02.2024
KUJIKOCTH

61 ATmocdepa 3eMi 1 IPUIHHBL €€ 07.02.2024
CYIIECTBOBAHHS

62 Ypok-uccrienoBanue Hp'(')SIBJ'IeHI/Ie IencTBUS 08.02.2024
aTMoc(hepHOro JaBICHUS

63 N3mepenue atmocdepHoro napneHus. OnbIT 12.02.2024
Toppuuennn
3aBUCHUMOCTh aTMOC(HEPHOr0 AaBJICHUS OT

64 BBICOTHI HaJ ypoBHEM Mopsi. [IpuGopsr st 14.02.2024
U3MEpEeHHs aTMOC(EPHOTO 1aBICHUS

65 Bapomerp-anepoun. AtmochepHoe aaBieHue 15.02.2024
Ha Pa3IMYHbIX BHICOTAX

66 BeiTankuparomas cuna. 3akoH Apxumeaa 19.02.2024

67 Pemenue 3agau no teme "3akon Apxumena" 21.02.2024
VYpok-uccnenoBanue "IKCIEPUMEHTAIBHOE

68 oOHapy>KEeHHE IEHCTBHS )KUIKOCTH U Ta3a Ha 22.02.2024
NOrpyKEHHOE B HUX Teno"
JlabopaTtopHas pabora "Onpenenenue

69 BBITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH HA 26.02.2024
TeJ0, MOTPYKEHHOE B KUJIKOCTh"

70 [InaBanme Ten 28.02.2024




JlaGoparophas pabora "UcciaenoBanue

71 3aBUCUMOCTH Beca TeJla B BOJE OT 00beMa 29.02.2024
NOrPYKEHHOH B )KMJIKOCTh YacTH Tena'

72 BoznyxonnaBanue. [lnaBanue cynoB 04.03.2024

73 Pemenue 3amau mo reme "3akoH Apxumena. 06.03.2024
VYcnoBus miaBanus ten'
Pemenue 3agad mo teme "/lelicTBue

74 YKUJKOCTH U rasza Ha MOrPY>KEHHOE B HUX 07.03.2024
Teno"
VYpok-tipoekT "KoHcTpyrpoBaHue apeomeTpa

75 WJIU JIOAKYU U OTIpEJICIICHIE 11.03.2024
Ipy30M0AbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme

76 "JlaBaeHUE TBEPABIX TE, )KHIKOCTCH U 13.03.2024
ra3os"

77 Koutponbnas padora novTeMe "ll'fl'BneHHe 14.03.2024
TBEPJIBIX TEJ, )KUIAKOCTEH U Ta30B

78 Mexannueckas pabora 18.03.2024

79 MomHoCTh 20.03.2024

80 Pemenue 3amau Ha ornpeneneHue padboThl U 91.03.2024
MOIIIHOCTH

81 Pabora cuiibl TSKECTH U CUJIBI TPEHUS 03.04.2024

82 Pemenue 3anaq no TeMe':'Pa60Ta CHJIBI 04.04.2024
TSDKECTH U CUJIBI TPEHUS

83 ypOK-HCCHGf{OBaHI/Ie "P?C‘léT MOH_[HOCTI/I:' 08.04.2024
pa3BUBAEMOM NP MOAbEME MO JIECTHUIIE

84 [IpocThie MexaHNU3MBI 10.04.2024

85 MowmeHT cuibl. [IpaBuino MOMEHTOB 11.04.2024




86 "3onoroe mpaBuiI0" MEXaHUKU 15.04.2024

87 Koaddutment nonesHoro aeicTpust 17.04.2024
MPOCTBIX MEXaHU3MOB

88 Mexanunueckas sHeprusi. Kunernueckas u 18.04.2024
MOTEHITHATbHAS SHEPTHS

89 3aK0H COXpaHEHHUST MEXaHMYECKON YHEPTUr 22.04.2024
Ypok-3KCrepuMeHT "DKCepUMEHTAIbHOE

90 oTpeeeHre I/Ij’,MeHeHI/ISI KHHETUICCKOU U 94.04.2024
MOTEHI[UATBHON YHEPTUH MPU CKATHIBAHUU
TeJla M0 HAKJIOHHOW MIOCKOCTH"

01 [ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEMe 95.04.2024
"Pabota u MOITHOCTH. DHEpTHs"

92 KonTponbHas pa60Te'1' o teme "Pabora u 99.04.2024
MOIIHOCTb. DHEPTHUs
JlabopaTtopHas pabora "M3ydyeHue npaBuia

93 phluara Jijsi HOJABM>KHOT'O U HETIOJBUKHOT O 06.05.2024
0J10Kk0B"
Jla6 6ota "O KII

94 aboparopHas padora "OmnpezneneHue K bl 08.05.2024
MOJIBMKHOT'O Y HETIOJIBHYKHOTO OJIOKOB

95 Ypok-tipoekt "[IpoekTupoBanue ) 13.05.2024
MOJIMCIIACTOB C 33/IaHHBIMU TTapaMeTpamMu

96 Ypoxk-konpepenuus "[Ipocteie MexaH'I'/I?,MBI 15.05.2024
B OBITY, TEXHHUKE, KUBBIX OPraHU3Max

97 Pa6ora ¢ T'E'TKCTaMI/I o reme "MexaHuyeckoe 16.05.2024
JBUKCHHE

98 PaGora c rekcramu o teme "CtpoeHue 20.05.2024

BeliecTtsa"




99 Pabora C"TeI(CTaMI/I 1o treMe "Cuibl B 1 99 05.2024
npupojie

100 Pafiom C TEKCTaMH I10 TeuMe I[aBJ:eHHe 1 93.05.2024
TBEPABIX TeJ, KUIKOCTEH U ra30B

101 Pabota ¢ Tekcramu o reme "DHeprus” 1

102 PaGora ¢ TCIV('CTaMI/I o teme "IIpocTeie 1
MEXaHU3MBbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KoanuyecTBo 4acoB

Nen/m | Tema ypoka B KonTpoJabHbie IIpakTn4yeckue
cero padoTbI padoThI

OcHOBHbIE TOTOXKEHUS MOJIEKYISPHO-

1 KMHETUYECKOW TEOPUH U UX OIBITHHIE 1
MOATBEPKACHUS

2 Macca u pazmep aToMOB U MOJIEKYJI 1

3 Mogenu TBEpAOro, KUIKOTO U 1
ra3000pa3HOro COCTOSTHUH BellecTBa
Ypok-koHbpepenuus "Kpucramiueckue u

4 amopdusie Tena. ['paden. [lonyaenune 1
MCKYCCTBEHHBIX aIMa30B"

5 CMaunBaHue ¥ KalWIISIPHOCTD. 1
[ToBepXHOCTHOE HATSHKEHHE
TemoBoe pacliupeHue U CXaTue
TernmoBoe nuxxeHue. Temreparypa 1
TemneparypHsble IIKaJIbI

9 BuytpenHss sHeprus u cnocoOsbl eé 1
MU3MEHEHUS

10 Buas! Tenonepenauu 1
Ypok-koHpepermus "Mcnons3oBaHue

11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAIIOB B 1
LeJsIX IHeprocoepexeHus "

12 KonuuyectBo TenminoTel. Y aenpHas 1

TCIIJIIOEMKOCTD




13

Ypok-uccnenosanue "lIpoBepka runoressl
JIMHEWHON 3aBUCHMOCTH UTHHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUECKON TPYOKE OT
TeMneparypsl"

14

YpaBHeHMe TerI0BoOro Oananca.
TernnooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlabopaTtopHuas pabora "MccnenoBanue
SIBIICHUS TETNIOOOMEHA TTPH CMEIITUBAHUT
XOJIOHOU U Topsiueit Bojabl"

16

Pemenue 3amaq mo teme "TemnooOMeH u
TEIJIOBOE paBHOBeCHE"

17

JlabopaTtopHas pabora "OnpeneneHue
KOJIMYECTBA TETIIOTHI, MTOJTYICHHOTO BOJIOM
IIpH TETI000MEHE C HarpeThIM
METAJTMYECKUM HHJIHHAPOM"

18

IInaBnenue u OTBCPACBAHUC
KPHUCTATINIMYCCKUX BCIICCTB. Y,ZIGJ'II)HaH
TCIJIOTA IIJIaBJICHUA

19

Pemenne 3agau mo reme "[lnaBiaenue u
OTBEpACBaHUE KPUCTALITUIESCKUX TeT"

20

JlaGoparopnas pabota "Omnpenenenue
YAEIBHON TEIJIOTHI IUIABJICHU Jiba"

21

Ypok-uccnenosanue "CpaBHEHUE NPOLIECCOB
IUIABJIEHUS KPUCTAIUTMYECKUX Tel U
pasMsrdeHus: Ipy HarpeBaHuu aMop(HBIX

"

TCJI




[TapoobpazoBaHue M KOHACHCAIIHSL.

22
Ucnapenune
Kunienne. Y nenpHas Temiora
mapooOpa3oBaHusl. 3aBUCUMOCTh

23
TEMIEPATyphbl KHTIEHUS OT aTMOC(HEPHOTO
aBIIEHUS

24 Pemenune 3amau o reme "[lapooGpazoBanue
" kumenue"
VYpok-uccnenoranue "OO0bsicHEHNE
3aBACUMOCTH TEMIIEPATYPHI KUIIEHUSA OT

25 1
naBieHUs"

26 HacplieHHbIil 1 HEHACBIEHHBIN 11ap.
BrnaxxnocTs Bo3ayxa
BrnaxxHocTb Bo3nyxa u e€ u3MepeHue.

27 JlaboparopHas padora "OmnpeneneHue 0.5
OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa"

28 Pemrenne 3agay o treMme "BiaxxHocTs"
Pemenne 3am1a4 u aHau3 cUTyanui,

29 CBSI3aHHBIX C SIBICHUSMU HCIIAPEHUS U
KOHJIEHCAINH

30 DHeprus TOIUIMBA. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [IpuHIMTIBI paOOTHI TETUIOBBIX ABUTATENEH

39 [TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CTOpaHHUs

33 KIIJI TerioBoro aBurares

34 Pemenwne 3agau mo teme "KIIJI TemmoBoro

nsurareis"”




Ypok-koHpepennus "TemnoBsie ABUTATETN

35 .
Y 3aluTa OKpy»Karoleu cpeapb”

36 TenoBple TOTEPU B TEIIOCETSIX

37 3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU
B MEXaHWYECKUX M TETUIOBBIX MPOIleccax
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TEME

38 "TerutoBsIe siBNICHUS. VI3MeHeHME
arperaTHbIX COCTOSIHMI BeniecTa"
KontponbHas pabora no teme "TernsoBble

39 aBiieHus1. M3MeHneHune arperaTHbIX
COCTOsIHMI BemiecTBa"

40 Dnektpusarus Ten. [[Ba pona 3apsaoB
VYpok-uccinenosanue "MccnenoBanne

41 CIIOCOOOB PA3IMYHBIX BEIICCTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3aumopeiicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona
Onekrpuueckoe none. HanpsokéHHOCTH

43 aneKkTpudeckoro noss. [puHimn
CYIIEPIIO3UIINH JIEKTPUUECKUX TTONIeH

44 Hocutenu snexkrpuyeckux 3apsaoB.
DOnemeHTapHbIi 3apsa. CTpoeHne aToMa

45 3aKOH COXpaHEHUS NEKTPUUECKOro 3apsiaa

16 [IpoBOOHUKH, AUINEKTPUKHU U
MOJTYIIPOBOTHUKHU

47 Ypok-koHpepeHus "DaexTpusaus B

IIOBCEIHEBHOM XU3HH"




Pemenue 3ana4 no teme "3aKoH COXpaHEHHUs

48 3JIEKTPUYECKOro 3apsiaa' 1

49 OnexTpuyeckuil Tok. UcTouHuku 1
AIIEKTPUYECKOr O TOKA
VYpok-uccrnenoranue "VMccnenoBanue

50 JIEACTBUSA JIEKTPUYECKOrO MMOJIS HA 1
IIPOBOJHUKH U JUDJIEKTPUKA"

51 DIEeKTPUYECKU TOK B METaLIax 1

52 DNEKTPUYECKUI TOK B JKUJKOCTAX M razax 1

53 DnekTpuyuecKkas 1enb 1

o4 Cuia Toka. AMriepmeTp 1

95 DJeKTpruUecKoe HanpsbkeHue. Bonbtmerp 1
JlabopaTtopHnas pabora "COopka u

56 UCIIBITAaHUE JIEKTPUUECKON LENu 1
IIOCTOSIHHOT'O TOKA"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSIKEHUSI. 1
3akoH Oma i1 ydacTka nenu
JlabopaTtopHas pabora "VMccnenoBanue

58 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO 1
yepe3 pe3ucTop, OT HANPsDKEHUS Ha
PE3UCTOPE U COMPOTUBIICHUS pe3rcTopa”

59 DJIEKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE 1
COIIPOTUBIICHUE

60 JlabopaTtopHas pabora "Onpenenenue 1
YZIE€IBHOI'0 CONPOTHUBIIEHUS TPOBOAHUKA"

61 Pemienue 3amau no teme "DneKTpuyeckoe 1
COIIPOTHUBJIEHUE. Y IEIBHOE CONIPOTUBIICHUE"

62 Pemenue 3a1au no reme "3akon Oma" 1




63

IlocnenoBarenpHOE U napajijiCJIbHOC
COCIUHCHUS ITPOBOAHUKOB

64

JlabopaTopHas pabora "IIpoBepka npaBuia
CJI0KEHUS HAINIPSKEHUN MTpU
I10CJIEA0BATENIBHOM COEIMHEHUH JIBYX
pe3uctopoB”

65

Pemenue 3amau o reme
"TlocnenoBaTrenbHOE U MapAJIIETbHOE
COEIMHEHUS IPOBOIHUKOB"

66

JlabopaTtopnas pabora "I[IpoBepka npasuia
JUTSL CHJTBI TOKA TIPH MapaIeIbHOM
COEMHEHHUH PE3UCTOPOB"

67

Pemrenne 3a/la4 Ha IPUMCHCHHC 3aKOHA OmMma
AJId pas3siindyHOoro COCAMHCHUA ITPOBOAHUKOB

68

OJ1C u BHyTpEHHEE COMPOTUBIICHNE
ACTOYHMKA TOKA. 3akoH OMa ISt MOIHOMI
LEenu

69

Pewenne 3anau no reme "I/1C, BHyTpeHHEe
COMPOTHUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa
JUTS TIOJTHOM 1enu”

70

Jlaboparophas pabdora "Onpenenenne 3/C
Y BHYTPCHHETO COMPOTUBIICHUS HCTOYHUKA
Toka"

71

[TpaBuna Kupxroda

72

JlaboparopHas padora "IIpoBepka npaBui
Kupxroga"




73

Ypok-uccnenosanue "M3ydyeHne BoIbT-
aMIIEpHBIX XaPaKTEPUCTUK HEITMHEHHBIX
AJIEMEHTOB"

74

PaGota snekrpruueckoro Toka. MomHocTh
AIEKTPUYECKOrO TOKA

75

Jlaboparophas pabdora "Onpenenenue
paboThI U MOIIHOCTH 3JIEKTPUIECKOro TOKa"

76

3akoH [[xoyns-Jlenna. [Torpeburenu
JJIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHne

7

Ypok-kordepenius "OObICHEHHE U
MIPUHIIHAIT JSHCTBUS JIOMANTHUX
AJIEKTPOHATPEBATEIHHBIX MPUOOPOB"

78

[TonroroBka K KOHTPOJIBHOHM paboTe 1o TeMe
"DneKkTpuueckue 3apsiabl. 3apsyKEHHbIE TeNa
U UX B3auMOJIeHUcTBUS. I10CTOSHHBII
AIEKTPUYECKUH TOK"

79

KonTponbhast padbora no teme
"JnexTpuueckue 3apsaabl. 3apsKEHHBIE Tela
U UX B3auMoOJIeHucTBUs. I10CTOSHHBII
AIEKTPUIECKUH TOK"

80

IlocTossHHBIE MAaTrHUTHI. MarHuTHOE MOJIE
3eMiId ¥ €ro 3HaYeHUE IS )KU3HU Ha 3eEMIIE

81

Ypok-uccnenosanue "M3yuenne
MarHUTHOTO IOJISl TOCTOSSHHBIX MAarHUTOB
Ipu ux O6’I)CI[I/IH€HI/II/I " pasaCIICHUN.

anyanmauml TOJIS ITOCTOSIHHBIX MAarHUTOB'

82

OmneiT Dpcrena. MarautHoe nosne
AIIEKTPUYECKOr0 TOKA




OngIT AMnepa. MarsuTHoe I10JI€ KaTyHIKHU C

83 TOKOM. [IpIMEHEHHE JIEKTPOMAarHUTOB B
TEXHHUKE

84 Cwta AMriepa u onpeseneHue eé
HAIPaBIICHUS

85 Pemenue 3apau no reme "Cunia Amrepa u
olpeseneHue e€ HanpasJeHus"
DNeKTPOABUTATEh TOCTOSHHOTO TOKA.

86 Hcrnonp3oBanue JIEKTpOIBUTATEICH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

87 JlabopaTtopHas pabora "M3ydyeHue necTpus
MarHUTHOTO TMOJISI HA TPOBOHUK C TOKOM"

88 VYpok-konpepenuus "[Ipakrnyeckoe
MIpUMEHEHUE dIeKTpoaABUrarenen"

89 JlaboparopHas padora "KoHcTpyupoBanue u
n3ydeHue paboThI dJIeKTpoABUTaTENs "

90 JlabGopaTtophnas padora "MU3zmepenne KI1]]
AJIEKTPOJIBUTaTENIbHOM YCTAaHOBKH"

o1 OmnbiTel @apazest. 3aKOH IEKTPOMATHUTHON
uHaykuu. Ipasuino Jlenna
VYpok-uccnenoBanue "VMccnenoBanue

92 M3MEHEHUH 3HaYCHHs U HaIlPaBJICHUS
WHIYKITMOHHOT'O TOKa"

Pentenue 3amay oo teme "3akoH

93 AJIEKTPOMArHUTHON HHAYKIMH. [IpaBuiio
Jlenma"

94 Onekrporeneparop. CriocoObl momydeHust

QJICKTPOOHEPIUHU




Ypok-koH(pepeHIus "IIEeKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKA YHEPTUH.

% [Tpobnems! sxonoruu. TorTuBHBIE .
3JIEMEHTBHI U AJIEKTpoMoOouIn"

96 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme 1
"DneKTpOMarHuTHhIE sIBJIEHUsA"

97 KonTtponbHas pabota "I7aeKTpOMarHUTHbIE 1
SIBJICHUS"

98 Pab6ora ¢ Tekcramu o teme "TernnoBbie 1
siBJCHUS"
Pabora ¢ Tekcramu 1o reme

99 "DnexTpuueckue 3apsaabl. 3apsKEHHBIE Tena 1
U UX B3auMogueiicTeue"

100 Pab6ora c rekcramu o Teme "[locTosHHBII 1
AIEKTPUIECKUH TOK"

101 Pabora ¢ Tekcramu 1o Teme "MarHuTHbIC 1
siBJIeHUs"

102 Pabora ¢ Tekcramu 1o reme 1
"DneKTpoMarHuTHas UHIyKIus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 22.5




9 KUIIACC

Ne n/m

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Mexanndeckoe ABWKeHUE. MaTepuaibHast
Touka. CriocoObI OMCaHus
MEXAHUYECKOT'0 IBHKEHHUS

Cucrema orcuera. OTHOCUTEIBHOCTD
MEXAaHHUYCCKOI'o IBUKCHU A

BeKTOpHBIe BCJIMYHHBI, OIICpalluu C
BCKTOpaMHu, IPOCKIMUH BEKTOPOB

Pagunyc-BexkTop MaTepuaibHOM TOYKH,
IepEMEIICHUE Ha INIOCKOCTH

PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE

Pemenue 3amay mo reme "PaBHOMEpHOE
IPSIMOJIMHEWHOE IBUKeHue"

HepasHomepHOe psMONIMHENHOE
nerkeHue. CpenHsas 1 MrHOBEHHAs
CKOPOCTb TeJa TP HEPABHOMEPHOM
JBUKECHUH

JlaboparopHas pabora "OmnpeneneHue
CpeIHEeH CKOPOCTH CKOJIbXKECHHUS OpycKa
WIH JIBVDKEHUS IApUKa 110 HAKIIOHHOW
mockocTu"

PaBHOYCKOpEHHOE NMPSAMOIMHENHOE
JBHKEHUE. Y CKOPEHHUE




10

CKOpOoCTh PaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOT O IBYOKEeHMS. ['paduk
CKOpPOCTH

11

Pemenue 3anau mo reme "CkopocTh
PaBHOYCKOPEHHOT'O MPSMOJIIMHEHHOTO
IBIKeHUS"

12

HepeMemeHI/Ie IIpHU paBHOYCKOPCHHOM
HpHMOHHHeﬁHOM JABMO>KCHUU

13

JlabopaTopHas pabora "OnpeneneHue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
JIBUKEHHH 110 HAKIIOHHOHW TUIOCKOCTH"

14

Pewrenue 3anay no reme "llepemenienue
MIPH PaBHOYCKOPEHHOM MPSMOIUHEHHOM
nBIOKeHnn"

15

JlabopaTopHas pabora "VccnenoBanue
3aBHCUMOCTH ITyTHU OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBIKEHUU 0e3
HavyaJbHOW CKOpOCTH"

16

I'padmueckas unTepnperanus ycKopeHus,
CKOPOCTH, TPOMJAEHHOIO ITyTH U
MEepEMELLECHUS ISl TPAMOIUHEUHOT O
JBAKEHUS

17

Pemenue 3amau mo reme "I'paduueckas
HMHTEPIpETAINs YCKOPEHHUs, CKOPOCTH,
MIPOWJIEHHOTO IYTH U TIEPEMEILIEHHUS JIIs
MPSAMOJIMHEHHOT O IBUKEHUA"

18

Yckopenue cBobogHOr0 naaeHus. OnbIThI
Tanunes




Pewrenue 3anay no reme "Y ckopeHue

19
CcBOOOAHOrO najaecHus"

20 JIBuxkeHue Tena, OpoIeHHOTr 0 MO YTIIOM K
TOPU30HTY

21 Pemenne 3amaud mo Teme "J[BrkeHue Tena,
OpOIIIEHHOT O MOJT YTJIOM K TOPH30HTY"
JlaboparopHas padora "MccnenoBanue

22 JIBUKEHUSI TeJa, OPOIIEHHOTO MO YTIIOM K
TOPU30HTY"
Pemenne 3agad mo teme "JIBrkeHHE oA

23 NENCTBUEM YCKOPEHHSI CBOOOTHOTO
nageHus"

24 JIBUKEHME 110 OKPYKHOCTHU

o5 JInHeliHas U yriaoBas CKOPOCTb, IEPUOI U
yacTrora

26 CKOpOCTh ¥ YCKOPEHHE TIPH IBUKEHUH 110
OKPY>KHOCTH

97 Pemenne 3agau mo teme "JIBrokeHue o
OKpY>KHOCTH"
VYpok-koHbepeHnius "Pacno3HaBaHue u

28 npUOIMKEHHOE ONMCAHHUE PA3TUIHBIX
BUJIOB MEXAHUYECKOIO IBMKEHUA"
[TonroroBka Kk KOHTPOJIBHON paboTE MO

29 TeMme "MexaHN4eCcKOe IBKEHUE U
cIocoObI ero onucanus"
KonTponbnas pabota no reme

30 "MexaHH4YEeCKOEe JBMIKEHUE U CIIOCOOBI €TI0

omnucagusa"”




31

ITepsbiit 3akoH HproToHa. BexkTop cuiib

Bropoii 3akoH HeroToHA.

32 PaBHognelicTByrOImas cuna

33 Tpernii 3axkoH HetoTona. Cynepnosunus
in

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenne 3agau mo treme "Cuia
ynpyroctu"
JlabopaTopHas pabora "VccnenoBanue

36 3aBUCHMOCTH CUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHH
negopmanuu Npy>KuHbl"

37 Cuna tpenus. Koo dunueHT Tpenus

38 JlabGopaTopHas pabora "OnpeneneHue
KO3 PUITUEHTA TPSHUS CKOBKCHUS "
JlabopaTopHas pabora "VccnenoBanue

39 3aBUCHMOCTH CHJIbI TPEHUS CKOJBKECHUS OT
CHJIbI HOPMAJIBHOTO AaBJieHUs "

40 JIBUKEeHHE TeJN M0 OKPYKHOCTHU MO
JeMCTBHEM HECKOJIBbKUX CHJI

41 3akoH bepHymiu u nogpEMHas cujia Kpblia
Ypok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNIbHBIC amapaTsl, Cy/1a Ha

42 MOJIBOAHBIX KPBUIBSIX, aHTHUKPBLUIO HA
CKOpPOCTHBIX aBTOMOOWISIX. J[BI>KeHUe
rmoe3/1a Ha MarHUTHOM ToAyIIke"

43 Cuia TSHKECTH M 3aKOH BCEMHPHOT'O

TATOTCHUA




I[BI/I)KCHI/IC TCJI BOKPYT T'paBUTALMOHHOI'O

44 uentpa. [lepBas kocMuyeckasi CKOpOCTb

45 HeBecoMocTs u meperpy3ku

46 PaBHOBecue MaTepuaibHOI TOUKH.
AGComOTHO TBEPOE TEIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

48 VYpok-uccnenosanue "OnpeaeneHue
LEHTPA TSAKECTU PA3IUYHBIX TET"
Nmnynsc Tena. i3MeHenne ummyibca.

49 NMnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aNMOJIeCTBHE

50 3aKOHBI U3MEHEHHSI U COXPAHECHHUS
UMITyJIbCa

51 PeaxtuBHOE nBUKEHNE
Pemrenue 3amau mo teme "3akoH

52 COXpaHEHHUs UMITyIIbca. PeakTuBHOE
nBroKeHune"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 Pabota cuibl TSKECTH, CHUIIBI YIPYTOCTH U
CHJIBI TPEHUS
Jlaboparophas pabora "Onpenenenue

55 paboThI CHIIBI TPEHUS TIPU PAaBHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTAIBHOM
nosepxHoctu"

56 CBsI3b 9HEprUH U pabOTHI

57 JlaboparopHas pabora "OmnpeneneHue

paloThI CHIIBI YIPYTOCTH NPHU MOABEME




rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABUIKHOI'O U

MOABMKHOTO OJIOKOB"

58

HOTGHHI/IaJ'IBHaH OQHEPTIUs

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPI U

60

3aKOH N3MEHEHHUS U COXPaHEHUs
MEXaHUYECKOM SHEPTrUun

61

Pemrenue 3amad mo teme "3aKOHEI
W3MEHEHUS U COXPaHEHUsI MEXaHUYECKOMN
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMme "B3aumonelicTBue Tel. 3aK0OHBI
coxpaHeHus"

63

Kontponbnas pabora mo reme
"B3auMoneicTBHUE TEI. 3aKOHBI
coxpaHeHus"

64

Komnebarenpuoe nermxenne. OCHOBHBIE
XapaKTEepPUCTUKU KOJIeOaHU: mepuos,
4acToTa, aMILJIUTY/1a

65

MareMaTuyeCcKuii ¥ NpyKUHHBIA
MasaTHHKH. JlabopaTropHas paboTa
"N ccnenoBanue 3aBUCUMOCTH TIEPUOIa

KonebaHui rpy3a Ha HUTH OT JUTMHBI HUTH"

0.5

66

JlaboparopHas padora "MccnenoBanue
3aBHCHMOCTH MepHo/a KoneOaHuit
NPY>KMHHOI'O MasiTHUKA OT Macchl rpy3a"

67

FapMOHI/ILIeCKI/Ie KoJIeOaHMs




JIaGopartopHas pabota "M3mepenue

68 YCKOpEHHsI CBOOOTHOTO TajeHus"

69 3aryxaromue Konebanus. BeiHyX1eHHBIE
kosnebanus. Pezonanc

70 [IpeBpanienue 3Heprun npu
KOJIeOATEIIbHOM JIBFKCHUU
VYpok-uccinenosanue "[IpoBepka

71 HE3aBHCHMOCTHU MepHOJa KoIeOaHuii
rpy3a, MOABEIIEHHOr0 K JIEHTE, OT MacChl
rpy3a"

7 MexaHu4ecKre BOJHBI: MPOJAOIbHBIE U
MONEPEYHbIE

73 CaoiicTBa MEXaHMYECKUX BOJH. JyinHA
BOJIHBI U CKOPOCTh €€ pacipoCTpaHeHuUs
Ypok-uccnenoanue "Habmronenue

74 uHTepdepeHuu 1 TudpaKuy BOJIH HA
MMOBEPXHOCTHU BOABI"
VYpoxk-koHpepenius "MexaHHUecKue

75 BOJIHBI B TBEpAOM Teie. CelicMuieckue
BOJIHBI"

76 3Byk. PacnipocTpanenue u orpakeHue
3BYyKa

77 Pemenue 3amay mo reme "3ByK"
Ypok-uccrnenopanue

78 "DKCcIepuMEHTaIbHOE OINPEACIICHHUE

TPaHUIl YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoseOaHmit"




FpOMKOCTL 3BYKa 1 BbBICOTA TOHA.

79 y
AKYCTUYECKUH PE30HAHC.

80 VYpok-uccinenopanue "Habmonenne u
00BSICHEHHE aKyCTHYECKOro pe3oHaHca"
WNHudpazByk u ynbrpazsyk. Konpepenuus

81 "Mcnonb30BaHuEe yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJIOTUsX"

82 DIIEKTpOMAarHuTHOE MOJIE U
3JIEKTPOMAarHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koHpepenuus "lkana
3JICKTPOMATrHUTHBIX BOJH. Mcronb30Banue

84 3JIEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM
cBsi3u. Pagmomnokanus. KocMuyeckas cBsizb

85 Pemenue 3amay Ha onpeseneHne 4acTOThI
Y JUTUHBI 3JIEKTPOMATrHUTHON BOJIHBI

86 DneKTpoOMarHuTHas NpUpoJia CBETA.
CxkopocThb cBeTa

87 BomnHoBeIe cBOMCTBaA CBETa:
uHTephepeHIus U TudpaKius

88 JlydeBast MOJieNb CBETA M T€OMETPHYECKast
onTuka. VICTOUHUKH cBETa

89 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS
cseta. [lonHoe oTpakeHue cBera.

90 Pemrenue 3ama4y Ha 3aKOH MPETOMIICHUS

CBCTaA.




91

ITocrossHHBIE MArHUTEL. MarduTHoe mose
3eMiIM U €ro 3HauYeHUe U1 JKU3HU Ha
3emiie

92

VYpok-uccrnenoranue "M3yuenue
MAarduTHOTO I10JI IIOCTOSHHBIX MAarHUTOB
IIPH UX O0BETUHECHUH U Pa3/ICIICHUN.
Bwusyanu3amus 1moss oCTOSHHBIX
MarHuToB"

93

OmneiT OpcTena. MarauTHoe none
AIEKTPUYECKOT O TOKA

94

OmnbiT AMniepa. MarHuTHOE 1MoJIe KaTyIIKu
¢ TokoM. [IpumMeHeHune 371eKTpOMarHuToB B
TEXHHUKE

95

OneiT AMnepa. MarHuTHoOe 1oJie KaTylUIKu
¢ TokoM. [IpumMeHeHne 31EKTpOMaruHuToB B
TEXHUKE

96

Cuna Amriiepa u onpezeneHue eé
HaIpaBJIeHUS

97

Pemenue 3amau no reme "Cuna Amnepa u
ornpeneneHue e€ HarnpapiaeHUs"

98

DEeKTPOABUTaTEIb IIOCTOSSHHOTO TOKA.
Hcnonb3oBaHue 31€KTPOABUraTeIeH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOpTe

99

JlabGopaTopHas pabora "M3ydyeHune
JEVCTBHSI MATHUTHOTO TIOJISI HAa MPOBOTHUK
¢ TOKOM"




Omneiter @apanes. 3akoH

100 3JIEKTPOMArHUTHOW MHAYKIHH. [TpaBuiio
Jlenna
Pemenne 3aga4 mo teMme "3akoH

101 3JIEKTPOMAarHuTHOW MHAYKIKHU. [TpaBuno
Jlenma"

102 Dnektporeneparop. CrocoObl MOTy4eHUs
AIEKTPOIHEPTUU
VYpok-koHbepeHIus "IIEKTPOCTAHIINHT Ha

103 BO300HOBJISIEMBIX UCTOYHUKA YHEPTUH.
IIpo6aems! skonoruu. TonauBHbIE
3JIEMEHTHI U JIEKTPOMOOHIH"

104 [Toctynatel bopa. Monens aroma bopa.
Hcnyckanue v TIOTJIONICHHE CBETa aTOMOM.

105 Omnpitel Pesepdopna u minanerapHas
MOJIeNTb aToMa

106 KBantsl. JInneiyateie criekTpsl
VYpok-npaktukym "Habmonenue

107 CIUIOIIHBIX U JINHEWYAThIX CIIEKTPOB
W3JIy4YEHUS U UCITyCKaHuA"

108 PannoaktuBHOCTE. Anb(ha-, OeTa- u
raMMa-m3IIydeHus

109 Crtpoenue aromHoro saapa. Hykinonnas
MO/JIeNTb aTOMHOTO sIIpa

110 PannoakrruBHbIe IpeBpamieHus. M3oromnst

111 [Tepuon nomypacmnana

112 Ypok-koHbepenmus "JlelictBue

PaaAOaKTHUBHBIX I/I3J1y‘-IeHI/II71 Ha )XHUBbIC




OpraHu3Mbl. 3alUTa OT PAIUOAKTUBHOIO
u3nydeHus"

SnepHble peakiuu. 3aKOHbI COXpaHEHUs

113 3apsAI0BOTO M MAaCCOBOTO YHCE

114 DHeprus CBsI3U aTOMHBIX siziep. CBs3b
MacChl U SHEPTUHU

115 Pemrenue 3anau o reme "SnepHsie
peakuuu. DHeprus cBszu"

116 Peakiuu cuHTe3a U IeneHus saep.
Hctounuku sHepruu ColHIla U 3BE3]
Ypok-koHbepenuus "SAnepHas

117 SHEpreTHKa. JKOJIOrnyeckue npooiaemMbl
SJIEpHOI SHEpreTuKu"

[TonroroBka K KOHTPOJIBHON pabOTE 1O

118 teme "Konebanus u BoHbL. CBETOBBIE U
KBaHTOBBIC sIBJICHUS "

KonTtponbhas padora o teme "Konebanus

119 1 BOJTHBL. CBETOBBIE M KBAHTOBBIC
sIBJICHUS"

120 Pemenne pacdeTHsIX 10 TEME
"MexaHudeckoe ABHKeHue"

121 Pemennie pacueTHBIX M KaueCTBEHHBIX
3amay 1o reMe "BzanmMmopeiicrsue ten"
Pemennie pacueTHBIX M Kaue€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPruu U UMIyJnsca"

123 JlaboparopHbie pabOTHI IO TEME

"MexaHndeckoe aBHKeHue"




JIaGopatopHbie pabOThI IO TEME

124 " e n
BsaumonelicTBue Ten

JlaboparopHble padoTsl 1o TeMe "IIpocTeie

125 patop p p
MEXaHU3MBI"

126 Pemenre pacueTHBIX M Ka4€CTBEHHBIX
3aja4 o reMe "Temnnosble nponecchbr”

127 Perrenue pacueTHBIX M Ka4eCTBEHHBIX
3ama4 1o TeMe "BraxHocTs"
Pemrenue pacueTHBIX U KaU€CTBEHHBIX

128 3aga4 mo Teme "KII/] TerumoBeIx
nBurarenein"
Pemrenue pacueTHBIX M KAUECTBEHHBIX

129 3a/1a4 110 TeMe "3aKOHBI ITOCTOSHHOIO
TOKa"

130 Pemennie pacueTHBIX M KaueCTBEHHBIX
3anay no reMe "KIIJ] anexrpoycrtaHoBOK"

131 JlaGopaTopHbIie paboThI 110 TeMe "3aKOHBI
IMOCTOSIHHOIr' O TOKa"

132 JlabopaTopHbIie paOOTHI IO TEME
"CBeroBBbI€ gBICHUA"

133 Pabora ¢ Texctamu o Teme "3aKOHBI
COXpaHEHUs B MeXaHuKe"

134 Pabora ¢ texcramu o teMe "Kosebanus u
BOJIHBI"

135 Pabora ¢ Texcramu o teme "CBeTOBBIE
SABIICHUS"

136 Pabora ¢ texcramu o teme "KBanrToBas u

sanepHas pusmuka"




OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIBI JJISA YUYUTEJA
KoMIuIekT 7eMOHCTPAIMOHHOTO JJa00paTOPHOI0 000PYI0BAHUS

1. bnok nutanus 24B perynupyemsblii

2. lunamomeTtp nemoHctpanronusii 10H (mapa)

3. Mamuna snekTpuyeckast ooparumast (IBUraTeab-TeHepaTop)

4. Hacoc BakyyMHBIU C 3JIEKTPOIIPUBOIOM

5. Cronuk noaseMHEI 200x200

6. Tapenka BakyyMHasi CO 3BOHKOM

7. JIeMOHCTpallMOHHBIN U3MEPUTENbHBINA TPUOOP YHUBEPCATbHBIN

8. I'mpockon

9. MamvHa BOTHOBasI

10. MasitHuk Makcgeia

11. Habop neMoHCTpaIimOHHBIA BOJTHOBBIX SIBJICHUI

12. HaGop nemoHcTpannoHHbli "/[nHaMuKka BpamaTeIbHOTO ABUKEHUS "
13. HaGop nemoHCcTpannoHHbIi "Mexanndeckue KojaeOaHusi U BOJHBI"
14. HaGop nemoHcTpanioHHbI "MexaHnudeckue siBjaeHus"

15. IlpuGop 11st AEMOHCTpAIMU 3aKOHA COXPAHEHUSI UMITYJIbCa

16. IIpuGop 1 AEMOHCTpAIIMN 3alIUCH MEXaHUICCKHX KOJIeOaHHA

17. Tpybxa HeroTOHa



18. LlentpobOesxHas mopora (mpudop "MepTBas nmetiisa" 1eMOHCTpaIlMOHHAs )
19. IIpubop mj1st IEMOHCTpALMA PABHOMEPHOTO JABUKEHUS

20. BeicokoBosbTHBIN UCTOUHHK 30kB

21. 'anbBaHOMETP JEMOHCTPALIUOHHBIN

22. JInHaMHWK HU3KOYACTOTHBIN Ha MOJCTABKE

23. Jlozumetp

24. 3BOHOK dJIEKTPUYECKUI TEMOHCTPALIMOHHBIN

25. KoMruiekT mpruOOpoB Ajisi M3yUYEHUs! TPUHITUIIOB pauonprueMa u
paguonepeaadn

26. Kommuiekt nmpoBogoB

27. KongencaTtop pa300opHBIii

28. Maraut 1yrooOpa3Hblii J€MOHCTPALMOHHBIH

29. Maraut nyroo0Opa3Hbliii 1a00paTOpHbBIi

30. Maraur rnojocoBOi 1€MOHCTPAIMOHHBIN (11apa)

31. Moaenb MONEKYJISIPHOTO CTPOEHUS] MarHuTa

32. Mogenb AJig IEMOHCTP. B 00beMe JIMHUNA MAarHUTHOTO TOJIS

33. HaGop no u3y4eHut0 MarHuTHOTO TOJISE 3€MIIH

34. HaGop 1eMOHCTpallMOHHBIN "3BYKOBBIE KOJICOAHUS U BOJTHBI"

35. HabGop nemMoHCTpanioHHbIN "MarHuTHOE 1Mojie KOJbIEBbIX TOKOB"
36. HaGop 1eMOHCTpallMOHHBIN "DIeKTpudYecKass EMKOCTh"

37. HaGop nmnst AeMOHCTpAIli MarHUTHBIX TOJICH

38. [Ipubop Jlenua



39. CTpenku MarHuTHBIE Ha IITaTUBAX

40. Tpancdopmatop yueOHbIN

41. DnekTpoMarHut paz0opHbI (TTOJIKOBOOOPA3HBIN)

42. Habop nemoncTpainmoHHsiii "['eoMmeTpudeckas ontuka" (pacimpeHHbIHN
KOMILJIEKT)

43. Habop nemoHcTparmoHHbIi "BonmHOBas onTuka"

44. Jluck HeroToHa

45. OcBetuTens s Habopa "BomHoBas ontuka"

46. HaGop audpaKIIMOHHBIX PEIIETOK JTJaOopaTOPHBIN

477. CieKTpOCKOIl ABYXTPYOHBIN

48. Habop cniekTpanbHBIX TPYOOK (6 MIT.) C MICTOUHUKOM MMUTAHUS
49. MynbTumeTp HudpoBoit

50. Karymka-MoTOK

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

» dusuka, 7 xnacc/ [epeimkun .M., UBanos A.U., AknronepHoe o0miecTBo «M3aaTenbeTBo
«IIpocsemenue»

» ®uswnka, 8 xnacce/ [epeimkun .M., iBanoB A.U., Akiimoneproe o0miectBo «31aTenbcTBO
«ITpocBemieHue»

» ®usuka, 9 xknace/ [eppiukun A.B., I'ytauk E.M., O01iecTBo ¢ orpannueHHON

O0TBETCTBEHHOCTBIO «JIPODAY»; AkmonepHoe odmecTBo «M3aarenberBo «IIpocBemennes



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Poccuiickas anexkrponHas mikoia https://resh.edu.ru/subject/28
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