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HHOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma no npeametry «®duszmka» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa30BaHUs COCTaBJICHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI Ha 0230BOM YPOBHE OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeacraBieHHbIx B DI'OC OO0, deaepaibHOM
aJanTUPOBAHHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 00IIET0 00pa3oBaHuUs
s ooywaromuxest ¢ HOJA (Bapuant 6.2 ®AOII O0O0O), a takxke ¢ y4€ToMm
denepanibHOM pabodeil mporpaMMbl BOCHUTAHHMS M KOHUEMIMM TPENoJaBaHus
y4aeOHOTro TpeaMeTa « DU3nKay.

Copepxanre TporpaMMbl 1O (DM3MKE HAIMpaBICHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYaIONIUXCS W OPraHU3alUI0 H3y4YCHUSs
GbU3MKKM Ha JACSITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe yYHTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUYEeHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no ¢u3HMKe yCTaHABIMBAET pacipeiesieHue yueOHoro Matepuania
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX, 3PUTENIBHBIX U TMCUXOPU3HOJOTHYECKUX OCOOCHHOCTEH
oOyyJarommxcs.

Kypc ¢uszukn — cucremooOpa3yroniuil 1 €CTeCTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKUEe 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3ydyaeMbIX XHUMHUEH, Ouojorueit, actpoHomued u Quznueckodl reorpaduei.
®uzuka — 3TO MNPEAMET, KOTOPbIM HE TOJBKO BHOCHUT OCHOBHOM BKJIQJl B
€CTECTBEHHOHAYUYHYI0 KapTUHY MHpa, HO W TPEAOCTABISET HauboJiee SICHbIE
oOpaslbl MPUMEHEHHS HAyYHOTO METOJa TO3HaHWsS, T € Croco0a MOJydeHUs
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakowner, pusmuka — 3T0 nmpeaMeT, KOTOPBIA HapsTy
C JIPYyTMMH €CTECTBEHHOHAYYHBIMH MpPEIMETaMU JOJDKEH JaTh OOyYaroIIMMCs
MpeAcTaBlIeHne 00 yBJIEKATEIbHOCTH HAYYHOTO WCCIEAOBAaHUS U PaJ0CTH
CaMOCTOSITETILHOTO OTKPBITHSI HOBOT'O 3HAHUSI.

Onna W3 TIaBHBIX 33j1ad (pU3MYecKoro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHusI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe Y OCHOBHOM MacChl OOY4YaroIIUMXCsl, KOTOpPbIE B JaJIbHEHIIEM
OyIyT 3aHSATHI B CaMbIX pa3sHOOOpa3HbIX cdepax aesTeabHOCTH. Ho He MmeHee
BOKHOM 3a7adeil SBISETCS BBISIBICHHE M TOJTOTOBKA TaJaHTIUBBIX MOJIOJBIX
JIOJIeN Ui MPOJOJDKEHHMS Oo0pa3oBaHUsl M JajbHEWIIed mpodeccCuoHaTbHON
JEATEIIbBHOCTH B 00JIACTH €CTECTBEHHOHAYUYHBIX UCCIICIOBAHUIN U CO3JJaHUU HOBBIX
TexHoorui. CoriacHo NPUHSITOMY B MEKIyHAPOIHOM COOOIIECTBE ONPEEICHUIO,
«EctecTBeHHOHAay4YHasi TPAaMOTHOCTb — 3TO CIOCOOHOCTH YEJIOBEKa 3aHWMATh
AKTUBHYIO TPAXKIAHCKYIO TIO3UIMIO IO OOIIECTBEHHO 3HAYMMBIM BOMPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, U €ro TOTOBHOCTh HHTEPECOBAThHCS
€CTECTBEHHOHAYYHBIMH HJICSIMHU.



Hay4Ho rpaMOTHBIN YeT0BEK CTPEMUTCS Y4aCTBOBATH B ApTYMEHTUPOBAHHOM
0OCY>KJIeHUH TPOOIIEM, OTHOCSIIMXCS K ECTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO
TpeOyeT OT HETO CIAeAYIONINX KOMIETEHTHOCTEH:

° HAay4YHO OOBSICHATH SABJICHMUAA,
° OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAayYHOI'0O UCCJICAOBaHMA,
° HHTCPIPCTUPOBATH JaAHHBIC K UCITIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA

TSl TIOJTYYEHUSI BBIBOJIOBY.

N3yuenue ¢u3mkyd cnocoOHO BHECTH peIIAONIUNA BKiIaa B (opMupoBaHHe
€CTECTBEHHOHAYYHON IpaMOTHOCTH 00YyYarOUXCsl.

KoppekiimonHo-pa3BuBaromuii NOTeHIHal yuyeOHoro npeamera «Dusznkay
oOecrieunBaer  mpeojosieHuss — oOywarommmucs ¢ HOJA  cinegyrommx
crenupUIecKuX TPYIHOCTEH:

. OTCYTCTBUE Y  TOJABISAIONIETO  OOJBIIMHCTBA  OOYYaIOLIUXCS
BO3MOXXHOCTH CAaMOCTOSITEIbHO U OBICTPO BBISBIISITH MNpPU3HAKU (HUIUYECKUX
O00BEKTOB, yCTaHABIUBATh PE3YyJbTAThl U OCOOCHHOCTH MPOTEKaHUSI (HPU3UYECKUX
MPOIIECCOB C MTOMOIIIBIO 3PCHHUS;

. 3aMEIJIEHHOCTh M (PParMEHTapHOCTb BOCIPHUATHSA, HEBO3MOKHOCTh
LEJI0CTHOTO BOCHIPUATHS Psiia 0ObEKTOB;

. HEC(HOPMUPOBAHHOCTD MM UCKAXKEHHOCTh PAJIa MPEACTABICHHI;

. HU3KHM YPOBEHb Pa3BUTHUSA MEIKOM MOTOPHUKH, 3pPUTEIBHO-MOTOPHOU
KOOpIMHALINH;

. y3KMH KpYro3op M HEJIOCTATOYHBIM MJii ONUCaHUS (PU3MUECKHUX
00BEKTOB, MPOLIECCOB U SBJICHUM CIIOBAapHBIN 3amac;

. 0eTHOCTh BOOOpaKeHHUSI.

IIpeoonenre yKka3aHHbIX TPYAHOCTEN JTOJKHO OCYIIECTBIIATHCS HA KAKIOM
YPOKE YUUTEJIEM B MIPOLIECCE TPAMOTHO OPraHU30BaHHOW KOPPEKIIMOHHON PadOTHI.

Hean wusydenuss ydeOHoro mnpeamera «Dusnka» Ha ypPOBHE OCHOBHOIO
o0111ero oOpa3oBaHUs:

. npuoOpeTeHNEe MHTEpeca U CTPEMIICHHS O0YYarolUXCsl K Hay4YHOMY
U3YUYEHUIO TPHUPOJABI, pA3BUTUE HX HMHTEIUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEACTABICHUH O HAyYHOM METOJE TIO3HAHUSA W
(dhopMHpPOBaHUE UCCIICIOBATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

. dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

. dbopmupoBaHUE MPEACTABICHUIN O PO (DU3UKH JIJIST PA3BUTHSL IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

. pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oymaymen

npoeCCHOHAIBHOM  JACATEIBHOCTH, CBS3aHHOW C (PU3HKOH, IOJArOTOBKA K
JagbHEeUIIIeMy OOyUYEeHHUIO B 3TOM HaMpaBJICHUHU.

JlocTrxkeHnrne JTUX IeJed Ha ypPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
obOecrieurBaeTCsl peIICHUEM CIICAYIOIINX 3a/1a4.

. NpuoOpeTeHNe 3HAaHUKW O JUCKPETHOM CTPOCHHMHM BEIECTBa, O
MEXaHUUYECKHUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;



. IpUOOpETEHNE YMEHUI ONUCHIBATH U OOBSICHATH (PU3NUECKUE SBICHUS
C UCITOJIb30BAHUEM ITOJTyYECHHBIX 3HAHUM;

. OCBOCHME METOJIOB pELICHUS MPOCTEHIINX pPACYETHBIX 3a1ad C
UCIIONB30BaHUEM  (U3MYECKUX  MOJeNiel, TBOPYECKHMX W IPAKTHKO-
OPHUEHTUPOBAHHBIX 337a4;

. pa3BUTHE YMEHUH HaONIOAaTh TPUPOJHBIC SIBJICHHUS W BBINOJIHATH
OMBITHI, Ja0OpaTOpHble pabOThl M JKCHEPUMEHTAIbHBIE HUCCIEIOBAHHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

. OCBOEHHE MpPHUEMOB paboThl ¢ HHPOpMaLMed  (U3NUECKOTO
COJEpKaHusl, BKJIOYas MHQOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3UKY;
aHaJIU3 U KPUTHUECKOE OLIEHUBAaHUE UH(POpMALHH;

. 3HAKOMCTBO €O c(epamu MpodecCHOHAIBHON  JESATENbHOCTH,
CBSI3AHHBIMM C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMHM Ha
JTOCTHXKEHUSIX (PU3NYECKON HAYKH.

Koppekmonnsie 3anayu:

. Pa3Butne 3pUTENBHOr0, 3PUTEIBLHO-OCSI3AaTEIBHOTO U CIYXOBOTO
BOCIIPUATHSL.

. Pa3zButHe npou3BOILHOTO BHUMAHUSI.

. Pa3Butue u KOppeKIUs HaMsATH.

. PazBuTHe 1 KOPPEKIUS MBICIIUTEIHHOU €SI TEILHOCTH.

. [Ipeononenue BepOamu3ma.

. Pa3BuTre MOHOJIOTHYECKON pEUH.

. OOoraiieHre akKTUBHOTO U ITACCUBHOIO cJioBaps, (OpMHUPOBAHUE
HOBBIX ITOHSITHH.

. DopMHUPOBAHNE HABBIKOB 3PUTEIILHOTO, 3pUTEIBLHO-0CI3aTEIBLHOTO U
CIIyXOBOTO aHAJIM3A.

. dopMHUpOBaHUE HABBIKOB OCA3aTEIbHO-3PUTEIIBHOTO 00CIEA0BaHUS U

BOCIPUSATHUS [IBETHBIX WM Y€PHO-0€TbIX (KOHTPACTHBIX) PEIbePHBIX N300paKeHUI
(wTrocTpanuii, CXeM, MakeToB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).
. dopMupoBaHUE  CHEIHUAIbHBIX  MPUEMOB  OOCIEIOBaHUSA U
U300pKEHUS U3y4YaeMbIX 00BEKTOB JOCTYIHBIMH CIIOCOOAMM.
. @opMHUpOBaHUE, YTOYHEHHE WIM KOPPEKUMS NPEACTABICHUA O
MpeIMETax U MPOLEeCcCcax OKPYKarollel JeHCTBUTEIIBHOCTH.
. Pa3Butre MenKoi MOTOPUKH U 3pUTEIIBHO-MOTOPHOM KOOPAUHALWH.
B coorBerctBu ¢ ®I'OC OOO ¢usuka sBasiercs 00s3aTEIBHBIM
IpeIMEeTOM Ha YPOBHE OCHOBHOTO o0miero oOpa3zoBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT m3yueHue (u3mkd Ha 0a30BOM ypoBHE B 00BEME 1O 2 4 B
negemro B 7, 8,9 u 10 kimaccax.



COIEPKAHUE YYEBHOI'O IIPEIMETA «®PU3UKA»

7 Kjaace
Pa3znen 1. ®u3uka u eé posib B IO3HAHUHU OKPYKAKIIET0 MUPa

dusnka — Hayka O npupoae. SBicHUS nmpupoabl. OU3MUecKUe SBICHUS:
MEXaHUYECKHe, TETUIOBBIC, DJICKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnueckre BeTWYWHBL M3Mepenue ¢usnueckux BenuunH. Dusndeckue

pUOOPHI.
[TorpenrHocTh M3MepeHU. MexTyHapoIHAs CHCTEMA CMHHII.

Kak ¢usuka w Jpyrue eCTECTBEHHBIE HAyKH HM3y4YalT IIPHPOAY.
EcrecTBeHHO- Hay4yHBIN METOJI MO3HAHMS: HAOJIOJACHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABIDKCHHE THIOTE3, OKCIEPUMEHT II0 TIPOBEPKE THUIIOTE3,
OOBSICHEHHE HaOJII0JIAEMOI0 SIBJICHHS.

Onucanue GpU3NIECKUX SBJICHUM ¢ TOMOIIBIO MOJICIICH.

Jemoncmpayuu
1. MexaHuueckue, TeIIOBbIE, dJIEKTPUUECKUE, MATHUTHBIEC, CBETOBbBIC
SIBJICHUA.

2. @®uzmyeckue MNpuOOPHl M TpolEeAypa MNPSAMBIX U3MEpPEHUN
aHAJIOTOBBIM U LIM(PPOBBIM TPUOOPOM.

Jlabopamopnwie pabomot u onvimol

Omnpenenenue 1EHBI JCICHUS MIKAIbl U3MEPUTEIBHOTO Mpudopa.

N3mepenne paccTosHUN.

N3mepenue 00bEMa )KUIKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepoB MajbIX Tell.

5. HM3mepenne TemmepaTrypsl IpU MOMOIIH KHIKOCTHOTO TEpMOMETpa
U JJaTYuKa TeMIEpaTyphl.

6. IlpoBeneHue mucciaeaoBaHus MO MPOBEPKE TUIOTE3BI: JATBHOCTD
noJiéTa IapuKa, MyrneHHOro rTOpU30HTAIILHO, TEM OO0JIbIIe, YeM OO0JIbIIIE BHICOTA
mycKa.

Pa3nen 2. [lepBoHayanbHble CBeIeHUS 0 CTPOEHHHU BelllecTBa

CrpoeHue BelIecTBa: aTOMbl U MOJEKYJbl, WX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIECTBRA.

JIBi>kenre dacTul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeiicTBue vactwuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, JKUJKOCTEHN U TBEPBIX
(kpuctamnuyeckux) Tea. B3auMocBs3b MEXy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu

1. HabGmroneHnue 6pOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysum.
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3. HaGmronenue siBeHU, OOBSICHSAIOMIMXCS MPUTSDKEHUEM WU
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomot u onvimaol

1. Ormenka auameTpa aToMa METOAOM PSIIOB (C UCTIOIB30BAHUEM

dororpadumii).

2. OmnbITHI 10 HAOTIOIEHUIO TEMIIOBOTO PACIIIUPEHUS Ta30B.

3. OmbIThI O OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO MPUTSHKCHHSL.

Paznen 3. /[Bu:keHHe ¥ B3aNMOAeHCTBHE TeJl

Mexanuueckoe qBrKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKECHUE.

CxopocCTb.

CpenHsisi CKOpOCTh IPYU HEPABHOMEPHOM ABUKEHUH. PacuéT myTu v BpeMeHu
JIBUKCHHSL.

SIBnenue uHepuuu. 3aKOH MHEpHUHU. B3aumojeicTBue Ten Kak MpUYuHA
U3MEHEHUSI CKOPOCTH [BIKEHHUsI Tel. Macca Kak Mepa WHEpPTHOCTH Tela.
[InmoTHOCTH BemecTBa. CBS3b IVIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHULIC
00BEMa BelecTna.

Cuita kak XapakTepUCTUKA B3auMoiecTBUs Tesl. Cuia ypyrocTH U 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOUIBI0 TUHAMOMETPA. SIBJIEHUE TATOTEHUS U CHUJIA
TsoxecTu. Cuia Tsbxkectu Ha Apyrux 1uianerax (MC). Bec tena. HeBecoMocCTb.
Cnoxenne cui, mo ogHoM npsiMo. PaBHonenctByromas cwi. Cuila TpeHUs.
TpeHue CKOJIbKEeHUs U TpeHUE NOKos. TpeHue B IpUpojie U TEXHUKE.

JHemoncmpayuu
Habnronenne MeXaHM4eCKOTO IBUKEHHUS Tea.

N3MmepeHue CKOpoCTH MPSIMOIUHEUHOTO JIBUKECHHUSI.
HaOnronenue siBjeHUs HHEPIUH.

Habnronenue u3sMeHeHus: CKOPOCTH TTPU B3aUMOJICUCTBUU TEJl.
CpaBHeHHEe Macc 10 B3aUMO/JICUCTBUIO TEL.

CrnoxeHue cuil, HanpaBJIEHHBIX MO OJHOMN MPSIMOM.

JIaﬁopamopubte pabomul u onvimol

1. Onmnpenenenue CKOPOCTH PABHOMEPHOTO JABWXKEHMS (IIapuKka B
KUJTKOCTH, MOJICTTU AJIEKTPUUECKOTO aBTOMOOWIIS U T. 1I.).

2. OmnpeneneHne CcpeaHEH CKOPOCTH CKOJNBKEHUS Opycka Wi

apuKa 0 HAKJIOHHOM TJIOCKOCTH.

3. Ormpenenenre IIOTHOCTH TBEPIOTO Tea.

4. OmnpIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  PACTSHKCHUS

(medopManun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIb’)KEHHSI OT Beca Tejla U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, ’KUIKOCTEH U ra3oB

HaBnenne. CriocoObl YMEHBIIIEHUSI U YBEJIMYCHUS OaBjieHus. JlaBieHue
rasa. 3aBUCUMOCTH JIaBJICHUS raza oT 00bEMa, Temmepatypsl. [lepenada qaBnenus
TBEPJIBIMU TEJIAMHU, KUJKOCTSIMU U razamu. 3akoH [lackans. ITneBmaTuueckue
MaIuHbl. 3aBUCUMOCTh JAaBJICHUS KUAKOCTH OT TIyOWHBI. ['MapocTtatnyeckuii
napaaokc. Coolrraromnuecs: cocyasl. [ mapaBmnyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe aasienue. [[pudyuHbI CylecTBOBaHUS

OOk WNE



BO3yIIHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHoro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[TpuGops! nms u3MEpeHust aTMOCPEPHOTO TaBICHUSI.
JIericTBHUE KUJIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJ0. BrITaskuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Jemoncmpayuu
3aBUCUMOCTb JJABJICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaya naBneHUs KUIKOCTHIO U FA30M.
Coobmiaroiuecs Cocy/ibl.
['mppaBnuyeckuid Ipecc.
[TposiBieHne nercTBUS aTMOC(HEPHOTO TABIICHUS.
3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHON
YacTU TeJa U IIOTHOCTH KUIKOCTH.
/. PaBEHCTBO BBITAJIKUBAIOILEH CHIIBI BECY BBITECHEHHOM YKHJIKOCTH.
8. VYcnoBue miaBaHUs TeN: TUIABAHWE WIM TOTPY>KEHHE TEI B
3aBUCUMOCTH OT COOTHOILIEHUS INIOTHOCTEN TeNa U JKUIKOCTH.
Jlabopamopnwie pabomot u onvimeol

ouhkwhE

1. UccnenmoBanue 3aBUCUMOCTM Beca Tela B BOJE OT 00bEMa
MOTPY>KEHHOW B XXUAKOCTh 4acTu Tena. OnpeneseHne BhITATKUBAIOUICH CHUJIBI,
JNEUCTBYIOLIEN Ha TEJIO, MIOTrPYKEHHOE B )KUIKOCTb.

2. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONIEH CHIIBI, AEUCTBYIOIICH Ha
TEJIO B KUAKOCTH, OT MACChI TENA.

3. OmnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B AKUIKOCTh YACTU
T€Ja U OT INIOTHOCTHU KUJIKOCTH.

4. KoHcTpyupoBaHHE apeoMeTpa WM KOHCTPYUPOBAHHE JIOJKH U
OIIPENICJIEHUE €€ TPY30IO0IbEMHOCTH.

Pa3nen 5. PaboTa u MOIIIHOCTb. JHEpPrus

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbluara. IlpuMeHeHue mpaBuia paBHOBECHA pblyara K OJIOKY.
«30notoe mpaBwio» Mexanuku. KIIJ mnpocteix wmexanuszmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprud. KuHeTumueckas M TOTEHLMAJIBbHAs SHEPIHSL.
[IpeBpaiienrie OAHOTO BHAA MEXAHUYECKOM »HHEPruuM B JAPYyrol. 3aKoH
COXPAHEHUS PHEPIUU B MEXAHUKE.

Jemoncmpayuu

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimeol

1. Omnpenenenue paOOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM ABMXKEHUU
T€Ja MO0 TOPU30HTAIBHOW MOBEPXHOCTH.

2. WccnenoBanue ycnoBUi paBHOBECHS pblyara.

3. Hsmepenune KIIJ] HakTOHHOM TIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHHS] MEXaHUYECKOM SHEPTUU.
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Pa3nen 6. TensioBble siBJIeHUS

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, MXUAKOTO W Ta3000pa3HOTO COCTOSHHUW BEIIECTBA.
Kpuctamnnueckue u amopdusie tena. OObsCHEHHE CBOMCTB I'a30B, KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE IOJIOXKEHUH MOJEKYJISIPHO-KMHETHUECKOW TEOPHUH.
CMaurBaHMe U KalWUIIPHBIC sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.
Temneparypa. CBA3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOIO IBMXKEHUS YACTHII.

Buytpennsiss sHeprusa. CnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPIUu:
TEIUIoNepeadya U COBEpIIeHHEe padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIHUS, U3ITyYCHHE.

KonnuecTBo TemnoTsl. YaenpHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca.

[InaBneHue U OTBEpAECBAHUE KPUCTAIUINUECKHUX BEIIECTB. Y I€JIbHAs TEILIOTA
mwiasnenus. [lapooOpasoBanune u konaeHcauusa. Mcmapenune (MC). Kunenwe.
VYaenbHas TemioTa nmapooOpa3oBaHMs. 3aBHCHMOCTb TEMIIEPATypbl KUIIEHHS OT
aTMoc(epHOro naBieHus. BiaxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOPAHUS.

[IprHIMTIBL paboThI TEIUIOBBIX JIBUTATEIIEH. KIIA TEILIOBOIO

nBuratess. TenaoBble ABUTATENN U 3aIUTa OKPYKAOIIEH CPEJIbI.

3aKOH COXpaHEHHUS U MPEBPALLEHUS SHEPTUHU B TEIUIOBBIX MPOLECCaX.

JHemoncmpayuu

HaGmronenrie 6poyHOBCKOTO JIBHIKECHHSI.

Ha6monenue auddysuu.

HabGmroienne sBieHui CMauynBaHUs M KalTWJUISIPHBIX SBJICHUH.

HabmroieHue TennoBoro paciupeHus Ted.

W3MeHeHune naBlieHUs Tra3a Tpd  HU3MEHEHUH 00bEMa U HarpeBaHuU
WIN OXJIAKICHUH.

[IpaBuna n3mepeHust TEMIEPATYPHI.

Bu bl Teruionepenayun.

OxJ1aXKIeHUE MPU COBEPUICHUHU PAOOTHI.

HarpeBanue npu coBepuieHuu padOoThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaOmronenne kuneHus.

. HabGmtonenue noctositHCTBa TeMIEpaTyphbl PY TIIABJICHUHU.
. Monenu TeroBbIX JBUTATEIIEH.

Jlabopamopnsie pabomot u onvimeol

1. OnbIThl O OOHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUSL.
2. OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIK caxapa.
3. OmnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACILIMPEHUS ra30B, KUIKOCTEH U

TBEPJBIX TEI.



ONoOThkwWdE

4. OnpeneneHue naBjieHUs BO3ayxa B OaJJIOHE IINPHIIA.
OMmBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs UM OXJIAXKICHUS.

1. [IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
XKUIKOCTH B TEPMOMETPUUECKON TPYOKeE OT TEMIIEPATYPHI.

2. Habmiogenne uw3MeHeHUs BHYTPEHHEHW OSHEpPruud Tela B

pe3yJabTare Terionepeaaun U paboThl BHEITHUX CHIIL.

3. HccnenoBaHue sBJIEHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJHOMN U
ropsiyeu

BOJIBI.

4. OnpeneneHne KOJIMYECTBA TEIIOTHI, IOJYYEHHOIO BOJIOM IIPU

TEIIO00OMEHE C
HArpeThIM METaUTMYCCKUM ITAIHH]IPOM.

S. Ornpenenenue yIeapHON TEIUIOEMKOCTH BEILIECTBA.
6. HccnenoBanue npouecca UCIIapeHHUs.
7. Ornpenenenne OTHOCUTENBHON BIAKHOCTH BO3AyXa.

Onpenenenune yIeIbHOM TEMIOTHI IUIABICHUS JIbJA. 3aps/Ia.

DJIEKTPUYECKUM TOK. YCJIOBHS CYLIECTBOBAHUS DJICKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MarHUTHOE). DIEKTPUUECKUN TOK B HKUAKOCTSIX U razax.

Onektpuueckas uenb. Cuia Toka.  DIEKTPUYECKOE  HANpsKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTUBIECHUE BeHIeCTBA. 3akoH OMa
JUIs ydacTka nenu. IlocnenosarenbHoe U napauiesibHOE COEAUHEHUE IPOBOJHUKOB.

PaGota u MOIIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DnexkTpudecKre ey U MOTPEeOUTENH ISKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHbIE ~ MarHuThl. B3anMonelCTBHE TTOCTOSHHBIX MArHUTOB.
MaruutHoe nosie. MarHuTHOE TOJ€ 3€MJIM M €ro 3HAa4YCeHWE ISl JKU3HU Ha
3emne. OnbIT Dpcrena. MarHUTHOE TMOJIE AJIEKTPUYECKOro ToKa. [IpumeHeHwne
AJEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MAarHUTHOrO IMOJiI Ha MPOBOJHUK C
TOKOM. DIIEKTPOABUTATENb MMOCTOSIHHOTO TOKa. Hcnons3oBanue
DIIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcrnopTe. OIbITHI

@apanes. fIBreHue JJIEKTPOMAarHUTHOM WHAyKUuu. [lpaBuio
Jlenua.
Onextporenepatop. CriocoObl MOTyYSHHS dIEKTPUUECKON YHEPTUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
JHemoncmpayuu
DrnekTpu3anus Tell.
JIBa pona aNneKTpUIECKUX 3aps0B U B3aUMOJICCTBUE 3aPSIAKEHHBIX TEIL
Y CTpONUCTBO U AEMCTBUE AIEKTPOCKOIIA.
DNeKTpoCTaTuuecKass WHJIYKIIHUS.
3aKOH COXpaHEHHUs AJIEKTPUUECKUX 3apSIOB.
[IpOBOTHUKH U TUAJEKTPUKHU.
MoaenupoBaHue CUITOBBIX JIUHUH 3JIEKTPUUECKOTO OIS,
M cTouHMKH ITOCTOSSHHOTO TOKA.
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24,

25.

JlencTBUs BIIEKTPUUECKOTO TOKA.

DNEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIH pazpsa.

N3Mepenue Cuitbl TOKa aMIIEpMETPOM.

N3MepeHune 3JIeKTpUIEeCKOro HAMPSIKEHNS BOJIBTMETPOM.

Peocrar u marasuH cOnpOTHBIICHUN.

B3aumopelicTBe MOCTOSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MarHuTa.

MoaenupoBaHrue MarHUTHBIX MTOJIEH TOCTOSIHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTtHoe noJjie Toka. DJIEeKTPOMarHur.

JleiicTBHE MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DNEKTPOABUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS SJIEKTPOMAarHUTHON UHAYKIHUU.

OmnbrTer Papanest.

3aBUCUMOCTD HaIpABJICHUS WHJIYKIIMOHHOTO TOKa OT  YCJIOBHUH
€ro BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Pa3nen 7. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUSA
OnexkTpuzanus Tea. JIBa poaa aleKTpUYECKUX 3apsaoB. BzanmoneiicTBue
3apsokeHHbIX  Ten. 3akoH Kynona (3aBUCHUMOCTh CHIJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH ).
Onektpuueckoe nojie. HanpsxEHHOCTh 3nekTpudeckoro nois. [Ipunmun
CYTEPIIO3UIINH YTEKTPUIECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3aps0B. DJIEMEHTAPHBIN 3JIEKTPUYECKUAN 3apsi.
Crpoenne aroma. [IpoOBOAHMKM M IOUANEKTPUKU. 3AKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHUS JJIECKTPUYECKOTO TOKAa.
HNcTouHrKu TOCTOSIHHOTO ToKa. JIeMCTBUSA AIEKTPUUYECKOTO TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUM TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass wnenb. Cumia  ToOKa.  OJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJIHUKA. Y IEJIbHOE CONMPOTUBJIEHHUE BemlecTBa. 3akoH Oma
nns ydactka uenu. [locnepmoBarenbHOE W NMApajlIeIbHOE  COCIWHEHUE
IIPOBOJIHUKOB.

PaGota um ™MomHOCTH 3yeKTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUE NN U MOTPEOUTEINN dIIEKTPUIECKOM dSHEeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

IloctossnHble MarHuThl. B3aummoaencTBHUE ITOCTOSHHBIX MArHHUTOB.
MarautHoe noste. MarouTHoe mnoJjie 3eMJId U €ro 3HaueHUe Il

*un3HU Ha 3emsie. OnbIT OpcTena. MarHUTHOE TOJIE DJIEKTPUYECKOTO TOKA.

[IpyuMeHeHne 3NEKTPOMATHUTOB B TEXHUKE. [[€MCTBME MAarHUTHOIO MOJS HA

MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Mcnosib3oBaHue
AJIEKTPOIBUTATEICN B TEXHUUECKUX YCTPOMCTBAX M HA TpaHcropTe. ONbITHI



Qapajnes. SBneHue BIEKTPOMArHUTHOW MHAYKIMU. [ TpaBuio Jlenua.

OnektporenepaTop. CriocoObl NOMyUYEHHS SJIEKTPUUECKON SHEPTUU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpayuu
1.OnexTpuzanus Ten.
2.J1Ba pojia 3JIEKTPUUYECKHUX 3aPSI0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEIL.
3.YCTpOKCTBO U AEUCTBHE IIEKTPOCKONA.
4.2nekTpocTaTUuecKass WHIYKIIHS.
5.3aK0H COXpaHEHHUs DIEKTPUUECKHUX 3apsI/IOB.
6.IIpoBOTHUKY U TUIIEKTPUKHU.
7.MopenupoBaHUE CUJIOBBIX IMHUN 3JIEKTPUYECKOTO MOJISI.
8.MlcTOUHMKY MOCTOSITHHOTO TOKA.
9.JleficTBUA SIIEKTPUUECKOTO TOKA.

10D2mekTpruUecKrii TOK B )KUIAKOCTH.
11.I"a30Bb11 pa3ps.
12.13mepeHne Cuitbl TOKa aMIIEPMETPOM.
13.M3mepeHne aneKTpUIECKOT0 HAMIPSKEHNS BOJIBTMETPOM.
14.Peocrar n Mmarasus COIPOTHUBIICHH.
15.B3anmMoniericTBUE MOCTOSTHHBIX MAarHUTOB.
16.MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS TOJKOCOB MATHUTA.
17.MonenupoBaHue MarHUTHBIX MTOJIEN MOCTOSHHBIX MArHUTOB.

18.0mbIT Dpcrena.
19.MaruutHo€ 1oJsie ToKa. DIEKTPOMArHuT.
20.JleiicTBME MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
21.OnexTpoaBUTraTENb MOCTOSIHHOTO TOKA.
22.MccnenoBaHue sIBJICHUS JIEKTPOMAarHUTHOM MHTYKIIUH.
23.0mnbiTEl @apanes.
24.3aBACHMOCTb HaIIPABJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €70
BO3HUKHOBEHUSI.
25.91eKTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomot u onvimul

1. Oneitel 1O  HAOMIONCHUIO  DJCKTPU3AIMM  TEN  HMHIYKIUEH

U IIPU CONPUKOCHOBEHUH.
2. HWccnenoBanwe  JEWCTBUS  DJEKTPUYECKOTO IO HA
MPOBOJIHUKHU U TUAJICKTPUKHU.
3. COopka u npoBepka padOThI AJAESKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.
4. H3MmepeHue u peryanupoBaHUE CUIIbI TOKA.
5. H3mepenue u peryJupoBaHUE HAMPSIKEHUS.
6. HcciaemoBaHwe 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO dYepe3
pe3ucTop, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha
pesucrope.

7. OmnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTbH 3JIEKTPUUYECKOTO
COMPOTHUBJIEHUS IPOBOJHUKA OT €r0 JJIMHBI, IIOIIAIX TONEPEUYHOTO CEUEHUS U
MaTepuaa.



8. IlpoBepka mpaBuia CIOXKEHUS  HaNpsHKEHUH MPU
NOCJIEAOBATEIBLHOM COEIMHEHHUH JIBYX pe3ucTopoB. IIpoBepka
npaBwia s CWIbl TOKA TpH  NapaUIeIIbHOM
COEIMHEHUH PE3UCTOPOB.

9. Ompenenenne pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

10. Omnpenenenre MOLUTHOCTH IEKTPUUECKOTO TOKA, BBIACIIEMO Ha

pes3ucTope.

11. HccnepoBaHue 3aBUCMMOCTM CHJIBI TOKa, HIYILIETO Yepes3
JAMIIOUKY, OT HaIlpsDKEHUS Ha HEll.

12. Omnpenenenne KI1J[ HarpeBaTens.

13. HccnenoBaHue MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MAarHUTOB.

14. W3ydyeHne MarHMTHOTO MOJISI MOCTOSHHBIX MAarHWTOB IPH UX

O0BEIMHEHUH U Pa3/ICICHUN.
15. HUccnenoBanue NeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
16. OmnbITI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJCHCTBHUS
KAaTyHIIKA C TOKOM U MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUS TOKA B KATyLIKE.

17. W3yueHue AeCTBUS MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

18. KonctpymnpoBanue u usyueHue paboThl JCKTPOABUTATEIIS.

19. Hszmepenue KI1]] anekTpoaBuraTeibHON yCTaHOBKH.

20. OmpITBI  TO  WCCIEAOBAHUIO  SBICHHUS  DJICKTPOMArHUTHOMN
WHAYKLWH: UCCIEA0BAaHNE U3MEHEHN 3HAYCHUSI M HAIIPABIICHUS

WHIYKIMOHHOTO TOKA.

9 kiacce
Pa3nen 8. MexaHnuecKue sABJICHUS

Mexannueckoe nBwxkeHue. MarepuanbHas Touka. Cucrema ortcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO MABWXKEHUA. PaBHOMEpHOE MPSAMOJMHEUHOE
nBrkeHue. HepaBHomepHoe npsMonuHenHoe aBvkeHue. CpenHsss 1 MIHOBEHHAas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

Yckopenune. PaBHoyckopeHHOE TpsiMOJIMHElHOe aBuxkeHue. CBOOOAHOE TajicHUE.
OmnbiTel ["anumnes.

PaBHOMEpHOE [BMXKEHHME 1O OKpy>KHOCTH. Ilepuoxg u wyactora oOpauieHwus.
JIuneiHas u yriioBas CKOpoCTH. LIeHTpoCcTpeMUTENBEHOE YCKOPEHUE.

[lepBoiii 3axkoH HproTona. Bropoin 3axkon Herotona. Tperuii 3axkoH HproToHa.
[IpyHIMT CyneprIO3ULIMU CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHMS: Cujia TPEHUSI CKOJIbKEHHS, CHUIIa
TPEHUs [TOKOs1, APYTHE BUJIBI TPEHHUS.

Cuna TsDKECTH WM 3aKOH BCEMHPHOTO TSTOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nageHus. JIpmxenue muaHer Bokpyr Connna . IlepBasg kocmMuyeckas CKOPOCTb.
HeBecomocTs u meperpysku.

PaBHOBecue MaTepralibHOM TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPAOIO TeNa C 3aKPEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. LleHTp Tsxectu.

Nmnynec Tena. M3menenne umiynesca. IMImynbce cusbl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE IBUKEHUE .
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Mexannyeckass pabora M MOIIHOCTh. PaboTa cuil TsKeCTH, YHPYrocTH,
Tperust. CBa3b sHepruu u pabotel. [loTeHnanbHast SHEPrHs Tena, MOAHATOro Hajl
ITOBEPXHOCTHIO 3eMJM. [loTeHIManbHas sHEeprus cxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU

DHEPI'UH.
Hemoncmpayuu
1. HaOmogeHue MeXaHUUYECKOTO JBWXKEHHSI Tejla OTHOCUTEIILHO
pasHbIX TEJ OTCUETA.
2. CpaBHeHHME TyTe M TpPAEKTOPUIl JBWKEHHS OJHOTO M TOTO
xKe TE€JNa OTHOCUTEIBHO PA3HBIX TEJ OTCYETA.

W3mepenne CKOpoCTH M YCKOPEHHUS MPSMOTHHEHHOTO JBUKCHHISL.

HccnenoBanre Npu3HAKOB PaBHOYCKOPEHHOTO JBUKCHHSL.

Hab6mronenue nBrkeHUs Teja 1Mo OKPY>KHOCTH.

Habnronenne MexaHWYeCKuX SIBICHHH, MPOUCXOMAIINX B CHCTEME OTCUéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMIKEHUH OTHOCHUTEIHHO
KaOuHeTa (U3MKH.

3aBUCHUMOCTh YCKOPEHUS TeJIa OT MacChl TeJa U JICHCTBYIONIEH Ha HETO CUJIBI.
Habnronenue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUM TE.

W3meHenue Beca Tesa npu yCKOPEHHOM JIBUYKEHUH.

. [Iepenada umirynbca pyu B3auMOIEHCTBUU TEJ.

. [IpeoOpa3oBanHus 3HEPTUU PU B3aUMOJICHCTBUH TeJl.

. CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

. CoxpaHeHue UMITyJibca MpU a0COIOTHO YIIPYTOM B3aUMOACHCTBUM.
. Habmtonenue peakTMBHOTO ABUYKEHHS.

. CoxpaHeHre MEXaHNYEeCKON SHEPTUH TPU CBOOOTHOM IaJICHUHU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTrUU TPU JBWIKCHHH Tela IO
JEWCTBUEM IIPYKHUHBI.
Jlabopamopnwie padbomot u onvimul
1. KoHcrpyupoBanue TpakTa Ui pa3roHa H  JajbHEHIIero
PAaBHOMEPHOTO JBM>KEHUS IIAPUKA W TEIEKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKONBKECHHS OpyCKa W JBYIKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. Ormpenenenue YCKOpEeHHS Tella TPH PaBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOM TMJIOCKOCTH.
4. VccrnenoBaHue 3aBUCUMOCTH IIyTHU OT BPEMEHH IMIpH
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. IIpoBepka rumoTesbl: €clid MPU PaBHOYCKOPEHHOM JBHUXEHHH Oe3
Ha4aJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK PsIi HEYETHBIX YUCEIL, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHN OJIMHAKOBBI.

6. MHccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI
HOPMAJIBHOTO JTABJICHHUS.

7. Omnpenenenune kodhPuieHTa TPEHUS CKOTBKCHHS.

8. OmnpeneneHune KECTKOCTH MPYKUHBL.

9. Onpenenenne padOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU
Teja MO0 TOPU30HTAIBHOM MOBEPXHOCTH.
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10. Omnpenenenne pabOTHI CHIIbI YIPYTOCTH IpU NOABEME IPy3a €
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. W3yueHue 3aK0HA COXpPaHEHUS YHEPTHUU.

Pa3nen 9. Mexanuueckue Koj1e0aHUs U BOJHBI

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA: TIEPUO]L,
4acToTa, aMIUINTy1a. MareMaTuyecKui U NpyKUHHBIM MasTHUKU. [IpeBpaiienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.
3aryxaromue Kojaedanus. BeiHyx1eHHbIe Kos1eOanus. Pe3oHaHc.

Mexannyeckue BoJHBL. CBOHCTBa MeXaHWYeCKUX BOJH. [IpononbHble U
[OMEpEYHble BOJHBIL. J[IMHA BOJHBI U CKOPOCTh €€ PpaclHpOoCTPAHEHUS.
MexaHnnyeckue BOJHBI B TBEPAOM Telle, CEUCMUYECKUE BOJIHBI .

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu

Habnronenue kosebaHuil T N0 IEUCTBUEM CHIIbI TSXKECTU M CHIIBI YIIPYTOCTH.
HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BbIHYXKI€HHBIX KOJIEOAHUI U pe30HaHca.

PacnpocTpaneHne npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE3OHAHC.

Jlabopamopnsie pabomot u onvimul

Omnpenenenre 4acTOThl U eproa KojaeOaHni MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U IEpUO/ia KoJIeOaHUH Py KMHHOTO MAasgTHUKA.

3. MHccrnenoBanue 3aBUCMMOCTH NIEPHUOA KOJIEOaHUH OBEIIEHHOTO K
HUTH T'py3a OT JJIMHBI HUTH.

4, MHccnemoBaHue 3aBUCHMOCTH IEpHOJia KojaeOaHUN TPYKUHHOTO
MasTHUKa OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCMMOCTH Nepuoa KojieOaHui rpy3a, MOJABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a.

6. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH MEPHOaa KOJICOaHMIA
NPY>KUHHOTO MasATHUKA OT MACCHI TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yCKOpeHHsi CBOOOTHOTO MaICHHS.
Paznen 10. DiekTpomMarHuTHOe mMoJie W JIJIEKTPOMATHHUTHBIE BOJIHBI
DNEeKTPOMArHUTHOE TMOJie. DJIEKTPOMAarHUTHbie BOJIHBL. (CBOMCTBa
JIEKTPOMAarHUTHBIX BOJH. lllkasia 37I€KTpOMarHUTHBIX BOJIH. lcmonb3oBaHME
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
DnexTpomMarHuTHas npuposa ceera. CkopocTs cBeTa. BoaHOBBIE CBOMICTBA
CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BoiHoBBIE CBOMCTBa CBeTA.

Jlabopamopnsie pabomot u onvimeol

1. V3y4enne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUIEHOTO
Tenedona.



IHoBTOpUTENBbHO-00001IIA0IHIT  MOAY.JIb
[ToBTOpHUTENBEHO-00001IAIOIIN T MOJyJIb peHa3HauYeH TUTSL
CUCTEMATHU3allud U O00O0OIIeHHs NPEIMETHOrO COJEp)KaHUs M OmbITa
JEeSTEIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHUH BCETO Kypca PU3UKHU, a TAKXKE JUIs
noAroroBku K OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMeHy MO0 (uU3MKe i
00yJaroIuXxcsi, BERIOPABIIMX ATOT YU€OHBIN MpEMET.
IIpu n3y4eHnH TaHHOTO MOAYJIS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS JOCTUKEHHUE MPEAMETHBIX
¥ METaNpeAMETHBIX IUTAHUPYEMBIX PE3YJIbTaTOB 00yUYeHHUs, (POpMHUpYyETCs
€CTECTBEHHO- HaAy4YHasi TPaMOTHOCTh: OCBOCHHE Hay4YHBIX METOJIOB
WCCJIETOBAHMUS SIBJICHUN IPUPOJIBI U TEXHUKH, OBJIA/ICHUE YMEHUAMU OOBSICHATH
(duznyeckue sIBICHUS, TPUMEHSISI OJyYCHHbIC 3HAHUS, PEIIaTh 33a]Ja4H, B TOM
YHCJIe KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO OEATENBHOCTHBIN XAPAKTEP TAHHOTO pa3eia peaan3yercs 3a
CYET TOTO, 4TO OOYHAIOIINECS BBIMOJIHAIOT 3a/1aHHSI, B KOTOPBIX UM
peaIaraeTcs:
Ha OCHOBE IMOJY4YEHHbIX 3HAHUM Paclio3HaBaTh U HAYYHO OOBACHATH
(¢uznyeckue sIBJICHUS B OKPY KAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;
UCIOJIb30BaTh HAYYHbIE METO/IbI CCIIEIOBAHUS (PU3NUECKUX ABJICHUH, B TOM
YUCIIE JUISl IPOBEPKH FMIIOTE3 U MOJYYEHHS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATH HAYYHbIE OCHOBBI Han0O0JI€€ BaKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHIA, HallpUMEP, MPAKTHYECKOT0 UCTIOIb30BAHUS PA3IMYHBIX
MCTOYHHKOB SHEPTUU HAa OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
M3BECTHBIX BUJIOB DHEPTHH.
Kaxnas u3 TeM JaHHOro paszfena BKIIOYAET HKCHEPUMEHTAIbHOE
uccienoBaHre oboOuaroniero xapakrepa. Pasnen 3aBepiaeTcsi MpoBEIEHUEM
JUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

10 kiace
Pa3zngen 11. CBeToBbIe ABJICHUA

JlyueBas  mogmenb  cBera. HMcrounuku  cBera.  [IpsmonuHeiHOe
pactpoctpaHeHue cBera. 3armenus Connua v Jlynsl. Otpaxenue csera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe
OTpak€HHE cBeTa. CMnob30BaHUE MOJTHOTO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKHUX CBETOBO/IAX.

JIunza. Xon mydeit B nuH3e. Ontudueckas cuctema (oroarmapara,
MUKpPOCKONA M TeJiecKona . ['1a3 kak onrtuyeckas cucrema. bim3opykocTs U
NATbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClioxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu

1. TlpsmonuHENHHOE paclpOCTPAaHEHUE CBETA.
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OtpaxkeHue cBera.

[Tomydenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue csera.
OnTuveckuil CBETOBO/.
Xox ayueil B coOuparomieit TnH3e.
XOoJ Iy4der B paCCEUBAIOLIEH JIMH3E.
[Tonyuenue n300paxeHuil ¢ HOMOLIBIO JIMH3.
. ITpunuun neiictBus ¢poToanmapara, MUKpOCKOTA U TEJIECKOMA.
10. Mopens riasa.
11. PaznosxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4denue 6eoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopnuie pabomot u onvimol
1. WccnenoBaHnue 3aBUCUMOCTH yTJia OTPaKEHHs CBETOBOIO Jy4a OT yIJia
Ma/ICHUSI.
2. N3yueHue xapaKTEpUCTHK H300PaKEHUS MPEAMETA B IJIOCKOM 3epKalle.
3. HccrnenoBanue 3aBUCHUMOCTH yTia MPETOMIICHHS CBETOBOTO JIyda
OT yTJia MaJIeHUsI Ha TPAHUIIEC «BO3AYX—CTEKIIO».
4. TlomyueHue n300paXK€HUH ¢ MOMOIBIO COOUPAOILEH JIMH3BL.
5. Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTUYECKOM CHJIBI
coOuparomei JMH3HI.
6. OmBITHI IO Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmpITBl MO BOCHPHUATHIO IIBETAa NPEIMETOB TMPU UX
HaOIOCHNN Yepe3 IIBETOBBIC (DMITBTPHI.

©CONDOThWDN

Pa3nen 12. KBanToBbBIE sIBJICHUSI

OmnsiTel Pezepdopaa u mumanerapuast mozens atoma. Monens aroma bopa.
HcnyckaHne u oriomeHre ceBeta atoMoM. KBaHThI. JInHedaTsie COEKTPHI.
PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO sipa.
Hyknonnas mopens aromMHoro sapa. M3oronsl. PagnoakTWBHBIE NpeBpaILCHUS.
[lepnon nmosrypacnaja aTOMHBIX SIAED.
S nepHbie peakunn. 3aKOHBI COXPAHEHUs 3apPSA0BOIO U MAaCCOBOTO YUCEI. DHEPTHUS
CBSA3U aTOMHBIX siiep. CBsI3b MacChl U DQHEPTUHU. Peakiium cuHTE3a U ACNEHUS sIep.
Ncrounuku sneprun CosHIa U 3BE3 .
Snepnas sHepreTuka. J[eMCTBHS paJlOaKTUBHBIX U3JIyUYECHHUN HA )KUBBIE OPTraHU3MBbI

Jlemoncmpayuu

Crektpsbl u3nyudeHus 1 noryomnieHus: CnekTpbl pa3inyHbIX Ta30B.

CnekTp Bojiopoja.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOIIUX U3TyUYCHUH.

Perucrpanus uzaydeHus: npupoOJHBIX MUHEPATIOB U ITPOIYKTOB.

Jlabopamopnsie pabomot u onvimaol

Hab6nronenue CrutonHpIX U IMHEWYATBIX CTIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHULBI 10 TOPMO3HOMY IYTH (IO



dororpadusim).
N3mepenue paginoakTUBHOTO GoHa.
IToBTOPUTEIbHO-0000 1AM  MOTYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA  MOAYIh TpEIHAa3HAYeH [IJI1 CUCTEMATU3allUh U
000011IeHHsT TIPEIMETHOTO COJIEPKAaHUSI W ONbITa ACSTENbHOCTH, MPUOOPETEHHOTO MpHU
U3YYEHUU BCEro Kypca (U3UKHU, a TAKKe sl TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
AK3aMeHy Mo (pU3uKe sl 00yUYaroIUXCsl, BHIOPABIIUX ATOT YUEOHBIN MpeIMeT.

[Ipn wu3ydeHUH JAHHOTO MOJIYJIA PEAIU3YIOTCSd M CHUCTEMATH3UPYIOTCS BUJbI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECMEeUMBAETCA JOCTHXKEHUE MPEAMETHBIX U
METaINpPEeAMETHBIX ITUTAHUPYEMBIX PE3yIbTaTOB 00ydeHus, (HOopMUPYeTCS €CTeCTBEHHO-
Hay4yHasi TPaMOTHOCTb: OCBOEHUE HAYUYHBIX METOJOB MCCIICIOBAHUS SIBICHUUA OPUPOILI U
TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATh (PU3WUECKUE SBICHUS, MPUMEHSISI TTOTYYCHHBIC
3HaHUS, pelaTh 3a/1a4d, B TOM YUCJIE KAU€CTBEHHbBIC U AKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapaKTep AAHHOIO pas3fesia pPeaau3yeTcs 3a CUET
TOTO, YTO OOYYAIOIINECS BBHIMOIHSIOT 3a/IaHUsI, B KOTOPBIX UM TIpEIJIaraeTcsi:

Ha OCHOBE TOJYYECHHBIX 3HAHUW PACMO3HABATh M HAYYHO OOBSICHATH (PU3NUYECKUE
SBJICHUS B OKPYXKAIOIIECH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCITI0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SIBJICHUHN, B TOM YHCIIE JUISI
MPOBEPKHU TUIIOTE3 U MOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4HbIE OCHOBBI HaubOOJee BAXKHBIX JOCTIXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HaPUMEDP, MPAKTUYECKOTO UCIIOIb30BaHUS PA3JIMUYHBIX UCTOYHUKOB SHEPTUU
Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHECHHS BCEX U3BECTHBIX BUIOB SHEPIHUU.

Kaxmas w3 TeM JaHHOro paszjena BKIIOYAeT SKCIEPUMEHTAIBHOE MCCIIeI0BaHUE
oboOmaromero xapakrepa. Paznmen 3aBepiiaercs NpPOBEACHUEM JIMATHOCTUYECKON U
OIIEHOYHOM pabOThI 32 KYPC OCHOBHOM IITKOJIBI.

IHNJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O INTPEJIMETA
«OU3UKA»

JIMYHOCTHBIE Pe3yIbTAThI

[TatprnoTHyeckoe BOCIIUTAHHUE:

° MPOSIBJICHUE MHTEpeca K MCTOPUM W COBPEMEHHOMY COCTOSHHIO POCCHUMCKOM
(bu3nUecKoil HayKH;

° IIEHHOCTHOE OTHOIICHNE K TOCTIKCHHSIM POCCUHCKHIX YIEHBIX-(DU3HUKOB.

['paxnaHckoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

° TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUICCKUM MMPUMEHEHHUEM JTOCTHKCHHUHN (PU3HKH;

° OCO3HAaHWE BAXKHOCTH MOPATbHO-ITUYCCKUX TMPUHIUIOB B JESITCIBHOCTH
YYEHOTO.

DCTEeTUYECKOE BOCITMTAHUE:

° BOCIIPHUATHE ICTETHUYECKUX KAadeCTB (HU3MYECKON HAyKW: €€ TapMOHHYHOTO

IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH
IlenHoCcTH HAYYHOIO ITO3HAHUA:
° OCO3HaHUE IIEHHOCTH (PU3NUEeCKON HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEHUILIEH COCTABIIAIOIIEH KYJIbTYPHI;



° pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIeA0BATEIbCKON
NEeATEIbHOCTH

DopMHUPOBAHUE KYJIBTYPHI 310POBbs U YMOLIMOHAIBHOTO OJIarOnoJTyyus:

° OCO3HAaHUE IEHHOCTM Oe3omacHoro oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU NpaBui O€30IaCHOIO MOBEAEHUS Ha TPAHCIOPTE, Ha
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBaHUEM B JOMAILHUX yCIIOBUSX;

° c(pOpMUPOBAHHOCTH HaBbIKa pe(hIEKCUH, IPU3HAHUE CBOETO MPaBa HA OLINOKY U
TAKOI0 K€ IIpaBa y Apyroro 4ejoBeKa.

TpynoBoe BociuTaHue:

° aKTUBHOE y4aCTHE€ B PEIICHUU NMPAKTUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIBI,
ropoja, Kpasi) TEXHOJOTHYECKON M COLMAIbHON HANPAaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE
1 GU3UYECKUX 3HAHUM;

° WHTEPEC K MPAKTUICCKOMY H3yUCHUIO PO eCcCHid, CBI3aHHBIX C (PU3HKOM.
DKOJIOTHYECKOE BOCIIUTAHUE:
° OpUEHTAIUs Ha MpUMEeHeHHEe (U3UICCKUX 3HAHHH JJIs pelieHus 3a/1a49 B 001aCTH

OKpY>KaloIllel Cpeibl, MIIaHUPOBAHMS TIOCTYIKOB U OIICHKH X BO3MOXKHBIX TTOCIICACTBUN IS
OKPY>KarolleH Cpebl;

° OCO3HAaHHUE TJIO0ATBLHOTO XapakKTepa HKOJOTHMYECKHUX MPOOJIeM U MyTer Hux
pelieHus

Ananramnus o0y4Jaronierocss K U3MEHSIOIMMCS YCIOBUSAM COITMAJIBLHON M TIPUPOTIHOM
Cpenbl:

° NOTPEOHOCTH BO B3aUMOJICHCTBUY TIPH BBHITTOJIHEHUH MCCIEAOBAHUN U TTPOEKTOB
bu3nYeCKOi HAIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHUX;

° MOBBIIIICHHE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPAKTHUYECKYIO
JIeSITEIbHOCTD;

° NOTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4ucie (POpMYyIHPOBATH
UJIeH, TOHATHS, THUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSAX;

° OCO3HaHUE JIC(PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH B 00JaCTH
busuKy;

° IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

° CTpEMJICHHE aHAJIM3UPOBAaTh U BBISABISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

° OLICHKa CBOUX JIEHCTBUM C YYETOM BIUSHUS Ha OKPYKAIOLIYI Cpeny,

BO3MOKHBIX [NI00AJBHBIX TOCIIEICTBUM.

CrnenuajibHble THYHOCTHBIE Pe3yJIbTAThI:

° CIIOCOOHOCTH K OCMBICIICHUIO U U depeHInaui KapTUHbI MUPa, €€ BPEMEHHO-
IPOCTPAHCTBEHHOM OpraHu3alluu;

° HYMOLIMOHAJIBHO-1IEHHOCTHOE OTHOILIEHUE K OKpY KaroIen cpene,
HEOOXOMMOCTH €€ COXPAHEHUS U PallMOHAIBHOIO UCIIOJIb30BAHUS;

° yMeHue (popMupoBaTh 3CTETHUECKHE YYyBCTBA, BIEYATIICHUS OT BOCHPUSATHUSA
IPEIMETOB U SIBJICHUN OKPY’KAIOIIEr0 MUPA.

MeTtanpeaMeTHbie pe3yJibTaThl

YHuBepcajbHbIe IO3HABATEIbHBbIC eHCTBUS.

basoesvie nocuueckue oelicmeusi.

° BBISIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKH O0OBEKTOB (SIBJICHUN);



) yCTaHABJIMBATh CYIIECTBEHHBI MPH3HAK KiIacCU(UKALMU, OCHOBAaHUS MJIst
0000111eHUs ¥ CpaBHEHUS;

° BBIABJEATH 3dKOHOMCPHOCTH H IIPOTHUBOPCUHA B PACCMATPHUBACMBIX (baKTax,
JaHHBIX U Ha6J'II-0I[eHI/ISIX, OTHOCAIINXCA K (1)I/ISI/III€CKI/IM SBJICHUAM,
° BBIABJIATH HIPUYNHHO-CIICACTBCHHBIC CBA3U IIPHU U3YUCHHUHN (1)I/I3I/ILI€CKI/IX SIBICHUM

U TPOLECCOB; JeNaTh BBIBOABI C HCIOJb30BAaHUEM JCAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOU€HU, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJINYUH;

o CaMOCTOATENILHO BBIOMpPATh CIOCOO pelieHus yuyeOHoU (u3MUecKoil 3anayu
(cpaBHEHHE HECKOJBKUX BapHAaHTOB PEIICHHUS, BHIOOpP Hamboiee MOIXOISIIEro ¢ YYETOM
CaMOCTOSTENILHO BbIJICJIEHHBIX KPUTEPHUEB)

baszoevie uccneoosamenvckue oeticmsusi:

° MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

) IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IUIAHY OMNbBIT, HECIIOXHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIE0OBAHUE (PUBUUECKOTO SIBICHUS;

° OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, TTOJYYCHHYIO B
XO0/JI€ UCCIIEIOBAHMS WU KCIIEPUMEHTA;

o CaMOCTOATENHbHO (POpMYyIHUpPOBaTH O0O0OIIEHHS W BBIBOJBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

° MIPOTHO3UPOBATh BO3MOXKHOE JIalibHEHIIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a

TaK)K€ BBIJIBUraTh MPEANOI0KEHHS 00 UX pa3BUTUH B HOBBIX YCIOBMSIX U KOHTEKCTAX

Paboma c ungopmayueii:

o MPUMEHSATDH PAa3IMYHBIC METOBI, HHCTPYMEHTHI M 3aIPOCHI MPU TIOUCKE U 0TOOpE
uH(pOpMAIUU WIH JAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOM PU3nyecKon 3a1auu;

) aHaAJIM3UpPOBaTh, CHUCTEMATU3HPOBAaTh W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TpE/ICTABICHHUS,

° CaMOCTOATENbHO BBIOMPATh ONTUMAIbHYI0 (POpMY Ipe/ICTaBlIeHUs HH(pOpMauu
U WUIIOCTPUPOBATH pEIIAEMbIE 3a/ladyd HECJIO0XXKHBIMU CXEMaMH, AHarpaMMaMu, HHOUN
rpadukoil ¥ UX KOMOMHAIUSAMU

YHuBepcajibHble KOMMYHUKATHBHBIE 1eHCTBUSA

Obwenue:

° B X0JIe 00CYXAeHHS yueOHOTO MaTepuasa, pe3yJibTaToB JabopaTOpHBIX paboT u
IPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TE€Mbl U BBICKa3bIBaTh WJIEH,
HAalleJICHHbIE Ha PeILleHUE 33/1a4U U MOJIepKaHue OJ1aroxesaTeIbHOCTH OOIIECHNUS;

o COIIOCTABJIATH CBOU CYXKIECHMS C CYyXACHUSAMM IPYTMX YYaCTHHUKOB JIHAJIOra,
0OHAapyKUBATh PA3IHYME U CXOJCTBO MO3UIIHIA;

) BBIPaXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;

) nyOJMYHO TPEACTABIATh PE3YJbTAThl BBINOJHEHHOTO (DU3UYECKOTO OIbITa

(9KCTIEpUMEHTa, UCCIIEOBaHUS, TIPOEKTA)
CosmecmHuas OesmenbHOCMb (COMPYOHULECMBO):!

o MOHUMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHIAWUBUIYAJIbHOMN
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TTPOOIEMBI;
o MPUHUMATH 1€ COBMECTHOMU JIESITEIIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 1O €€

JOCTHKCHHIO: PaCTIPEACIIATh POJTH, 00CYKIaTh POIECCHI U PE3YJIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

° BBITIOJHATh CBOKO YacTh PAa0OTHI, JOCTUTas KadeCTBEHHOTO pe3yibTara IIo
CBOCMY HaNpPaBIICHUIO U KOOPJAWHUPYS CBOM JICUCTBHUS C IPYTUMH YWICHAMH KOMAaH/IbI;



° OIICHMBATh KAadeCTBO CBOETO BKJIAJa B OOMUNA MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITENTbHO C(HOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS
YHuBepcajbHbIe peryJsiTiBHbIC 1eCTBUS.

Camoopeanuzayusi:

o BBISIBIISATH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalMsIX, TPEOYIOIIUX st
penieHus: GU3NUECKUX 3HAaHUM;

o OPUEHTUPOBATHCS B  Pa3NUYHBIX  MOAXOJAX  HPUHATUS  peUIeHUM
(MHIMBUAYaJIbHOE, IPUHSATHE PEIICHUS] B TPYIIIIE, IPUHATHE PEIICHUH TPYIINON);

° CaMOCTOSITEJILHO COCTABJISITh aJITOPUTM PEIICHUS PU3NUECKOH 3a1a4u WM TIJ1aHa

UCCIICNOBAaHUS C YYETOM WMEIONIUXCS PEeCYpCOB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPEIIAraeMbIE BAPUAHTHI PEIICHU;

o JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxoumpons (pegnexcus).

o JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHUS,

) OOBSCHATH IPUYMHBI JOCTHXKEHUS (HEAOCTUKEHUS) pe3yJIbTATOB JCSITEIIbHOCTH,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY;

) BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh (B TOM 4YHCJIE B XOJI BBIMOJIHEHUS

(bHSI/I‘-ICCKOFO HCCJICAO0BaHUA NJIN HpOeKTa) Ha OCHOBC HOBBIX O6CTO$IT€JII>CTB, N3MCHHUBIINXCS
CHTyaHHﬁ, YCTAaHOBJICHHBIX OIIIH6OK, BO3HHUKIINX pr,Z[HOCTeﬁ;

° OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSIM.
IOMOYUOHANbHBLU UHMENTIEKN.!
° CTaBUTh CeOS HA MECTO JPYroro 4yejaoBeKa B XOJIe CIopa WM AUCKYCCHHU Ha

HAy4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTOTO.
llpunamue cebs u opyaux:
o MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MPH PEIICHUH (PU3NUECKHX 3a]ad W B
YTBEPKICHUSIX HAa HAYYHBIE TEMBI U TAKOE e TIPaBO JPYTrOro.

CnennajibHble MeTaNpeAMeTHbIE Pe3yJbTAThI:

° HCIIOJIB30BaTh COXPaHHBIC aHAIMU3aTOPbl B Pa3IMUHBIX BHJAX JCSATEILHOCTH
(yueOHO-TI03HaBaTEeIbHON, OPUEHTUPOBOYHOM, TPYI0BO);

° MIPUMCHSThL COBPEMEHHBIC CpPEJICTBA KOMMYHHKAIIMH W TH(IOTEXHUYECKUE
CpE/ACTBa;

° OCYILIECTBIIATh TPOCTPAHCTBEHHYIO W COIHAIBHO-OBITOBYIO OPHEHTHPOBKY,
00J1a1aTh MOOUJIBHOCTBIO;

° MPUMEHSTH MIPUEMBbI 0TOOpa M CHUCTEeMaTH3allMA MaTepuajia Ha ONpeIeIeHHYIO
TEMY;

° BECTH CaMOCTOSITCIIBHBIN MTOUCK WH(OpMAIUy;

° peoOpa3oBbIBaTh, COXPAHATh M IEepeaaBaTh HH(POPMAIHUIO, IMOTYYCHHYIO B
pe3yabTaTe YTCHUS WU ayTUPOBAHUS;

° MPUHUMATh YYaCcTHE B PEUCBOM OOIICHHUH, COOJIFOIasi HOPMBI PEYCBOTO ITHKETA,;

° aJICKBaTHO UCIOJIb30BaTh JKECThI, MUMHUKY B MIPOIIECCE PEUEBOTO OOIIECHUS;

° OCYIIIECTBIISITH PEYEBOM CAMOKOHTPOJIb B MpoIlecce YICOHON EeATeTbHOCTH U B
ITOBCEHEBHON KOMMYHHUKAIIUY;

° OIICHUBATH CBOO PEUb C TOUKH 3PEHUS €€ COJIePKaHMUs, I3IKOBOTO O(POpMIICHHS;

L HaXOJIUTb I'PaMMATHYCCKHC U PCUCBLIC OIHI/I6KI/I, HCOO4YCThI, UCIIPABJIATD HX;



® IJIaHUPOBATD, KOHTPOJMPOBATL W  OLICHHUBATH yqe6HHe I[GI\/'ICTBI/IH B
COOTBETCTBHMU C MOCTABJICHHOMN 3anaqe171 " YCJIOBUSIMU €€ pCaJIN3alluu.

IIpeaMeTHbIE pe3yabTaThI

7 kiaace
[IpenmerHpie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHHIA:

WCIIOJIb30BaTh TOHATHUS: (PU3MYECKHE W XUMHUYECKHE SIBIICHUS; HaOIO/CHNUE,
AKCIIEPUMEHT, MOJENb, TMIIOTE3a; €AMHULBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJIa,
arperaTtHble COCTOSIHMS BeEIlecTBa (TBEPHIOE, JKUIKOE, ra3000pa3zHOE); MEXaHHYECKOe
IBWKEHHE  (PaBHOMEpPHOE,  HEPAaBHOMEPHOE,  IPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYyIOIAas cwi, aAepopmanus (ymnpyras, IUIaCTHYECKasl), HEBECOMOCTb,
COOOILAOIIUECS COCY/IbI;

paznuuath sABieHUs (qudQy3us; TEMIOBOE JBWKEHUE YacTULl BEIIECTBA;
PaBHOMEPHOE JBUKEHUE; HEPABHOMEPHOE JBW)KCHHE; MHEPLHUS; B3aUMOJCIHCTBUE TEIl;
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpallEHUs; Mepenadya JIaBJICHUS
TBEPABIMU TEJAMH, >KUJKOCTAMH M Tra3aMH; aTMOC(epHOE [aBJICHUE; IJIaBaHUE TE;
MpPEBPAIICHHUS] MEXaHUYECKOM PHEPruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKpPYXaIOLIEM
MUpE, B TOM YucIie GU3NUYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMHM B )KHUBOW M HEXKUBOU IPUPOAE; AEHUCTBUE CUIIBI TPEHMSI B IPUPOJIE U TEXHUKE;
BJIMSIHME aTMOC(EPHOTO J1aBJICHUS Ha KUBOM OpraHu3M; IJIaBaHUE
IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYMHBI OT JAPYro ¢
UCTIOJIb30BAaHUEM MPSIMBIX U3MEpPEHHUH (3aBUCMMOCTU IMYTH PAaBHOMEPHO JABHKYIIETOCS
Tela OT BPEMEHM JBMIKEHUS TeEJa; CUJIbI TPEHMS CKOJIbKEHHUS OT Beca Tela, KauyecTBa
00paOOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TpPEHUS OT IUIOIIAJU
CONPUKOCHOBEHHUSI TEN; CUJIbl YNPYTOCTU OT YIJIMHEHHS MPY>KUHBI; BBITAJIKUBAIOUICH
CUJIBI OT 00bEMA MOTPYKEHHOM YACTH TeJla U OT INTIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUVIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBHUM IJIaBaHUS Tell,
YCJIOBHM paBHOBECHsl pblyara M OJIOKOB); Yy4YacTBOBAaTh B PBIO; pblyaru B Teje
YeJioBEeKa; MpPU OSTOM MEPEBOAUTH MPAKTUUYECKYIO 3aJady B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

ONUCHIBATh M3YUYCHHBbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, HCIOIb3Ys
¢uznyeckue BeIUUYMHBI (Macca, 00bEM, MJIIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTH,
CPEIHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Te€ja, CHIJIa TPEHHUs, 1aBJICHUE
(TBépHoro Tema, >KUAKOCTH, Ta3a), BBITAJKUBAIOIIAsA CHJIA, MeXaHHWYeckas padora,
MOIIIHOCTb, IIJIGYO CHUJIbI, MOMEHT CHJbl, KO3(PPUIMEHT TOJE3HOTO JAEUCTBUs
MEXaHU3MOB, KMHETHYECKass W NOTEHLMAJIbHAS 3HEPIus); MNPHU ONUCAHUU IPABUIBHO
TPAaKTOBATh (PU3MUECKUN CMBICT HCIOIb3YyEMbIX BEMYHH, UX 0003HAYCHUS U €IUHHIIBI
(GU3MUEeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME AaHHYIO (DU3UYECKYIO
BEJIUYUHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TIpadUKu H3YYEHHBIX 3aBHCHUMOCTEN
(bU3UYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHHSI M MPOLIECCHI, HCIONb3YsI
MpaBUJIa CIIOXKEHUs Cui (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumena, IpaBUIO paBHOBECHS pbruara (6JI0Ka), «30JI0TOE MPaBUIIOY» MEXAaHUKH, 3aKOH



COXPAaHEHHUs MEXaHMYECKOW SHEPTruu; MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;
OOBACHATh (PU3HYECKHE SIBJICHUS, NPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE CUTyalluil IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH IPUUMHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ onopoi Ha 1-2
M3YYECHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3NUIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pemath pacu€THble 3a1a4u B 1-2 nelcTBUS, UCIIONIBb3Ys 3aKOHBI U (hOpMyIIbL,
CBsI3bIBAIOIIME (PU3NUYECKUE BEIMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3allUChIBATD
KpaTKO€ YCJIOBHE, NOJICTaBIATh (PU3NYECKUE BEIMUYUMHBI B (OPMYJIBI U IMPOBOIUTH
pacuéThl, HAXOAWUTh CIPABOYHBIE JaHHBIE, HEOOXOAMMBIE JJISI pELIEHUs 3aj1ad,
OLIEHHBATh PEATMCTUYHOCTD [TOJIy4EHHOM (PU31UECKON BEIUUUHBI;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIN (HU3HUECKUX
METOJIOB; B OIIMCAaHWU HCCICHOBAHUSA BBIJICIATH IPOBEPSIEMOE IPEANIOIOKEHUE
(rumnotesy), pa3iauyaTh U HHTEPIPETUPOBATH OIYUEHHBIN pe3yIbTaT, HAXOIUTh OLIUOKU
B XO/I€ OIBITA, JIeJIaTh BBIBOBI 10 €70 PE3YyJIbTaTaM;
IPOBOAUTH ONBITHI MO HAOMIOJEHUIO (DU3MUECKHUX SIBICHUM WM (U3HUECKUX
CBOMCTB TeJ: (JOPMYJIUPOBATH MPOBEPSIEMbIE MPEANONI0KEHNS, COOUPATh YCTAaHOBKY
U3 MIPEJIOKEHHOTO 000PYJ0BaHMSI, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BHIBOBL;
BBINOJIHATh TPSMbIE MU3MEPEHUs PACCTOSHHUSA, BPEMEHHM, MAacChl Tena, 00bEMma,
CWIBI M TEeMIepaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX MNPUOOPOB;
3aMMUChIBaTh MOKAa3aHUsS NMPUOOPOB € YYETOM 3a/laHHOM aOCOJIOTHOM NOTPEIIHOCTU
U3MEPECHHN;

TUTAHUPOBAHUH y4eOHOTO UCCIIEAOBaHNUSA, COOMPATh YCTAHOBKY U BBITIOTHATH N3MEPECHHUS,
clenysl MpeaoKeHHOMY TUIaHy, (PUKCHpPOBATh PE3yNbTATHI MOJYYEHHON 3aBUCHMOCTH
¢u3nYecKuX BETUYHMH B BHJIE TIPEIOKEHHBIX TaONUIl U TPadUKOB, AETATh BHIBOIBI I10
pe3ysbTaTaM HCCIIeOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEIMUYWH (IJIOTHOCTH BEIIECTBA
KUAKOCTH © TBEPAOTO Tella; CWia TPEHHs CKOJBKEHHWS; J[aBIIEHHE BO3IyXa;
BBITAJIKUBAIOIAS CHJIA, IEHCTBYIOIIAS HA MOTPYKEHHOE B KHUIKOCTh TEJ0; KOAPUITUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0KEHHON UHCTPYKIMU: TIPU
BBIMIOJTHEHUH M3MEpPEHUN coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYHMCIATH
3HaY€HUE UCKOMOU BEJIMYUHBI;

coOnro/IaTh TpaBujla TEXHUKH O€30MacHOCTH TMpH pabdoTe ¢ JTabopaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh NPUHLMUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOLIUECS COCY/IbI, OapOMETp, pblyar, MOABMKHBIN U
HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTepU30BaTh MPUHIHUIBI JCUCTBUS HM3YyUYEHHBIX MPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha HMX OMUCaHus (B TOM 4YHKCJE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKHA TPECC, MaHOMETP, BBICOTOMEp, TMOPIIHEBON Hacoc,
apeoMeTp), MCTOJb3ysl 3HAHUS O CBOWCTBAX (DM3MUECKUX SIBICHUH M HEOOXOAMMBIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI / HAXOAUTh HMH(OpPMALMIO O NpPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUA B TOBCEIHEBHOM KHU3HU IJs oOOecreueHus
O0e3omacHOCTH Tpu OOpalieHUH C NpUOOpaMU M TEXHUYECKHUMHU YCTPOWCTBAMH,
COXPAHEHUS 37I0POBbsI U COOIIOIEHUSI HOPM SKOJIOTMUECKOT0 MOBEJICHHS B OKPY KaroIei



cpene;

OCYIIECTBISITh  OTOOP  MCTOYHMKOB  WH(popmamuu B cetu  HHTepHET
B COOTBETCTBUM C 33/IaHHBIM MOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOLINUXCA 3HAHUN U
nyTEM CPaBHEHMS Pa3JIMYHBIX UCTOYHMKOB BBIIEIATH MH(POPMAIMIO, KOTOPAs SIBISETCS
IPOTUBOPEYUBOUN UIIM MOXKET OBITh HEIOCTOBEPHOM;

WCIONB30BaTh TMPU BBINOJHEHUM YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PHU3NYECKOTO COACpXKaHUs, CIPABOYHBIE MaTepUaibl, PECYpChbl CETH
WNHrepHeT; BrageTh OpUEMaMU  KOHCIIEKTUPOBAHMS — TEKCTa, MpeoOpa3oBaHUA
nH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B PYTYIO;

CO37aBaTh COOCTBEHHBIE KPATKUE MICbMEHHBIE H YCTHBIE COOOIIEHNS HA OCHOBE 2—
3 UCTOYHHMKOB MH(POPMAIIMU (PU3UUECKOTO COACPkKAHHs, B TOM YUCIIE MyOIMYHO JeNaTh
KpaTKue COOOIEHHUs O pe3yJbTaTax MPOEKTOB WM YYEOHBIX MCCIIECIOBAHHIL, PU FTOM
IPaMOTHO UCIOJIb30BaTh UW3YYEHHBIM MOHATHMHBIA ammapaT Kypca (U3UKH,
CONPOBO’K/IaTh BBICTYIUICHHE MPE3CHTALINEM;

IIPY BBITIOJTHEHUHY YYEOHBIX TPOEKTOB U UCCIIEI0BAHUM pacTIpeIeisTh 00s13aHHOCTH
B IPYIINE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTh 32 BHIIIOJIHEHUEM TIaHa
JICUCTBUM, aJICKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B JIESITEIBHOCTh TPYMIIBI
BBICTpaMBaTh KOMMYHHKAaTUBHOE B3aUMOJCICTBHUE, YUUTHIBAsi MHEHUE OKPY KAIOIIHX.

8 kiace
[IpeameTHbie  pe3ynbTarhl Ha  0a30BOM  YpPOBHE  JIOJDKHBI  OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUS BEILECTBA, KPUCTAIMYECKHE U aMOp(HBIE Tena,
HACBHIIEHHBIA Y HEHACBHIILICHHBIA Tap, BJIAXXHOCTh BO3/lyXa; TeMIEpaTypa, BHYTPEHHSS
SHEPrusi, TEIJIOBOW JIBUTATEIb; DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsiil, SIEKTPUYECKOE
ToJjie, MPOBOJHUKHU U JUAJICKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUNM TOK, MATHUTHOE TI0JIE;

pasznuyaTh SBJICHUS (TEIJIOBOE pacIIMpEHUE/cKaTue, Terionepenaya, TErnioBoe
paBHOBECHE, CMAYMBAHKE, KATMJUISPHBIE SIBJICHUS, UCTTAPEHNE, KOHIEHCAllUs, IIJIaBJICHUE,
Kpuctauin3anusi (OTBEpJAEBaHHUE), KHUIEHUE, Temionepenaya (TErIOnpOBOIHOCTD,
KOHBEKIMA, W3Iy4YEHUE); BJEKTpU3alMs TeJ, B3aUMOJCHCTBUE 3aps/ioB, JEUCTBHS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE
MAarHMTHOTO MOJIS HA TPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHASI MHIYKIIKS) IO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, ICMOHCTPUPYIOIIHNX JAHHOE (PU3UIECKOE
SBJICHUE;

pacno3HaBaTh MPOSBICHWE HM3YUYCHHBIX (PU3MUECKHUX SIBJICHUN B OKpY KArOIIEeM
MHUpE, B TOM 4YHciie (U3MYECKUE SBICHHUS B TPHUPOJC: MOBEPXHOCTHOE HATSHKEHUE U
KanWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B mpupoae, uznydenue CoiHLa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3OBaHHE POCHI, TymMaHa, WHES, CHEra;
ANIEKTPUUECKUE SIBJICHUS B aTMOc(hepe, dJIEKTPUUECTBO KUBBIX OPTaHU3MOB; MArHUTHOE
noJie 3emid, apeid MmoJitocoB, POJIb MArHUTHOTO MOJIS AJIA KU3HU Ha 3eMJie, MOspHOe
CUSHHME; TpPH OSTOM TIEPEBOJUTH TMPAKTHUECKYI0 3ajadyy B YYEOHYIO, BBIACISITH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

ONMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tel U (PU3MYECKUE SBIICHUS, HCIONb3Ys
¢u3nuecke BENMYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEPIrHsi, KOJIUYECTBO TETUIOTHI,
yaenbHas TEIUIOEMKOCTh BEUIECTBA, yEIbHAsA TEIUIOTA IUIABJIEHUS, yAEJNbHAs TEII0Ta
napooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpaHWs TOIUIMBA, KOAGMUIIMEHT TMOJIE3HOTO



JNEUCTBUSI TEIUIOBOW MAIIWHBI, OTHOCHUTEIIbHAA BJIAXHOCTh BO3/1yXa, AJIEKTPUYECKUUN
3apsi, cuia TOKa, SJIEKTPUUYECKOE HANPSKEHUE, CONPOTUBIICHUE MMPOBOJIHUKA, YACIBHOE
CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTD DJEKTPUUECKOTO TOKA); MPU ONMHUCAHUHU
MPaBUJIbHO TPAKTOBaTh (DU3UUECKUN CMBICT HCIIOJIB3YEMBIX BEJIIMYUH, O003HAUYCHHS U
eIUHULIBI  (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEIWYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKd H3YyUYECHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEIIMUUH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYCCKUEC SIBJICHUS W TPOIECCHI, HCIIONB3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHHUS BENIECTBA,
MPUHIIUAI CYNIEPIO3ULIMH TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpPaHCHHMS 3apsa,
3akoH Oma i1 ydacTKa 1enu, 3akoH J[xoynsa—JIeHa, 3aKoH COXpaHeHUsl SHEPTUH; TIpU
ATOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYECKOE

BBIPAKCHHUC,
00BACHATH (bHSI/I‘{eCKI/IG IMpOLCCChI U CBOMCTBA TCJII, B TOM YHCJIC 1 B KOHTCKCTC
CI/ITyaI_[I/Iﬁ IIPAaKTUKO-OPUCHTUPOBAHHOI'O XapakTepa: BBIABIIATDH IMPUYINHHO-

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX I1aroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOWCTBAa  (DU3MYECKUX  SIBICHUM, (DU3UYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEMN;

pemath pacy€THble 3a7ayd B 2—3 AEHCTBMSI, MCHOJB3YS 3aKOHBI U (POPMYIIbI,
CBsI3bIBaIOIIME (PM3NUYECKUE BEJTMUMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 334 3alKChIBaTh
KpPaTKO€ YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX JUIsl PELIECHUs 3a/Jayd, BbIOUpaTh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE ISl €€ PElICHHUs, TPOBOAUTH PAacU€Thl U CPAaBHUBAThH
HOJy4YE€HHOE 3HaYeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PUINUECKUX
METO0B; UCII0JIb3YS ONMCAHUE UCCIIEOBAHUSA, BBIIEIATH IIPOBEPSAEMOE IIPEATIONIOKEHNUE,
OLICHUBATh NIPABUIIBLHOCTD MOPsJIKA IIPOBEACHUS UCCIIEIOBAHN, [1€J1aTh BBIBOJBI;

POBOJUTEH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WA (DU3NIECKUX
CBOMCTB TeJ (KamuUIIpHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUSI BO3JyXa OT €ro 00béMa,
TEMIIEpaTypbl; CKOPOCTH MPOLECCa OCThIBAHUS/HArPEBAaHUSA NPU M3IYUYEHUU OT LIBETa
M3ITy4aroueil/moraomaroied NOBEpXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATypPbl
KUIOKOCTH M IUIOMAAM €€ ITOBEPXHOCTH; OJJEKTpU3auus TeJl W B3aHUMOJCHUCTBUE
DNEKTPUYECKUX 3apANOB; B3aUMOIEHCTBUE ITOCTOSTHHBIX MAarHWTOB, BHU3yaJu3alus
MAarHATHBIX ITOJIEN OCTOSIHHBIX MAarHUTOB; JEMCTBUS MAarHUTHOIO MOJII HA MPOBOIHUK C
TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSHHOTO TOKA):
(GopMynupoBaTh  NIpOBEpsieMble  MPEANOJIOKEHHUs, coOupaTb  yCTaHOBKY W3
MPEIOAKEHHOT0 000PYAOBAHUS; OMUCHIBATH XOJ ONBITa U (POPMYJIMPOBATH BBIBOJIBI;

BBINIOJIHATh NIPSIMBIE WM3MEPEHMS TEMIEPATYpbl, OTHOCUTEIBHOM BJIAXHOCTH
BO3/yXa, CUJIbI TOKa, HAIPSKEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX MTPUOOPOB U TaTUYMKOB
(Gu3MUEeCKUX BEJIMYMH; CpPaBHUBATh pE3YyJbTaTbl HM3MEPEHUN C Y4ETOM 3aJlaHHOUN
a0COJIIOTHOM NOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3UYECKON BEIMUYHMHBI OT IPYTroi
C MCIOJIb30BaHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHBICHUS TPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAAU IONEPEYHOTO CEYEHUsI M YAECIBHOIO COIPOTUBIICHUS BEILECTBA
IPOBOJIHMKA; CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHMK, OT HANPSHKEHUS HA MTPOBOJAHUKE;
UCCJIEIOBAHUE TOCIIEOBATEIbHOTO W MApaUIeIbHOIO COEIWHEHUW MPOBOIHUKOB):
IUIAHUPOBATh HUCCIIEOBaHHE, COOMPATh YCTAHOBKY M BBINOJHATH HW3MEpPEHUs, CIenys



NPeJIOKEHHOMY TJIaHy, (PUKCUPOBATH PE3YJbTaThl MOJYYEHHONW 3aBUCHMOCTH B BHUJIE
TaOIUI ¥ TPAPHUKOB, IENATh BHIBOJIBI 110 pe3yIbTaTaM UCCIeI0BAHUS;

IPOBOJUTH  KOCBEHHBIE  W3MepeHus  (u3uueckux  BenuuuH  (yZenapHas
TEINIOEMKOCTh ~ BEUIECTBA, CONPOTHUBICHHE TPOBOJAHMKA, paboTa M  MOILIHOCTb
AIIEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHs, COOMpPATh HSKCIEPHUMEHTAIbHYIO
YCTaHOBKY, CJIEIYS MPEAT0KEHHOW NHCTPYKINHU, U BRIYUCIISITh 3HAUCHUE BEIMYUHBL,

coOMIoaTh MpaBWiIa TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1ab0paTOpHBIM
00OpyIOBaHHWEM; XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOW HAa MX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JOMOB, TUTPOMETp, apoBasi TypOuHA, aMIIEPMETp, BOJIBTMETP, CUETUUK AIEKTPUUECKON
DHEPTUM, DJICKTPOOCBETHTENbHBIE MPHOOPHI, HArpeBaTeNbHBIE AIEKTPONPUOOPHI
(mpuMepbl), BIEKTPUYECKUE MPEAOXPAHUTENH; OJICKTPOMArHUT, OSJIEKTPOJBUTATEIH
IOCTOSIHHOTO TOKAa), MCIONb3Yys 3HAHHUA O CBOMCTBaX (U3MUECKUX SBICHUH U
HEoO0XOoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIE HPUOOPHI
IO CXeMaM M CXEMaTHYHbIM pUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JABUTATENb BHYTPEHHErO CTOpaHUs, SJEKTPOCKOIN, PEOCTAT); COCTaBIAThH
CXEMBI JJICKTPUUYECKUX IEMed ¢ TMOCIeNOBATENbHBIM U TapauieIbHBIM COCTUHEHHEM
AJIEMEHTOB, pa3Iuyas yCIOBHBIE 0003HAYCHHS JIEMEHTOB AJIEKTPUICCKUX LIETICH;

NPUBOIUTH TPHUMEPHI/HAXOAUTh HH(POpPMAIMIO O TpPHUMEpPax MPAKTHIECKOTO
WCIIONIb30BaHUsl (U3WYECKUX 3HAHWKA B TIOBCETHEBHOW KU3HU s OOecTeueHus
O0e3omacHOCTH NpH OOpalleHHMH C MNOpuOOpaMU M TEXHUYECKHMMH YCTPOHMCTBAaMH,
COXPaHEHUs 37I0POBBsI U COOTIOICHUSI HOPM SKOJIOTHYECKOTO MIOBEJICHHS B OKPY KaroIIeih
cpene;

OCYIIECTBIISATh MOUCK MHPOpMAUU (PU3UUECKOTO cojiep:kaHus B cetu MHTepHer,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHHS JOTIOJHUTEIBHBIX HCTOYHHMKOB
BBIIETATh HMH(OpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXET OBbITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh TMPU BBINOJHEHUH YYE€OHBIX 3aJlaHuil Hay4YHO-TOMYJISIPHYIO
JUTEepaTypy (PHU3NYECKOTO COAEpXKaHHUs, CIPABOYHbIE MaTepuaibl, PECypchl CETU
WuTtepHer; Bnaaerp nNpuéMaMM  KOHCIEKTHPOBAHMS  TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJTHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE U KPaTKHUE YCTHBIE COOOIIEHHs, 00001Iast
MH(POPMALIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COACPKAHMSA, B TOM YHCIIE
nyOJIMYHO  MpPENCTaBIATh  PEe3yJbTaThl  MPOEKTHOM WM HCCIIEOBATENbCKOMN
JESITeIbHOCTH; TPU TOM I'PaMOTHO HKCIOJIb30BAaTh M3YUYEHHBIM MOHSITHHWHBIN ammapaT
Kypca (pU3uKH, COMTPOBOXKAATh BBICTYIUUICHUE MTPE3CHTALINEH;

IIPU BBINIOJTHEHUH y4E€OHBIX MPOEKTOB M HCCIEAOBAHUN (PU3NYECKUX IMPOLIECCOB
pacnpenenaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CJIETUTH 3a BHITOJIHEHHUEM IIJIaHa JCHCTBUM U KOPPEKTUPOBATH €T0, aIeKBATHO OLIEHUBATh
COOCTBEHHBI BKJIaJ, B JESATEIBHOCTh TPYIIBI; BBICTPAaUBAaTh KOMMYHUKATHBHOE
B3aMMOJCHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

9 kiace
[IpenmeTHpie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIN:

UCTIONB30BaTh TMOHATHS: CHUCTEMa OTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHS,



OTHOCHUTENIbHOCTh MEXaHUYECKOIrO JIBIKEHUS, Aedopmanus (ympyras, IjiacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTD M MEPETPY3KH; LIEHTP TSHKECTH;
abCOIOTHO TBEPJOE TENO, LIEHTP TSDKECTU TBEPIOTO TEa, pAaBHOBECHUE; MEXAHUUECKUE
K0JIeOaHUS U BOJIHBI, 3BYK, MH(PPa3BYK U YIbTPa3BYK; JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPHI UCITYCKaHUs
U MOIJIOIIEHUS; anb(a-, 6eTa- U raMMa- U3JIy4eHHUs], U30TOIIbI, AI€pHAs SHEPTETHKA;

pa3ianyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXKEHHE, CBOOOJHOE IMaJEHUE TeJl, PABHOMEPHOE
JIBIKEHUE II0 OKPYXXHOCTH, B3aMMOJECHCTBHE TE€J, PpEAKTUBHOE JIBH)KCHHE,
KojeOaTeNbHOE [IBWKEHUE (3aTyXarollMe W BBIHYXKICHHBbIE KOJeOaHus), PE30HAHC,
BOJIHOBOE JIBHJKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIPOCTPAHEHHE, OTPAKECHHE
U NIPEJIOMJICHHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro ceera
B CIIEKTP M CJIOKEHHE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs

PaANMOAKTUBHOCTh, BOSBHUKHOBEHHUE JIMHENYATOr0 CIEKTPa U3ITyUYEHUS ) [0 OMUCAHUIO MX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE (PU3NYECKOE
SBJICHUE;

pacno3HaBaTh NPOSBICHUE HM3YUYECHHBIX (U3MUECKUX SBJICHUN B OKpPYXKAIOIIEM
mMupe (B TOM uuciie (PU3NUECKHUE SBJICHUSI B MPUPOJEC: MPWIUBBI U OTJIMBBI, IBHKCHHE
miaHeT COJIHEYHON CUCTEMBbI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIPUSITHE
3BYKOB XMBOTHBIMH, 3€MJICTPSICEHUE, CEUCMUYECKUE BOJHBI, IIyHAMH, X0, LIBETa TEll,
ONTUYECKUE  SBJICHUS B  MpHUpPOJAE, OHOJOTMYECKOe  JCHCTBHE  BUAMMOTO,
yabTPaUOJIETOBOIO U PEHTTEHOBCKOTO HW3JIYUYEHUM; €CTECTBEHHBIN pPaJMOaKTHUBHBIN
(OoH, KOCMUYECKHUE JTYUYH, PAIMOAKTUBHOE U3TyUYEHUE TPUPOJHBIX MUHEPAIIOB; IEUCTBHUE
PaAMOAKTUBHBIX M3IyYE€HUH Ha OpraHu3M 4YeloBeKa), MpU O3TOM MEPEBOAUTH
MPaKTUYECKYI0 3a7auy B YYEOHYIO, BBIJIENATh CYLIECTBEHHBIE CBOICTBA/IPU3HAKU
(U3HYECKUX SIBICHMII;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel U (DUIUYECKUE SIBIICHUS, HCIIOIb3Ys
¢uznyeckue BeIMUYUHBI (CpPEIHSST U MTHOBEHHasi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
IBWKECHUH, YCKOPEHHE, MEpEMELICHUe, IIyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHUs, CHUJIA
YyHOPYTOCTH, CHUJIA TSHKECTHU, YCKOPEHUE CBOOOIHOIO IMaJeHUs, BEC Tella, UMIYJIbC Tea,
UMITYJIbC CHUJIbI, MEXaHWYeCKas padoTa U MOIIHOCTh, MOTEHI[MATbHAS DHEPTUsl Tea,
IIOJHATOrO HAaJ IMOBEPXHOCTBHIO 3EMIJIM, MOTCHUMAJIbHAS DHEPIUsl CHKATOM NPYKUHBI,
KHUHETUYECKasi SHEeprus, MOJHAsi MEXaHuYecKas YHEprus, Mepruoj U 4acToTa KojeOaHui,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHAa, CKOPOCTh CBETa, IIOKA3aTellb
MPEJIOMJIEHUSI CPEAbl); MPU OMUCAHUU MPaBUIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AMHUIBI (PU3MUECKUX BEJIUYMH, HAXOAWUTH
(dopMyJIbl, CBA3BIBAIOIIME AaHHYIO (U3MUYECKYIO0 BEIMYHMHY C APYTMMH BEIMYUHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3UYECKUE SBJICHHSI U MPOLIECCHI, UCIOJIb3YS
3aKOH COXPaHEHUs YHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIUIT CYTIEPITO3UIIUH CHII,
IPUHLAI OTHOCUTENbHOCTHU [ anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPEJIIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsII0BOTO U MacCOBOTO
YyCceN MPH SACPHBIX PEAKLMIX; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3HUECKUE MPOLIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyallMd  TNPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  MPUYMHHO-



CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMopoi Ha 2—3
M3YYCHHBIX  CBOMCTBAa  (M3MYECKUX  SIBICHUM, (U3MUECKUX  3aKOHOB MU
3aKOHOMEPHOCTE;

pemiatb  pacu€THble  3ajayd  (omuparomMecs ~Ha  cuUcTeMy U3 2—3
YpaBHEHHU), UCIIOJIb3YsI 3aKOHBI U (JOPMYJIbL, CBS3bIBAIOIINE (PU3NUECKUE BEJIUYUHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 33Jaul 3alIMCBIBATh KPATKOE YCIOBUE, BBISBIIATH HEJOCTAIOIINE
WA U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOAUMBIE JJIs PEIICHHUS,
IPOBOJUTH PACUEThI U OLIEHUBATh PEATMCTUYHOCTD MOJYUYEHHOTO 3HaU€HUs (PU3NUECKON
BEJIMYMHBI,

pacrno3HaBaTh IPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIM (HU3MUECKUX
METOJI0B; UCIIOJIb3YS OIIMCAHUE UCCIIE0BAaHUS, BBIIEISATH IPOBEPSAEMOE IPETIOTI0KEHUE,
OLICHMBATh MPABUJIBHOCTh MOpPsAKAa IPOBEICHUS HCCIEIOBaHUS,

JeJ1aTh BBIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUN U OIIBITOB;

OPOBOJUTH OMBITHl MO HAOJIOJEHUIO (U3NYECKUX SBJICHUN WU (PU3NYECKUX
CBOMCTB Tenl (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS HSHEPTUH;
3aBHCHMOCTH TIEpHO/a KOJIEOaHU! MPYKUHHOTO MAaSTHHUKA OT MAcChl Tpy3a U KECTKOCTU
NPYXUHBl W HE3aBUCHMOCTh OT AaMIUIMTYAbl MalbIX KoJeOaHWW; MPsIMOJUHEHHOE
pacmipoCcTpaHEHHE CBETa, pa3joXKeHHe OeJIoro CBeTa B CIEKTP; W3YYCHHE CBOWCTB
M300paKeHUs B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUsl MpeaMeTa B coOuparomieit
JMH3E; HAOMI0ICHNE CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB M3IYYCHHS): CAMOCTOSTEITHHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 000PYIOBaHUS; OMMCHIBATH X0l OMBITA
€r0 pe3yibTaThl, POPMYITUPOBATH BHIBOIBL;

MPOBOANTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPEACIIsisi CPEAHEE
3HAUYEHHE HU3MEPSIEMON BeJIMYMHBI ((POKYCHOE pPaCCTOSHHE COOUpPAIONIEH JIMH3bI);
000CHOBBIBaTh BBIOOP crioco0a U3MepeHUs/U3MEPUTEIIBHOTO MTPUOOPa;

MPOBOINUTH UCCIIeTOBaHHE 3aBHUCHUMOCTEH buznyeckux BEJIMYUH C
WCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUH (3aBHCHUMOCTh IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JBW)XCHMM O€3 HayaJbHOM CKOPOCTH; NlepuoAa KoJeOaHui
MaTeMaTUYeCKOT0 MasiTHUKA OT UIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETa OT
yria majeHusi W yria NpejoMJIeHHUs OT yrja NaJeHus): IUIAaHUpPOBaTh HCCIEI0BaHUE,
CaMOCTOSITENIbHO cOOMpaTh yCTaHOBKY, (PUKCHUPOBAaTh pe3yibTaThl MOJTYYEHHOM
3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE TaOIULl U TIpaduUKOB, JeNaTh BHIBOJBI 110
pe3yJibTaTaM UCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3UYECKHX BETUYHMH (CPEIHSsE CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE CBOOOTHOTO TaJCHMS,
KECTKOCTh TPYXKHUHBI, KOIPOUIMEHT TPEHUS CKOJIBKEHHS, MeXaHW4eckas pabora u
MOIIIHOCTh, YaCTOTA U MEPHO]] KOJIeOaHN MaTeMaTHIECKOTO U MIPYKUHHOTO MasiTHUKOB,
ONTHUYECKas cujia COOMparouel JTMH3bI, paAMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS;
coOupaTh JKCINEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJHATH HW3MEpPEHUs, Ccleays
NPEIJIOKEHHOW HWHCTPYKLMHU; BBIYMCIATh 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJTyYEHHBIEC PE3yJIbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH H3MEpPEHUI;

coONoIaTh MpaBuia TEXHUKU O€30MacHOCTH MpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJIEEH: MaTepraibHas
TOUYKa, a0COJIIOTHO TBEPIOE TEJIO, TOYEUHBI MCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IJIaHEeTapHasi MOZeJIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;



XapaKTepU30BaTh MPUHLMUIBI ACHCTBUS H3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HA WX OMHUCAHMS (B TOM YMCIE: CIIUAOMETP, JATUUKH MOJI0KECHHUS,
PACCTOSIHUSL M YCKOPEHUSI, paKeTa, 3X0J0T, OYKH, IEPUCKOT, (poToamnmnapar, OnTUIECKHUe
CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), MCTob3ysi 3HAHUS O CBOMCTBAaX
(bu3HUeCcKUX SBJICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-MIPAKTUYECKUX 3aJlay; ONTHUYECKUE CXEMbI ISl TIOCTPOCHUS H300pakKeHU
B IUIOCKOM 3€pKajie U COOMpAroIei JIMH3E;

OPUBOJIUTH TMPUMEPHI/HAXOAUTh HMH(POPMALMIO O TpHUMEpax MPAKTHUYECKOTO
WCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCETHEBHOM KU3HU HJs OOecrneueHus
Oe3omacHocTH mTpu OOpalleHnd ¢ MNpUOOpaMM M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUS 30POBbS U COOIIOAEHUS HOPM 3KOJIOTHYECKOTO MOBEAEHUS B OKPYIKaIOIIEH
cpene;

OCYIIECTBIISATH MOMCK MHGOpMAIUU (PU3UIECKOTO coniepkaHus B cetu VHTepHeT,
CaMOCTOATENbHO (QOPMYJHPYsl TMOUCKOBBIA 3alpOC, HAXOJIWUTh MYTH OMNpEIeTeHUs
JIOCTOBEPHOCTH TOJY4YeHHON HHGOpMAIMMd HAa OCHOBE WMEIOIIMUXCS 3HAHUU U
JOTIOJIHUTEIbHBIX UCTOUHUKOB;

UCIOJb30BaTh TPU BBIIOJHEHUM YYE€OHBIX 3aJaHUl HAay4YHO-HOIYJISIPHYIO
JUTEpaTypy (PU3NYECKOrOo COAEp)KaHUsS, CIPaBOYHbIE MaTepuajbl, PECYPChl CETH
WuTtepHer; Bnaaerp npuéMaMM  KOHCIEKTHPOBAHMS  TEKCTa, IPeoOpa3oBaHUs
UH(POpPMAIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOILIEHUS Ha OCHOBE
nH(pOpMaMU M3 HECKOJbKMX HWCTOYHHUKOB (PU3MUYECKOr0 COAEp)KaHUS, ITyOJINIHO
MPEACTABISTH PE3YIAbTAThl IPOESKTHOW WIIM UCCIEI0BATENBCKON ACSITENBHOCTH; IPU ITOM
IPaMOTHO HMCIIOJIb30BAaTh N3YYCHHBIN MOHATUWHBIN anmapat u3y4aeMoro pasaena (Gusuku
U COIPOBOXJATh BBICTYIJICHUE MpE3eHTAIMel ¢ y4€TOM OCOOCHHOCTEH ayIUTOpHH
CBEPCTHUKOB.

10 xnace

[IpenmerHple  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHHI:

— TPOBOAWUTH  MCCIEAOBAHWE  3aBUCUMOCTEH  (PU3MUECKMX  BEJIUYUH  C
UCIIOJb30BAaHUEM TMPSAMBIX HM3MEpPEHHH (3aBUCUMOCTb IyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM  JIBIDKEHUM 0€3 HauyajdbHOW CKOPOCTH; TIepuoja KoJeOaHui
MaTEMaTHYECKOT0 MasgTHUKA OT JTMHBI HUTH; yTila OTPaXXEHUS CBETA OT yTIJia MaJCHUs, yIiia
PEJIOMJICHUS OT yIJia MaJeHUsl CBETOBOI'O JIy4a): CaMOCTOATEIbLHO COOMpaTh YCTaHOBKY,
(GuKCHPOBATh pe3yabTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETTMYMH B BUJIE TaOJIHII
U TpadMKOB, AeNaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIeA0BaHus (TIPU HAJTMYMN BO3ZMOKHOCTH
WM IPOBOJIUTH BUPTYaIbHbIE Ta0OpAaTOPHBIE pabOThHI);

— TPOBOAUTH KOCBEHHBIE M3MEpPEHUsl (PU3MUECKUX BEIUYUH (CPEAHSs] CKOPOCTh U
YCKOpEHHUE Tella NMPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUS,
KECTKOCTh TPYXHUHBI, KOAXD(PHUIMEHT TpEeHUS CKONBKECHHs, MEXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTa ¥ MEPUOJ KOJCOAHUNH MaTeMaTHUYE€CKOro U MPYKUHHOTO MAasSTHUKOB,
(doKyCHOE pacCTOSHHE COOMpAOIIeH JMH3bI, PaTUOAKTUBHBIA (OH): TJIAHUPOBATH
U3MEpPEHHUs; COOMpaTh OKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CJEAyd MPEeAJIOKEHHOU
MHCTPYKIIMH; BEIYUCTIATH 3HAYCHUE BEIMYUHBI U aHATTU3UPOBATH MOYYCHHBIE PE3YIbTaThl



C y4€TOM 3aJJaHHOM MMOTPEIIHOCTH U3MEPEHUH (MIPH HATTMYUU BO3ZMOKHOCTH MJIU IIPOBOIUTH
BUPTYyaJbHbIE JTJa0OpaTOpHBIE PadOTHI);

— coOmromath mpaBuia Oe3omacHOro Tpyaa mpu paboTe ¢ 1abopaTOPHBIM
obopymoBanueM (IIpW HAIAYUM  BO3MOXXKHOCTH WM TPOBOJAWTH  BUPTYaJIbHBIC
JabopaTtopHbIie paboThI);

— pa3nuyaTh ~ OCHOBHBIE TIPU3HAKM  M3YUYCHHBIX  (PU3UYECKHX  MOJEJICH:
MaTepuagbHas TOuKa, a0CONIOTHO TBEPAOE TEJO, IJIaHETapHas MOJENb aToMa, HyKJIOHHAs
MOJIeTIb ATOMHOTO SJIPa;

—  XapaKTepH30BaTh NMPHUHIUIIBI JEHCTBHUS W3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHMUS (B TOM YHCIE CHUAOMETp, JATUYHUKHU IOJIOKEHMUS,
PaCCTOSIHUS U YCKOPEHUS, PaKeThl, IXOJIOT, OYKU, TEPUCKOII, (hoToanmapaT, BOJOKOHHAS
ONTHKA, CIEKTPOCKOI, JI03UMETp, kaMmepa BuiibcoHa), MCMOIB3YysS 3HAHUS O CBOMCTBAX
bu3uYeCKHX SIBICHUN U HEOOXOIUMbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

— WCIONB30BaTh CXEMBl M CXEMATHYHBIC PHUCYHKH W3YYEHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX TPHOOPOB M TEXHOJOTHYECKUX IPOIECCOB TPHU PEIICHUU
y4eOHO-TIPAKTUICCKUX 3a7ad9; ONTHYECKHUE CXEMBI JIi TIOCTPOCHHS H300paKeHUH B
TUIOCKOM 3€pKajie U COOMpAOIIeH JTNH3E;

— TMPUBOJNUTH IPUMEPHI MPAKTUYECKOTO HMCIOIb30BaHUS (DU3NUYECKUX 3HAHUN B
MOBCEAHEBHOM KU3HU JIJIsi obecrieueHust 0€30MacHOCTH MPU 0OpallleHuu ¢ MpudopaMu U
TEXHUYECKUMU  YCTPOMCTBAMH, COXPAHEHHsSI 3J0POBbSi M  COOJIIOJIGHUS  HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIIEH CpeJie;

—  OCYIIECTBIIATH MOWCK HHpOpMAINK (HU3UIECKOTO COAepKaHus B ceTh IHTepHeT,
CaMOCTOSTENIbHO (OPMYJUPYS TOWMCKOBBIA 3amlpoC; HAXOIWUTh IIyTH OMPEISICHUSI
JIOCTOBEPHOCTH TIOJIyYeHHOW WH(pOpMAIMK Ha OCHOBE WMEIOIIMUXCS 3HAHWUU M3 Kypca
(U3UKH B TOTIOTHUTEIBHBIX HCTOUHUKOB;

— HCIOJIb30BaTh IIPY BBHIMIOJHECHUW YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
auTeEpaTypy GU3MUECKOro Co/Iep KaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu HTepHeT;
BJIQJIETh MpUeMaMi KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIMK U3 OJTHOU
3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIC MHCHBMEHHBIE U YCTHBIE COOOIIEHUsA, 00001as
uHDOpMAIMI0O U3 HECKONBKUX HWCTOYHHKOB, TPAMOTHO HCIIOIh30BaTh HW3yYCHHBIN
MOHATUUHBIN ammapar Kypca (HU3UKH, CONMPOBOXIATh BBICTYIUICHHUE IpPE3CHTAIlUCH
COOCTBEHHOT'O COOOIIIEHNUS, YUUThIBast OCOOCHHOCTH ayIUTOPUH CBEPCTHUKOB,;

— TIpU BBINIOJIHEHUHU WCCIIEOBAaHUN (DU3UYECKUX TIPOIIECCOB CAMOCTOSTEIHHO
MJIAHUPOBATh COBMECTHYIO JCSTENBHOCTh B TPYMIE, CICIUTH 3a BBHIMOJHEHWEM IIJIaHA
NEUCTBUH M KOPPEKTHUPOBATh €ro, aJcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaj] B
JESATEIBLHOCTh TPYIIIbI; BBICTPAWBATh KOMMYHHUKATHBHOE B3aWMOJCHCTBHE, YUYUTHIBAs
MHEHHE OKPYKAIOIINX.

1100x00v1 K OYeHUBaHUIO NIAHUPYEMBLX PE3VTbIMAmMos8 00yYeHUs

[Ipu olieHMBaHUY TUTAHUPYEMBIX PE3YJIBTaTOB 00yueHus pusuke ooyuaromuxcs ¢ HOIA
HEO0OXOMMO YUYUTHIBATh TAKNE HHIUBHUIyaIbHbIE OCOOCHHOCTH X PA3BUTHS, KaK:
YPOBEHb Pa3BUTHUS MOTOPUKH PYK, YPOBEHB BIIAJICHUSI YCTHOU SKCIIPECCUBHON PEUbIO,
YPOBEHB pa3BUTHUS PAOOTOCTIOCOOHOCTH HA YPOKE (MCTOIIAEMOCTh IIEHTPATHHOM HEPBHOM
cucteMsbl). lcxonis U3 3TOr0, yUuTeIh UCTIONIB3YET ISl O0yJarOIINXCS UHIMBHU Ty ATbHBIC
(bopMBI KOHTPOJIS pe3yIbTaToB 00yueHus pusuke. [Ipu cHUKEHHON pabOTOCTIOCOOHOCTH,



BBIPAXKEHHBIX HAPYIICHHUSIX MOTOPUKHU PYK BO3MOXKHO YBEIUYEHUE BpeMs JIsl
BBITIOJTHEHHSI KOHTPOJIBHBIX M CAMOCTOSITEIBHBIX Pab0T. KOHTpOIbHBIE, CAMOCTOSITEIIEHBIE
Y IPaKTUYECKHE PabOThI PU HEOOXOAUMOCTHA MOTYT IIPEAJIAraTbCs C HCIOJIb30BAHUEM
AIIEKTPOHHBIX CHCTEM TECTUPOBAHMSI, HHOTO MPOTPAMMHOI0 00eCTIeUeHHUS,
00€ecCreynBaoNIero NepCoOHUPUIMPOBAHHBIA YUET YUEOHBIX JOCTUKEHUN 00YyUarOIIUXCsl.
Texkymuii KOHTpoJib B (OpME YCTHOTO ONpoca IMpU HU3KOM KadyeCTBE YCTHOM
HKCIIPECCUBHON PeUM ydaluxcsi He0OX0AMMO 3aMEHSTh MTUCbMEHHBIMU (hOpMamHu.

CneyuanvHbvle yC108Us peanu3ayuu OUCYUNTUHBL

1. HeobxomuMo TpeIyCMOTPETh HAlWUYHMe TIEPCOHATBHBIX KOMITBIOTEPOB,
TEXHUUYECKUX MPUCTIOCOOICHHH (CriennanbHas KIIaBuaTypa, pa3TudHOrO BI/1a KOHTaKTOPBHI,
3aMEHSIOIINE MBIIb, JPKOUCTUKH, TPEKOOIbI, CCHCOPHBIE IIAHIIETHI).

2. JlomkHbl OBITH CO37aHBI YCIOBHS Uid (YHKIIMOHUPOBAHHUS COBPEMEHHOM
MH(})OpMaIMOHHO-00pa30BaTeIbHON cpeAbl MO (PU3UKE, BKIIOYAIOLIEH 3JIEKTPOHHBIE
MH(GOPMAILIMOHHBIE PECYPCHI, JJEKTPOHHBIE O00Pa30BATEIbHBIE PECYpPChl, COBOKYITHOCTDH
uHGOPMAIIMOHHBIX TEXHOJIOTUH, TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
COOTBETCTBYIOIIUX TEXHUYECKUX CPEJICTB U TEXHOJIOTHIA (B TOM YuCie (Ien-TpeHaKepoB,
uHCTpyMeHTOB Wiki, (P POBBIX BUIEO MATEPUAIIOB U JIp.), 00ECIEYMBAIOIIUX TOCTIKCHHE
KaxabiM oOyuaroummcess ¢ HOJIA MakcuManbHO BO3MOXKHBIX JJiI HETO pe3ysbTaToB
o0yueHus.



TEMATHYECKOE IINTAHUPOBAHME 110 ITPEJIMETY «®PU3UKA»

7 kyacc (68 4.)

TemaTnyecknid
0J10K, TeMa

OcHoOBHOe co/iep:KaHue

OcHOBHbIE BH/IbI 1eSITEILHOCTH
00y4yaruuxcsi

Paznen 1. ®usuka u e€ posib B NO3HAHUHU OKPY:Ka0Iero Mmupa (6 4.)

®dusuka — Hayka
o npupoze. (2 4.)

O®uznka — Hayka o npupone. SBneHus npuponbl. dusmveckue
SBJICHHS: MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUUYECKUE, MArHUTHBIC,
CBETOBBIE, 3BYKOBBIE.

BBISIBIICHHE  Pa3Nuuuil  Mexay  (QU3HYECKUMHU U
XUMHUecKUMHU npespauieHus M (MC — xumus);
pacrio3HaBaHMe U Kiaccuukanus (GU3NYECKUX SIBICHUI:
MEXaHUYECKUX, TEIIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U
CBETOBBIX;

® Ha0JIOJICHHE C TMOMOUIIBIO COXPAHHBIX AHAIM3aTOPOB M
onucaHne HU3NICCKHUX SIBIICHHI.
dusnueckue Ousnueckue BeNMWYMHBL. V3MepeHue (U3MUECKUX BEIUYMH. | ® ONpEIeNiCHHE IEHBl JENCHUS IIKaIbl H3MEPUTEIHLHOTO
BEJIMYMHBI. (2 ®dusuueckue npudopsl. [lorpemnocts n3MepeHnit. MexayHapoiHas npubopa, H3MEpPEHHE JIMHEHHBIX pa3MepoB Tel U
9.) cucTeMa eMHHII. MIPOMEKYTKOB BPEMEHH C YUETOM MOTPEITHOCTEH;
® 13MepeHHe 00bEMa )KUIKOCTU U TBEPJIOTO TEIa;
® IBMEpEHHE TEeMIIepaTypbl TMPU TIOMOIIM >KHUAKOCTHOTO
TEPMOMETpA U AaTYUKa TEMIEPATyPHI;
® BBINIOJHEHWE TBOPUYECKUX 3aJaHUK IO TIOUCKY CIIOCOOOB
U3MEPEHUsI HEKOTOpBIX (PU3MUECKUX XapaKTepUCTHK,
HampuMep: pa3MepoB  Majblix  00BEKTOB  (BOJOC,
IIPOBOJIOKA), yIANEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUI,
MaJIbIX TIPOMEXYTKOB BPEMEHH;
® 00CyX/JeHHE MPe/IaraeéMblX criocoOO0B.
EcrectBennonay | Kak ¢u3mka m Jpyrue €CTeCTBEHHBIC HAYKH HM3Y4arOT TPHUPOJY. | ® BBIIBIIKECHUE THIIOTE3, OOBICHSIIOMUX MPOCTHIC SBICHUS,
YHBII METO] EcrecTBeHHO-HayuHBI METO]I MO3HAHUS: HAOIIOACHUE C TIOMOLIBIO HampuMep: IOoYeMy OCTAHABIMBAETCS JBHKYILEECS IO
Mo3HaHWs. (2 9.) | COXpaHHBIX aHAJIM3aTOPOB, IIOCTAHOBKA HAYYHOTO BOMPOCA, TOPU30HTAIFHON TIOBEPXHOCTH TEJO; TOYEMY B JKapKYIO
BBIJIBUKEHUE THUIOTE3, HKCHEPUMEHT TI0 TPOBEPKE THUIOTES, MIOTO/Ty B CBETJION OJICK/IE MPOXJIaJAHEH, YeM B TEMHOM;
oObscHeHHE HaOmomgaemMoro siBiaeHUs. Onucanne (QU3NUECKUX | ® TPEII0KEHHE CTIOCOOOB TIPOBEPKH TUIIOTES;
SIBJICHUH C TIOMOUIBIO MOJIETICH. ® T[POBEJCHHME MHCCIEOBAaHUS MO TPOBEpKE KaKoH-IuOo
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TUIOTE3bl, HAmpUMeEp: MAAJbHOCTh TOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAILHO, TeM OoJblle, YeM OoJblle
BBICOTA ITYCKa,

MMOCTPOEHHUE MPOCTEHIIUX Mojiesiel (HU3UICCKUX SBICHUI
(B BHIE PHUCYHKOB, aNIUIMKAIUH, pelbe(HBIX PHCYHKOB
WIH CXeM), Harpumep najicHue npeaMeTa;
IPSIMOJIMHENHOE PacIIpOCTPAHEHHE CBETA.

Pa3znea 2. [lepBoHavasibHbIE CBeJIeHUsI 0 CTPOCHUU BelecTBa (S 4.)

Crtpoenue
BemecTna. (1

q.)

ATOMBI W MOJIEKYJbl, MX pa3Mepbl. OMbITEL, JOKa3bIBarOIIHUE
JUCKPETHOE CTPOEHHUE BEILECTBA.

e HaOMI0/EHUE C IIOMOUIBIO COXPAaHHBIX AHAJIM3aTOPOB MU

UHTEPIIPETallisl  ONBITOB,  CBUICTEIBCTBYIOIIUX 00
aTOMHO-MOJIEKYJISIDHOM CTPOCHHUU BEIIECTBA: OMBITHI C
pPacTBOPEHUEM Pa3IMYHBIX BELIECTB B BOJIC;

OLIEHKAa pa3MepOB aTOMOB U MOJIEKYJ C HCIOJIb30BAaHHEM
¢dortorpaduii, MOIYYEHHBIX HAa AaTOMHOM CHJIOBOM
Mukpockone (ACM), unu mozenei;

OIpe/IeJICHNE Pa3MEPOB MaJIbIX TeJl.

JBr>xeHue

u
B3aMMO/ICHCTBU
€ 4acTHIL
BemiecTna. (2

9.)

JBmwxenue yactuil BemecTBa. CBsi3b CKOPOCTH JBUXKEHUS YACTHI] C
TeMIIEpPaTypOu. bpoyHnoBckoe JIBUKCHUE. Huddysus.
BzauMmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

HaOJII0JIEHUE C TOMOIIBI0 COXPaHHBIX aHAJIM3aTOPOB U
00BsICHEHUE 6p0yHOBCKOFO JABUKCHUSA u ABJICHUSA
nuQQysnn;

MNpoOBEACHUEC U 06T>$ICHCHI/IC OIIBITOB IIO Ha6J'IIOI[eHI/IIO
TCIIJIOBOI'0 paClIMPCHUS Ia30B;

MMPOBEACHUEC U O6’L$ICHCHI/I€ OIIBITOB IIO0 O6Hapy')KeHI/IIO CHUJI
MOJICKYJIIPHOT'O MMPUTAKCHUA U OTTAJIKMBAHUS.

ArperatHbie
COCTOSIHUS
BelecTna. (2

q.)

Al"pel"aTHI)Ie COCTOAHHA BCUICCTBA. CTpOGHI/Ie ra3oB, )KI/I)IKOCTCI\/JI 158
TBEPABIX (KPUCTAIUTMUECKUX) Tel. B3aMOCBs3b MEXKIy CBOICTBAMH
BEIIECTB B  pPa3HbBIX  arperarHblX  COCTOSHUSX U HX
ATOMHO-MOJICKYJISIPHBIM ~ CTpoeHneM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJEL.

onucaHue (C HCIOJB30BAaHUEM TMPOCTBIX  MOJENIECH)
OCHOBHBIX pa3JIMUYMi B CTPOEHUU Ta30B, KUAKOCTEH U
TBEPABIX TE,

00BSICHEHHE MAJION CKMMAEMOCTH KHUIAKOCTEH U TBEPIBIX
TeN, OONBIION CYKMMAEMOCTH Ta30B;

o0bsicCHEeHHE coxpaHeHus: (opMbl TBEPABIX TeN U
TEKYUYECTH KUIKOCTH;

MPOBEICHUE OIBITOB, JOKA3bIBAIOIINX, YTO B TBEPIOM
COCTOSIHMM BOJIbl YAaCTHUIIbI HAXOJATCA B CPEIHEM JAalIbliIe
JIPYT OT Jipyra (TUIOTHOCTh MEHBIIIE), YEM B KHUIKOM;
YCTAaHOBJICHHE B3aUMOCBSI3U MEXIY OCOOCHHOCTSIMHU
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arperaTHbIX COCTOSTHUUN BOJBI U CYIIECTBOBAHHEM BOJHBIX
oprann3moB (MC — Guomnorusi, reorpadusi).

Pa3nen 3. /IBu:xenue u B3aumojeiicreue teua (21 u.)

Mexanuueckoe Mexanuueckoe JABWXKeHUE. PaBHOMEpHOE UM HEPABHOMEPHOE | ® UCCIEIOBAHME PABHOMEPHOI'O JIBMXKEHHS U ONpEIEICHUE
nBuxeHue. (3 nBukeHue. Ckopoctb. CpeaHsiss CKOpPOCTh IPU HEPaBHOMEPHOM €ro IIPU3HAKOB;
q.) JBWKEHUU. Pacuér myTH U BpeMEeHM JIBH>KCHHUSI. e HalmIOJeHUEe C TOMOIIBI0 COXPAaHHBIX AaHAIU3aTOPOB
HEPaBHOMEPHOI'O JBHUKECHHUSI U OINPEIECIICHUE €ro OTIIMYUN
OT pPaBHOMEPHOTI'O JBUKEHNS;
® pCIICHHME 3aJad Ha OIpPEACIICHHE IIyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBUKEHUS;
® aHanmu3 TPaQuUKOB 3aBUCHMOCTH IYyTH M CKOPOCTH OT
BPEMEHHU.
Huepuus, SlBnenve wunHepuuu. 3aKOH HMHEpUUU. B3aumonencTBue Tel Kak | ® OObsICHEHUE 51 MPOTHO3UPOBAHUE SIBJICHU,
Macca, INpUYMHA U3MEHEHHUs CKOpPOCTH JBIMXKEHMs Tell. Macca kak mepa 00yCIIOBJICHHBIX HMHEPIMEH, HAPUMEP: YTO MPOUCXOAUT
IUIOTHOCTS. (4 uHepTHOCTH Tena. llmoTHocTe BemecTBa. CBA3b IUIOTHOCTU C P TOPMOXKEHHUU WM PE3KOM MAaHEBpPE aBTOMOOWIIS,
q.) KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBA. [IOYEeMY HEBO3MOKHO MI'HOBEHHO IMPEKPATUTh IBUKEHUE
Ha BEJIOCUIIE/IEC WIIM CAMOKATE U T 1;
® [IPOBEACHUE M aHaIu3 OINbBITOB, JIEMOHCTPUPYIOIIHUX
U3MEHEHUE CKOPOCTH [BHJKEHHsI Tela B pe3yJbTare
JICUCTBUS HA HETO IPYTHUX TEIL;
® pelIeHHe 3aJa4 Ha OINpe/IeJIeHHe Macchl Tena, ero o0béma
U IIJIOTHOCTH;
® [IPOBEACHUE M aHAJIU3 OMNbITOB, JEMOHCTPUPYIOIIHUX
3aBUCUMOCTb U3MEHEHHUsI CKOPOCTH Teja OT €ro MacChl IpU
B3aNMOJICHCTBHH TEJI,
® 3MepeHHEe MaccChl TeNla Pa3InYHBIMU CIIOCOOaMU;
® onpenereHue IUIOTHOCTH Tella B pe3yJjbTaTe H3MEpPEHUs
ero Macchl 1 00bEMa.
Cwuita. Bunp! cuit. | Cuna Kak XapakTepUCTHKA B3auMoAecTBusA Ten. Cuia ynpyrocTu M | @  H3yYEeHHE B3aUMOJCUCTBUS KAK NPUYMHBI HM3MEHEHUs
(14 4.) 3akoH ['yka. I3mMepeHne CUIIbI ¢ TOMOILBIO JUHAMOMETpA. SIBIeHue CKOpPOCTH TeJla UM €ro ehopMaluu;
TATOTEHUs U cuiia TshkecTH. Cula TSHKECTH Ha IpYTHX TulaHeTax. Bec | @ omucaHue pealbHBIX CUTyalud B3auMOJEHCTBUS Tel C

tena. Hesecomocth. CroxkeHue CHJI, HAIPAaBJICHHBIX 110 OJIHOM

IIOMOIIBIO MOHCHCﬁ, B KOTOPBIX BBOIAUTCA TIOHATUC U
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npsimoi.  PaBHopelctByromas cun  Cunma  TpeHusa.  TpeHue
CKOJIBXKEHHUS ¥ TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.

M300pakeHUE CHUIIBI;

W3yYEHUE CUIIBI YIIPYTOCTH;

UCCJICIOBAHNE  3aBHCHUMOCTH  CHJIBI  YIPYTOCTH  OT
VIJMHEHUS. PE3HMHOBOTO IIHYpa WM TPYXUHBI (C
MOCTpOCHHUEM TpaduKa);

aHaJIN3 MPAKTUYECKUX CUTYaIlUH, B KOTOPBIX MPOSBISCTCS
JEHUCTBUE CHUIIBI YIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK,
BETOK JIepeBa u 1p.);

aHAIIM3 CUTYallMid, CBS3aHHBIX C SIBJICHHEM TATOTCHUS.
OObscHeHHWe OpOMTANBHOTO  JBIJKEHUS IUJIaHET C
WCIIOJIb30BAHUEM SIBJICHUS TATOTCHHS W 3aKOHA WHEPIUU
(MC — actponomus);

M3MEpEeHHUE Beca Tejla ¢ OMOIIBIO0 JHHAMOMETPA;
000CHOBaHKE ITOTO CIIOCO0a NU3MEPEHUS;

aHaJN3 ¥ MOJICTIMPOBAHUE SBJICHHSI HEBECOMOCTH;
OKCIICPUMEHTAIBHOE MOJIyYCHUE MPABHIIA CIIOKEHUS CHII,
HAIPABJICHHBIX BIOJIb OJHOU MPSIMO;

OIpeJIeIICHNE BETMYNHBI PABHOICHCTBYIONICH CHUIT;
W3YYCHHE CHJIBI TPEHUS CKOJBXKCHUS W CHIIBI TPEHUS
TIOKOS;

WCCIIEIOBAaHNE 3aBUCHMOCTH CHJIBI TPEHHUS OT Beca Tela U
CBOICTB TPYIIUXCS TOBEPXHOCTEH;

aHAIIN3 MPAKTUICCKUX CUTYAIH, B KOTOPBIX MPOSBIISETCS
NEHCTBUE CUTIBI TPEHHS, HCIHOIB3YIOTCS CIOCOOBI €€
YMCHBIIICHAS WM YBEIWYCHUs (KaTaHWE Ha JIbDKax,
KOHbKaX, TOPMOXXCHHE aBTOMOOWIIS, MCIIOJIb30BaHHE
MOJITUITHUKOB, TUIABaHUE BOJHBIX )KMBOTHBIX 1 Ap.) (MC
— Ouosorus);

pelieHre 3a1ad ¢ UCIoiIb30BaHUEM (HOPMYIT ISl pacdyéra
CHJTBI TSDKECTH, CHITBI YIIPYTOCTH, CHJIBI TPEHUSI.

Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTeH U ra3os (21 4.)
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JlaBiieHue.
[Tepenaua
JaBIICHUS
TBEPBIMHU
TeJIaMHu,
JKUJIKOCTSIMH U
razamu. (3 4.)

Hasnenne. CrocoObl YMEHBIICHUS H YBEIWYCHHS JABJICHHUS.
JlaBieHne ra3za 3aBUCHMOCTH JIaBJICHHS ra3a OT 0O0bEMa M
temriepatypsl. [lepenaua gaBieHus TBEPAIMU TEIAMU, KUIKOCTIMU
u razam. 3akoH Ilackansa. IITHeBMaTHyeckue MallIMHEL.

aHaJIN3 ¥ OOBSICHEHUE OBITOB U MPAKTUYECKUX CUTYaIUH,
B KOTOPBIX IIPOSIBIISIETCS CHUJIA 1aBICHUS;

000CHOBaHHME CIIOCOOOB YMEHBIICHUS | YBEIHUCHHUS
JIaBJICHMSI,

U3y4EHUE 3aBUCUMOCTH JaBJIEHHS ra3a OT 00bEMa H
TEMIIEPATYPBI;

U3ydeHHe OCOOCHHOCTEH mepenauyd JaBJICHUS TBEPIBIMU
TeJIaMH, KUAKOCTSAMHU U Ta3aMy;

00OCHOBaHME pPE3YJIbTaTOB OIBITOB OCOOEHHOCTAMHU
CTPOEHUS BEILECTBA B TBEPJOM, KUAKOM U ra3000pa3zHOM
COCTOSHUSAX;

HKCIEPUMEHTAJIbHOE JOKA3aTeNIbCTBO 3aKoHa [lackans;
peLIeHHE 3a1a4 Ha Pacy€T AaBICHUs TBEPAOTO Tela.

JlaBieHue
KUJIKOCTH. (5 4.)

3aBUCHUMOCTh JIaBIICHUS >KUIKOCTH OT TIIyOMHBI MOTPY>KEHUSI.
I'uapocratnueckuit  mapamokc. CooOOIIArONIUECs  COCYIBI.
['mapaBiaruecKue MEXaHU3MBI.

UCCIIC/IOBAaHUE 3aBUCUMOCTH JIaBJIEHUS KHUJIKOCTH OT
IJIyOUHBI IOTPY>KEHUS U TUIOTHOCTH YKUJIKOCTH;
HaOJI0ICHWEe C TOMOIIbIO COXPAaHHBIX AHAJIU3ATOPOB C
MIOMOUIbI0 COXPAHHBIX AaHAJIM3aTOPOB U OOBSICHEHUE
IMJIPOCTAaTUYECKOTO MapaJokca Ha OCHOBE 3aKOHA
ITackams;

U3y4eHHe COOOIIAIOIINXCS COCY/I0B;

pelieHune 3a7a4d Ha pacy€T JaBICHUS KUIAKOCTH;
OOBsICHEHHE MpPUHIUMNA JAEHCTBUS  T'MIPABIMYECKOTO
npecca;

aHaIM3 U OOBSCHEHHE MPaKTHUECKUX  CUTYaIHi,
JEMOHCTPUPYIOUINX TMPOSIBICHNUE NABICHUS XKUAKOCTU U
3akoHa [lackans, HarpuMep NPOLECCOB B OpraHU3Me IIPH
ri1y0okoBoiHOM HbIpsiHMM (MC — Guosorus)

ATtmocdepHoe
nasneHue. (6 4.)

Atmochepa 3emmnm U armochepHoe  naBineHue. [IpuunHby
CyIIEeCTBOBaHUS BO3AYIIHOW oOonouku 3emiu. OmnbiT Toppudeniy
N3mepenue atMochepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [IpuOops! mist u3MepeHus]|
aTMOC(EpHOTO JaBJICHHUS.

HKCIEpUMEHTaIbHOE  OOHApyXeHHEe  aTMOC(HEPHOro
JaBJieHUs] AHaIU3 U 0O0BSICHEHHE ONBITOB M MPAKTUYECKUX
CUTyallMi, CBS3aHHBIX C JIEHCTBHEM aTMOC(EpPHOTro
JTaBJICHMUS,;

00BsICHEHHE CYIIECTBOBaHMs aTMocdepsl Ha 3emiie U
HEKOTOPBIX IIJIaHeTaX WM €€ OTCYTCTBUS Ha JPYrux
mianeTax u Jlyne (MC — reorpacgusi, acTpoHOMUS);
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OOBsICHEHUE W3MEHEHHS IUIOTHOCTH aTMOCQepbl ¢
BBICOTOH M 3aBUCHMOCTH aTMOC(EPHOTO MaBJICHHS OT
BBICOTHI,

peleHne 3a7a4d Ha pacy€éT aTMOCHEPHOTO JaBIICHUS;
U3y4eHHe yCTPOHCTBa OapoMeTpa-aHepoua.

[eicTBue

XKUJKOCTHU U Ta3a
Ha TIOTPYKEHHOE
B HUX Teno. (7 4.)

JlelicTBue >KMAKOCTM M Tra3a Ha IOrpYyKEHHOE B HHUX TeJO.
Brrtankusaromas (apxumenosa) cuwia. 3akoH Apxumena IlnaBanue
Tes1. Bo3nyxomnnaBanue.

AKCIIEPUMEHTAJIbHOE OOHAPYKCHHE JICHUCTBUS KUIKOCTH U
ra3a Ha IIOrpy>KEHHOE B HUX TeJIO;

OIpeCICHUE BBITAJKUBAIONIEH CHUIIbI, JEHCTBYIOLICH Ha
TEJIO0, NOTPYXKEHHOE B )KUIKOCTB;

MPOBEJICHUE U OOCYKJIEHUE OIBITOB, TEMOHCTPUPYIOLINX
3aBUCHUMOCTDH BBITAJIKUBAKOLIEH CHJIbI, JACHUCTBYIOLIEH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIAKOCTD
YacTH TeJa M OT INIOTHOCTH JKUJIKOCTH;

HCCIIeN0BaHIE 3aBHCHUMOCTH Beca Tejla B BOAE OT 00bEMa
MOrPYKEHHOMN B AKUJKOCTh YACTH TEJA;

peleHre 3ajad Ha MPUMEHEHHE 3aKoHa Apxumena u
YCJIOBUSI TUIABAHUS TEN;

KOHCTPYMPOBAHHUE apeoOMETpa WM KOHCTPYHPOBAHUE
JIOJIKW U OTIPEEIIEHNE €€ TPY30NO0IbEMHOCTH.

Pa3nes S. PaGora m MmomnocTh. JHeprus (12 4.)

PaGora u
MOIIHOCTb. (3

9.)

Mexannyeckasi pabota. MOITHOCTb.

® DKCICPHUMCHTAJIBHOC ONPECACIICHUC MEXaHUYECKOM pa6OTLI

CWJIBI TSDKECTH NpPU MaJIeHUU Tela W CWIbl TPEHUS NpU
PaBHOMEPHOM IEPEMEILEHUU Teja IO TOPU30HTAIBHOMN
MIOBEPXHOCTH;
pacuéT MOILHOCTH,
JIECTHHUIIE;
peleHre 3afady Ha pacuyéT MEXaHM4YecKoh paboThl U
MOIIIHOCTH.

pa3BUBaeMOM MpPHU TMOABEME IO

IIpoctslie
MEXaHU3MBL. (5

q.)

IIpocTble MEXaHU3MBI: OJIOK, HAaKJIOHHAs IUIOCKOCTb.
IIpaBuno paBHOBeCHS.

Peruara. IlpuMeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY
«3omnotroe mpaBuiao» MexaHuku. KIIJI mpocTeix MexaHW3MOB.

HpOCTBIe MCXAaHU3MEI B GBITy U TeXHHUKe. Peluaru B Tejle 4elloBeKa.

pblyar,

OIIPEJIEIICHUE BBIUTPHIIIA B CUJIE IIPOCTHIX MEXAaHU3MOB Ha
MpUMepe pbluara, MoJBUKHOTO U HETOABM)KHOTO OJIOKOB,
HAaKJIOHHOM IUIOCKOCTH;

HCCIIEI0BAHNE YCIIOBHUS PAaBHOBECHUS pblUara;
oOHapy>KeHHE  CBOMCTB MNpPOCTHIX  MEXaHU3MOB B
pa3IMyYHbIX  MHCTPYMEHTAaX U MPUCHOCOOJICHUSIX,
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UCIIONIb3YEMBIX B OBITY M TEXHUKE, & TAaKKE B IKUBBIX
oprannzmax (MC — Ouomorus);

® DOSKCIEPUMEHTAIBFHOE JO0Ka3aTeIbCTBO PAaBEHCTBA pPadOT
IIPY IPUMEHEHUH ITPOCTHIX MEXaHU3MOB;

e onpenenenue KIIJ[ HaKIOHHOM NIIIOCKOCTH;

® DpeleHME 3a7a4 Ha INPUMEHEHHME IpaBUjia pPaBHOBECUS
ppraara u Ha pacyér KII1/]

Mexannyeckas Kunerndeckas u noreHuuanbHas dHeprus. [IpeBpaiieHne ogHOro | @  SKCIEPUMEHTAIBHOE olpezeeHue WU3MEHEHUS
sHeprus. (4 4.) BHUJAa MEXAaHWYECKOM H3HEPIUM B JAPYroil. 3aKOH COXpPaHEHUs MU KMHETUYECKOM M MOTECHUUAIbHOW SHEPIUM Teja IPU €ro
WU3MEHEHHUS SHEPTUHU B MEXaHUKE. CKaTbIBaHUH 110 HAKJIOHHOW IIJIOCKOCTH;

e (QopMyJIMpOBaHME Ha OCHOBE MCCJIECJOBAaHUS 3aKOHA
COXPAaHEHUs MEXaHUYECKON YHEPIHH;

® 00CyXJeHHe TpaHUl] IPUMEHUMOCTH 3aKOHa COXpPaHEHUs
SHEPIuy;

°

pemieHuC 3aga4 € HCIOJIb30BAHHMEM 3dKOHA COXPAHCHUSA
OHCPI'un

PeszepBHoe Bpemsi. (3 4.)

8 kiacc (68 4.)

TemaTnueckuii
0JI0K, TeMbl

OcHoBHOE conep:kanne

OcHOBHBIE BH/IBI 1€SITETbHOCTH
o0yvyarmuxcst

Pasnen 6. TenuioBble siBienus (32 4.)

Crpoenue
CBOICTBA
BemiecTa. (7 4.)

H

Crpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIINE aTOMHOE CTPOCHUE
BEIIECTBA. [€MIOBOE JBMKEHHE aTOMOB M MOJIEKYJI. BpoyHOBCKOE
neukenne. Juddysuss B Trazax, KHUIKOCTSIX M TBEPABIX Telax.
B3anMonencTBue  4acTHLl  BEHIECTBA. ATrperaTtHble  COCTOSIHUSA
BelecTBa. MoJenu CTPOEHUs TBEPABIX TEN, JKUAKOCTEW M Ta3oB.
OOBsicCHEHWE CBOWCTB Ta3oB, JKUJIKOCTEH W TBEPIBIX TEI HA OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX ITPEACTABICHUM.

HaOJI0IeHuEe C TOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB C
MOMOUIbI0 COXPAaHHBIX aHAJIM3aTOPOB M HMHTEPIpETaLus
OTIBITOB, CBUETENBCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEIIECTBA: OIBITHl C PACTBOPEHUEM Pa3IMUHbIX
BELIECTB B BOJIE;

peleHre 3a1a4 1Mo OLEHUBAHUIO KOJIMYECTBA aTOMOB WU
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA,
OIIeHKa yOeTUTEIbHOCTH 3TUX 00OCHOBAHUII;
oO0BbsicHeHHe  OpPOYHOBCKOTO  JBMIKEHHUS,
mhdysum;

OO0BSICHEHUE OCHOBHBIX Ppa3IMYuil B CTPOEHUM Ta30B,

SIBJICHUA
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JKUJIKOCTEN U TBEPIBIX TEN;

IIPOBEJCHUE OIBITOB II0 BBIPAIUBAHUIO KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa;

IPOBE/IEHUE U OOBSICHEHHUE OIBITOB, IEMOHCTPUPYIOIIUX
KallWUIAPHBIC SIBICHUS U SIBJICHUE CMAaYMBaHUs,
OOBSICHEHHE  PONM  KANWUIAPHBIX  ABICHUHA  JUIA
NOCTYIUIEHHS BoAbl B opranusm pactenuit (MC —
ouosorus),

HaOJIOICHNE C TOMOMIBIO COXPAaHHBIX AHAJIU3AaTOPOB C
IIOMOULIBI0 COXpPaHHBIX aHAJIN3aTOPOB, IPOBEIEHUE U
OOBSCHEHUE OIBITOB IO HAOIIOAEHHUIO TEIMJIOBOIO
pacIIMpeHys ra30B, )KUIKOCTEN U TBEPABIX TE,
00BsICHEHUE COXpaHEHUSI 00bEMA TBEPABIX TEN, TEKYUECTU
XKHUJIKOCTH (B TOM YHUCIE, Pa3HULBI B TEKy4eCTH MJIs
pa3HbIX XKHUJIKOCTEH), JaBJI€HU ra3a;

IIPOBEJECHUE OIBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTH
JABJICHUSI BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIH
OXJIAKICHUS;

aHAIM3  IPAKTUYECKUX  CUTYalMi, CBSI3aHHBIX  CO
CBOMCTBAMM Ia30B, )KUJIKOCTEH U TBEPABIX TEIL.

TertoBbie
nporeccsl. (23

9.)

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO
JBIDKEHUS yacTull. BHyTpeHHss sHeprus. CrocoObl HM3MEHEHHs
BHYTpPEHHEH SHEPruu: TeIUIoNepeaya U coBepilieHne padoTsl. Buabl
TEIUIONEPEeIau:  TEIUIONPOBOAHOCTb, KOHBEKIHS, H3JIy4YCHHUE.
KonuyectBO  TemyioTel. VYaenbHas TEIUIOEMKOCTh — BELIECTBA.
TennooOMeH W TEIIOBOE paBHOBECHE. YPaBHEHHE TEIMJIOBOTO
Oananca. [lnaBnenue u oTBepJeBaHNE KPUCTAIIIMYECKUX BEIECTB.
VY nenwbHas Temora miuasneHus. [lapooOpa3oBaHue U KOHJEHCAIUS.
Ucnapenne Kunenwe. VYgaenpHas Termiora mapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS] OT aTMOC(EPHOTO AaBICHHUS.
BraxxHOCTh BO3Ayxa. OHeprus TOIUIMBA. YJeNbHass TEIJIOTa
cropanus. [lpuHuunel paboTel TernoBelx jaBurarenei. KIIJ
TEIJIOBOTO  JABUraressd. TemioBble  JIBHraTeiad M 3amura
OKpYXarollen cpe/ipl. 3aKOH COXPaHEHUs! U PEBpAILEHUs] SHEPTUH B

000CHOBaHUE MPABUIT U3MEPEHUS TEMIIEPATYPHI;
CpPaBHEHHME PA3IMYHBIX CIIOCOOOB HM3MEPEHUS U IIKal
TEeMIIepaTyphI;

HaONO/IeHHE C TIOMOIMIBI0 COXPAaHHBIX aHAJIU3aTOPOB C
MOMOIIBI0 COXPAaHHBIX AHAIU3ATOPOB U OOBSICHEHUE
ONBITOB, JEMOHCTPUPYIOLIIUX HM3MEHEHHE BHYTPEHHEU
SHEPruM Tejla B pe3yibTare Terionepenadyn u padoThl
BHEILIHUX CUJI;

HaOJI0/IeHuEe C TIOMOIIbI0 COXPAaHHBIX AHAJIU3aTOPOB C
MOMOIIBI0 COXPAHHBIX aHAJIN3aTOPOB M OOBSICHEHUE
OTBITOB,  OOCYXJCHHE  TPAKTUYECKUX  CHUTYaIIHi,
JIEMOHCTPUPYIOIIUX pPA3JIUYHbIE BUJIbI TEIUIONEPEAAUun:
TETIONPOBOHOCTH, KOHBEKIINIO, U3TyUYCHHUE;
WCCJICIOBAHME SIBJICHMS TETINIOOOMEHA MPH CMENIMBAHUU
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MCXaHNMYCCKUX U TCIJIOBLIX IMPOLECCAX.

XOJIOZHOMU U TrOpsiYei BOMBL;

HaOJIIOZIeHHe C IIOMOIBI0 COXPAHHBIX aHAJIM3aTOPOB
YCTAHOBJIEHUS TEIUIOBOTO PaBHOBECHUS MEXIY Topsiued U
XOJIOJTHOM BOJOI;

ompeneneHue  (M3MEpeHHE)  KOJIMYECTBAa  TEIUIOTHI,
IIOJly4YEHHOTO BOJAOH IpH TEIIOOOMEHE C HarpeTbiM
METAIIMYECKUM LIUJIMHAPOM,;

onpeneneHue (U3MepeHue) YAEIbHOH TEeII0EMKOCTH
BELIECTBA;

peleHue 3a/1a4, CBA3aHHBIX C BBIUMCIEHUEM KOJUYECTBa
TEIUIOTHI M TETNIOEMKOCTH TIPH TETNIO0OMEHE;

aHaJIM3  CUTyalMi  MPaKTMYECKOro  HCHOJb30BAHHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpHaJIOB, HAIIPUMED, B
LeJsAx HHEpProcOepex eHus: TEIUIOU30JISILHUA,
sHEprocOeperaroIfe Kpbllyi, TEPMOAKKyMYJIITOPbI U T 1;
HaOJI0ZIeHHe C IIOMOIBI0 COXPAHHBIX aAHAJIM3aTOPOB
SBJICHUM MCHIapEHUs U KOHJIEHCAllUH;

UCCIIIOBAaHME  Hpollecca  MCHApEeHUs  pa3IMuHBIX
xuakocred. OObsACHEHUWE SBIEHUN UCHApeHuss U
KOHJICHCALIUX HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS;
HaOJII0JIEHUE C TOMOIIBI0 COXPaHHBIX aHAJIU3aTOPOB U
00BsICHEHHUE Tpoliecca KUIIEHNS, B TOM YU CIIE 3aBUCUMOCTH
TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS;

onpeneneHue (U3MEpeHUe) OTHOCUTENBHOW BIIAXKHOCTU
BO3/yXa;

HaOJII0JIEHUE C TIOMOILBIO COXPaHHBIX aHAJIN3aTOPOB
mpouecca IJIAaBICHHUS  KPUCTAJIMYECKOIO — BEIIECTBA,
HanpuMep, Jb1a;

CpPaBHEHME IIPOLIECCOB IUIABJICHUS KPUCTAIUIMUECKUX TEI U
pa3MArdeHus Mpu HarpeBaHuM aMoOp(HBIX Te;
ornpeneneHue (U3MepeHne) yAeIbHON TeIIOThI IIaBICHHS
JIbaa

O0O0BsICHEHUE SIBJICHUM IUIABJICHUS U KPUCTAJUIM3ALMU Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS;

40




pelIeHue 3a/1ad, CBS3aHHBIX C BBIYMCICHUEM KOJIMYECTBA
TEILIOTHI B IIPOLIECCAX TEILIONEPENayu IPU IIABICHUU U
KPUCTAJUIM3ALUN, UCITAPEHUN U KOHICHCALUU;

aHaJIN3 CUTyalUd NPAaKTHYECKOTO INPUMEHEHHUs SBJICHUN
IUIABJICHUSA W KPUCTAJUIM3ALMU, HAIPUMEp, IOJIy4YeHue
CBEPXUYHCTBIX MATEPHUAIIOB, COJIEBAS TPENIKA U JP.;

aHanu3 paboThl M OOBSCHEHHWE NPUHIUNA JCHCTBHA
TEIJIOBOT'O JABUTATEI,

BBIYMCIICHUE KOJIMYECTBA TEIUIOTHI, BBIACISIOIIETOCS MPU
CrOpaHMHM pa3InyYHbIX BUA0B Torumsa, U KIIJI nBurarens;

o0cyxJieHue IKOJIOTUYECKUX MOCJICICTBUIMA
UCIIONIb30BAaHUsl JIBUTaTelied BHYTPEHHErO CrOpaHws,
TEIJIOBBIX M Tujapodiekrpoctanimii (MC — »skoinorus,
XUMUSA).

Pazjen 7. DiekTpuyeckue 1 MarHuTHeole sisjienus (35 4.)

DNEeKTpUYECKUe
3apsbl.
3apsKeHHbBIS
Tela W HX
B3aUMOJICVICTBHE

(7T4)

Onextpuzauusi Ted. J[Ba poaa  DIIEKTPUYECKUX  3apsi/ioB.
B3aunmMopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona. Dnektpuueckoe
none. [IpuHuun cynepno3uuuu 3jekTpuyeckux nosied. Hocurenu
ANEKTPUUECKUX 3apsAOoB. DJIEMEHTAPHBIN SJIEKTPUUECKUH 3aps.
Crtpoenue aroma. [IpoBOAHUKN U AUAIIEKTPUKHU. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsija.

HaOJII0JIEHUE C TOMOIIBI0 COXPaHHBIX aHAJIM3aTOPOB U
IPOBE/ICHUE OMNBITOB IO 3JEKTPU3ALMM Tel IpH
CONPUKOCHOBEHUH U UHAYKLIHEH;

HaOJI0IGHHE C TMOMOIIBI0 COXPAHHBIX AHAIU3aTOPOB M
00BsicCHEHUE B3aMMOJENCTBUS OJIHOMMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TEI;

00BsICHEHUE MPUHIUIA IEHCTBUS SJIEKTPOCKOIA;
00BbsICHEHUE SBJICHUI JJIEKTPU3ALAN pu
CONPUKOCHOBEHUM TEJI U MHAYKLHUEH C HCIOJb30BaHUEM
3HAHUN O HOCHUTEJIAX IEKTPUUECKUX 3apsI0B B BEILIECTBE;
pacrnio3HaBaHHe U OOBSICHEHHE SIBICHHUI 3JEKTpU3alllu B
IIOBCEIHEBHOM JKH3HY;

HaOJII0JIEHUE C TOMOIIBI0 COXPaHHBIX aHAJIN3aTOPOB U
OOBSICHEHHE  ONBITOB,  HWUIIOCTPUPYIOIIUX  3aKOH
COXPaHEHHUS TEKTPUUYECKOTO 3apsiia;

HaOJI0ZIeHHe C TIOMOIIBI0 COXPAaHHBIX aHAJM3aTOPOB
OMBITOB MO  MOJIEIMPOBAaHUIO  CUJIOBBIX  JIMHUHN
AIIEKTPUYECKOTO TOJIS;

HNCCICIOBAaHUC JIeHCTBUSA QJICKTPHUYCCKOI'O0  IOJII  Ha
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MMPOBOAHUKHU U JUBJICKTPUKH.

DIIEKTPUYECKUI
TOK. (22 4.)

ONEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAHHS DJIEKTPHUUECKOTO
TOKA. VICTOYHHMKM NOCTOSHHOIO TOKa. [IEHCTBUSA 3JIEKTPUYECKOTO
TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKHH TOK B
KUAKOCTAX M Tra3ax. Onekrpuueckas uenb. Cuna  TOKa.
Onekrpuueckoe HamnpsbkeHue.  CoONpoTHUBIEHHE  IPOBOJHUKA.
VY nenpHOE CONPOTUBIIEHUE BEIEeCTBA. 3akOH OMa JUIs y4acTKa LEeIH.
ITocnenoBarenbHOE M TApaLIEIbHOE COECIUHEHHUE IPOBOIHUKOB.
Paborta u MoutHOCTB 31€KTpUUecKOro Toka. 3akoH /xoyna—Jlenua.
DJEeKTPONpPOBOIKA U OTPEOUTENH MIEKTPUUECKON IHEPTUU B OBITY.
Kopotkoe 3aMbIkanue.

HaOMIOJICHNE C TIOMOINBIO COXPAHHBIX aHAIN3aTOPOB
Pa3jIMuHBIX BHU0B I[eﬁCTBHﬂ QJICKTPHUYCCKOI0 TOKa U
OoOHapyXeHHE STHX BHJIOB JCHUCTBHS B ITOBCEAHEBHOMN
KHU3HH,

cOOpKa M MCHBITAHUE 3JIEKTPUUYECKOM LENH IMOCTOSHHOTO
TOKa;

U3MEPEHUE CUIIBI TOKA aMIIEPMETPOM;

HU3MCPCHUC JJICKTPUUICCKOI0 HANIPAKCHUSA BOJIbTMCTPOM;
IPOBEJCHNUE U OOBSICHEHHE OIBITOB, JEMOHCTPUPYIOIIUX
3aBUCHMOCTh AIIEKTPUYECKOTO COIIPOTHBIICHUS
NPOBOJAHMKA OT €ro JJIMHBI, IUION[aJH MONEPEYHOTro
CCUCHUA U MaTCpHUalia,

UCCJIEJOBAaHHE 3aBUCHMOCTH CHJIBI TOKA, MPOTEKAIOIIEro
4yepe3 pe3ncTop, OT CONPOTHBICHUS pPE3UCTOpAa U
HarnpsDKEHUs Ha pe3UCTOpeE;

MpOBEpKa TMpaBWwia CJIOXKEHUS  HaMPSIKEHUI
M0CJIEI0BATEIbHOM COEIMHEHUHU JBYX PE3UCTOPOB;
IpoOBEpKa MpaBUia Ul CHJIBI TOKa IMpH MapasieIbHOM
COEIMHEHNH PE3HCTOPOB;

aHaJIM3 CUTyallUd MOCJEJOBAaTEIbHOTO U MapayljeNbHOro
COCAMHCHUA NPOBOAHHMKOB B JOMAIIHHUX J3JICKTPUUCCKUX
CeTsIX;

peleHune 3aja4 ¢ UCoIb30BaHueEM 3akoHa Oma u popmyn

pu

pacuéra AIIEKTPUYECKOTO COTIPOTUBIICHUS npu
MOCJICIOBATEIHHOM ¥ IMMapajuleJIbHOM  COSAMHEHHUH
MIPOBOHHUKOB;

oTpeneieHne paboThI AIIEKTPHYECKOTO TOKa,
MPOTEKAIOILIET0 Yepe3 Pe3ucTop;

ONpeNeieHne  MOIIHOCTH  DJIEKTPHYECKOTO  TOKa,

BBIJICIIIEMON Ha PE3UCTOPE;
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HCCIICAO0OBAHUC 3aBUCUMOCTHU CHJIbI TOKaA 4YCPE3 JIaMIIOUKY
OT HAIIPAXKCHUA HA Heﬁ,

e onpenenenue KIIJ[ HarpeBarens;
® lCcClIeJOBaHUE IPeoOpa3oBaHUs SHEPIrUU IPU HOIbEME
rpy3a d2JIEKTPOABUTATEIIEM;
® O00BbsACHEHME YCTpoOilcTBa M  IpUHLUNA  JACHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATEIbHBIX IPUOOPOB;
® 00bsACHEHHE NPUUMH KOPOTKOTO 3aMbIKaHUS M NMPUHLIMIIA
JIENCTBUS TIAaBKUX IIPEIOXPaHUTENEH;
® DpeleHME 3ajad C MCIOJIb30BaHUEM 3akoHa JIxkoyis-
Jlenna;
® Ha0JIOJIeHHEe C IOMOULIbI0 COXPaHHBIX aHAJIU3aTOPOB
BO3HUKHOBEHUS JIEKTPUUYECKOIO TOKA B )KUJIKOCTH.
MaruutHsble ITocrositHHBIE MarHuThL. B3auMoIENCTBUE NMOCTOSHHBIX MAarHUTOB. | ® KCCIEAOBAaHWE MarHUTHOTO B3aMMOJEHCTBHS OCTOSTHHBIX
siBiieHus. (6 4.) MarnutHoe mnosne. MarHuTHoe mosie 3eMJIM U €r0 3HA4eHHE s MAarHMuTOB;
u3HU Ha 3emiie. OnbIT Opcrena. MarHUTHOE 10JI€ 3JIEKTPUYECKOrO | ®  W3Y4YEHHE MAarHUTHOIO IOJIS MOCTOSIHHBIX MarHuTOB IpU
Toka. IIpuMeHeHue »snekTpoMarHuToB B TexHHKe. JlelicTBue UX 00bETUHEHUH U pa3eiCHUY;
MarHUTHOTO IIOJII HA IPOBOJHUK C TOKOM. OJIEKTPOJBUIAaTENb | ® TIPOBEACHUE OIBITOB 110 BU3YyaJIN3ALUU MO TOCTOSHHBIX
IIOCTOSIHHOTO ~ TOKa. [cmonb30oBaHWE  DJIEKTpPOJABHTATENEN B MarHuToB;
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. ® U3y4YeHHUE SBJICHMS HAMarHUYMBAaHUS BELIECTBA,
® UCCIeAOBaHME JEHCTBHUS  JJIEKTPUYECKOTO TOKA Ha
MarHuTHYIO CTPEJKY;
® T[IPOBEJCHHE ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCHUMOCTh
CHJIBI B3aMMOJEHUCTBHS KATYIIKH C TOKOM M MarHura ot
CHWJIBI M HAIIPaBJICHUsI TOKA B KaTYILIKE;
® aHanu3 CUTyallul  TNPAKTUYECKOTO  IPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX YCTPONUCTBAX,
IIPOMBIIIJIEHHOCTH, METULIUHE);
® U3ydeHHEe JIEHCTBUS MarHUTHOTO IOJIsI Ha MPOBOJHUK C
TOKOM,;
® U3y4YeHUe JACUCTBUS FIEKTPOABUTATENS;
e u3Mepenue KIIJI anekTpoBUraTeIbHON yCTaHOBKH;
] pa3IMyYHBIX TNPUMEHEHHH

pacrio3HaBaHME M aHAJIN3
AJIEKTPOABHUraTeneil (TpaHCIopT, OBITOBBIE YCTPOMCTBA M
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Ip.).

PeszepBHoe Bpemst (3 4.)

9 kaacc ( 684.)
TemaTnueckui OcHoOBHBIE BUBI 1eSITEILHOCTH
OcHoBHOe co/iep:KaHue
0JI0K, TeMa o0yuaromuxcst
Pa3nen 8. Mexanuueckue siBjienus (40 4.)
MexaHunueckoe Mexannueckoe aBrkeHrne. MatepuanbHas Touka. Cuctema orcuéra. | @ aHaiM3 W OOCYXKACHHE  PA3JIMYHBIX  MPUMEPOB
JIBYDKCHUE U OTHOCHUTEIBHOCTh ~MEXaHMYECKOTO JBW)KCHHUS. PaBHOMEpHOE MEXaHUYECKOTO JIBH)KCHUS;
CIIOCOOBI €T0 MPSMOJIMHEHHOE JBW)XKCHHE. HepaBHOMEpHOE MPSIMOJIUHEHHOE | ® OOCYKICHHE TpaHUIl MIPUMEHHUMOCTH MOJIeTTN
onucanus. (10 4.) | nBwkenue. CpenHsisi © MTHOBEHHAs: CKOPOCTh TeJa TP HEPaBHO- «MaTepualibHas TOYKay;
MEPHOM JBYKEHUH. Yckopenue. PaBHOyCKOpeHHOE | ® oOmHMCaHWEe MEXaHWYECKOTO JIBIDKCHUS  Pa3IMYHBIMU
npsMonuHeiiHoe aBmkenne. CBoboaHoe nagenue. OnbiTel [Nanumes. crocobamu (ypaBHeHuUe, TadnuIa, rpaduk);
PaBHOMepHOE JBWKEHHWE TIO OKpYKHOCTH. [lepwoy W dacTora | @ aHAIW3 >KU3HCHHBIX CHUTYaIlMii, B KOTOPBIX IMPOSBISETCS
oOparieHusl. Jluneitnas u yTIoBast CKOPOCTH. OTHOCHUTENILHOCTh MEXaHMYECKOTO ABM)KCHUS;
LleHTpOCTPEMUTENEHOE YCKOPEHHE. ® Ha0NIIOJIeHHEe C TIOMOIIBIO COXPaHHBIX AaHAJIH3aTOPOB
MEXaHUYECKOTO IBMKCHHSI Tella OTHOCUTEIHHO pPa3HBIX
TeJI OTCUETA;
® CpaBHEHHUE MyTel U TPACKTOPHM IBHKEHUSI OJTHOTO U TOTO
K€ Tella OTHOCUTENFHO PAa3HBIX TeJl OTCUETA,
e ananu3 Tekcta ['anunes 00 OTHOCUTENBHOCTH JIBUKEHHUS;
BBITIOJTHEHUE 3/IaHUH TI0 TEKCTY (CMBICIIOBOE YTEHUE);
® ompeeneHne CpeaHe CKOPOCTH CKOJBKEeHUs OpycKa UITu
JIBMKCHHUS IIAPHUKa 110 HAKJIOHHOM IJIOCKOCTH;
® aHamM3 M OOCYXJeHHE CHOCO0OB MPUOIIKEHHOTO
OTIpe/IeIICHUsI MTHOBEHHOM CKOPOCTH;
® ompefeNeHue CKOPOCTH  PaBHOMEPHOTO  JIBMDKEHUS
(mapuka B OKHJKOCTH, MOJICIH  JJCKTPHUECKOTO
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aBTOMOOMJIS U T. 11.);

OIpeieNIeHUe My TH, TPOHICHHOTO 32 JaHHBIH IIPOMEXYTOK
BPEMEHH, M CKOPOCTH TeJa Mo rpaduKy 3aBUCUMOCTH Ty TH
PaBHOMEPHOTO JBIKEHHS OT BPEMCHHU;

0o0CyXJIeHUE  BO3MOXKHBIX  MPHUHIMIIOB  JICHCTBUS
PUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB);
BBIUMCJICHHE MYTH U CKOPOCTU TPU PAaBHOYCKOPCHHOM
NPSIMOJIMHEIHOM JIBUKCHUU TEJIa,

ompesieNieHue MPOUICHHOTO MMYTH U YCKOPECHHUS IBHXKEHUS
Tena o rpapuKy 3aBHCUMOCTH CKOpPOCTH
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JTBUKCHHS TEJIa OT
BpPEMCHU;

OTpe/icliecHue YCKOPCHHS Tela IPH PaBHOYCKOPCHHOM
JIBH)KCHUU 110 HAKJIOHHOM TIOCKOCTH;

W3MEpEeHUe TMeproja W YacTOTHl OOpalieHHs Telia TI0

OKPYKHOCTH;
OIpEEIIEHNE CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS TEJIa I10
OKpPY’KHOCTH;
peuieHUEe 3aJady  Ha OIPENCICHHE KHUHEMAaTHYECKHUX

XapaKTEPUCTUK MEXAHUYECKOTO JBHKCHUS PA3JTUYHBIX
BHJIOB;

pacro3HaBaHUEe U TPHOTMKEHHOE OMUCAHUE PA3IMYHBIX
BUJIOB MEXAHUYECKOTO JBW)XEHUS B IPUPOJE U TEXHUKE
(Ha mpuMepax CBOOOAHO TMANAIOIMIUX TeEN, JABUKCHUS
YKUBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJCTB U JIp.).

BzaumonaetictBue
ten. (20 4.)

IIepBbit 3akoH Herotona. Bropoi 3akoH Herotona. Tperuit 3akoH
Herorona. [lpunmun cynepnosuiuu cui. Cuna ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuia TPEHUs! CKOJIbKEHMS, CUJla TPEHUS TIOKOs,
npyrue Buiabl TpeHus. Cuiga TSOKECTH W 3aKOH BCEMHUPHOIO
TATOTEHHs. YCKOpPEHHE CBOOOJIHOrO MajeHHs. J[BuXKeHue IiaHer
Bokpyr Connna. IlepBas kocmuueckass ckopoctb. HeBecomocThs u
neperpy3ku. PaBHoBecue MarepuambHOW TOYKH. AOCOIIOTHO
TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C 3aKPEIJIEHHOW OChIO
BpaieHus. MoMeHT cuibl. LIeHTp TsKecTH.

HaOJI0IGHWEe C TMOMOIIBI0 COXPAHHBIX AHAIU3aTOPOB H
00Cy>k/JIeHUE OMBITOB C IBUKEHUEM TeJla IPU YMEHBIICHUN
BIIUSHUS IPYTUX TEJI, NPENATCTBYIOIIUX ABUKECHUIO;
aHalM3 TekcTa [ammues ¢ ONHMCAaHWEM MBICICHHOTO
HKCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HWHEPIUH;
BBITIOJTHEHHE 3a/1aHUH 10 TEKCTY (CMBICIOBOE UTEHUE);
00Cy>/1eHrne BO3MOXXHOCTH BBIITOJHEHUS 3aKOHA HHEPLIUU
B Pa3JIMYHBIX CUCTEMAX OTCUETA,

HaOJI0ICHHE C TMOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB H
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00CyX/IeHue MEXaHMUYECKUX SIBICHUH, MPOUCXOAALINX B
cucreMe otcuéra «Tenexka» Hpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIIHHO KaOuHEeTa (PU3UKH;
JICMCTBUS ¢ BEKTOpPaMHU CHWJI: BBIIIOJHEHHME 3aJaHUil 110
CJIO’KEHUIO M BHIYMTAHHUIO BEKTOPOB;

HaOJII0IEHNE C TOMOILBIO COXPAHHBIX aHAJIN3aTOPOB U/UJIH
MPOBE/ICHUE ONBITOB, JEMOHCTPUPYIOLINX 3aBUCHMOCTb
YCKOPEHHUs Tella OT MPUIIOKEHHOM K HEMY CHUJIbI U MacChl
Tena;

aHaIM3 M OObSCHEHHE SBJICHUH C MCIOJIb30BAaHUEM
BTOPOro 3akoHa HproTOHA;

peleHre 3aJady C MCIOJB30BAaHMEM BTOPOIO 3aKOHA
HrproToHa 1 paBuiIa CI0KEHUS CHIT;

orpeieieHue JKECTKOCTH MPYKHUHBI;

aHaIM3 CHUTyallud, B KOTOPHIX HAOJIOMAIOTCS YIpyTrHe
negopmanuu, U ux o0ObsICHEHUE C UCII0Ib30BAHUEM 3aKOHA
I'yk;

peleHne 3a7ad ¢ UCIOIb30BaHNEM 3aKoHa ['yKa;
UCCJIEIOBAaHUE 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBbKEHHSI OT
CWJIBI HOPMaJIbHOTO JaBieHus. OOCyk1eHne pe3yabTaToB
HCCIIEI0BaHMS,

omnpeneneHue KodhPuImeHTa TpeHus CKOJIbKEHNUS,
U3MEPEHUE CUJIbI TPEHUS TTOKOS;

peleHne 3a7ad C UCIOJIb30BaHUEM (OPMYIBI ISl CHIIBI
TPEHUS CKOJIbKEHUS;

aHaIM3 JBW)KCHUS TEN TOJNBKO TOJA JCUCTBHUEM CHIIBI
TSKECTU — CBOOOIHOTO MAJICHNUS;

O0OBSICHEHWE HE3aBHCUMOCTH YCKOPEHHsS CBOOOJHOTO
najieHus! OT MaccChl Tea,

OIICHKA BEJIMYMHBI CHITBI TSATOTEHUS, IEHCTBYIOIICH MEXITy
JBYMs TeJlaMH (IJ1s1 pa3HbIX Macc);

aHaJIM3 JBW)KEHUS HEOECHBIX TeJ TOJ| JACWCTBUEM CHIIBI
TATOTEHUS  (C  HUCIOJb30BAaHUEM  JIOTIOJHUTEIBHBIX
MCTOYHUKOB MHGOpMAIIH);
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pelleHre 3a1ad C MCIOJIb30BAHUEM 3aKOHA BCEMUPHOIO
TATOTEHUS U POPMYJIBI I pacyéTa CUIIbI TSHKECTH;
aHaJIu3  OPUTMHAJIBHOIO  TEKCTa,  ONMCHIBAIOLIETO
IIPOSIBJIEHUS 3aKOHA BCEMUPHOI'O TATOTEHUS; BBINOJIHEHHE
3aJJaHUH 110 TEKCTY (CMBICIOBOE UTEHUE);

HaOJI0ICHHE C NOMOILBI0 COXPAHHBIX AHAJIU3aTOPOB U
0o0CyX/IeHue ONBITOB IO H3MEHEHHIO Beca Teja IpH
YCKOPEHHOM JIBUKECHUMY;

aHaJlu3  yCIOBUH BO3HUKHOBEHHS HEBECOMOCTH U
neperpysKu;

pelleHre 3aa4 Ha OIpEJeNICHHE Beca Tela B pa3IMuYHbIX
YCIIOBHSIX;

aHaIM3 CWI, ACHCTBYIOIIUX HA TEJIO, IOKOsIeecs Ha
OT10pE;

OIpE/IeJICHUE LIEHTPA TSHKECTH Pa3JIMUHbIX TEJ.

3aKOHEI
COXpaHEHHS.

9.)

(10

Wmnynec Tena. M3menenne ummynbca. Mmmynsc cuibl. 3akoH
COXpaHEHUs HuMITyJbca. PeakTuBHOe IBHKEHHME. MexaHudeckas
pabota ¥ MomHOCTh. PaboTa cui TSKECTH, YNPYrocTH, TPEHUS.
Cas13b sHepruu u padoTsl. [loTeHnnanpHas SHEprus Tela, MOAHATOTO
HaJl IIOBEpXHOCTBbIO 3eMiM. IloTeHuumanbHas DHEpPrus CKaTrou
npyxusbl. Kunermueckas sHeprusa. Teopema 0O KHHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON DHEPTHH.

HAOIO/IEHUE C TMOMOIIBI0 COXPaHHBIX aHAJIM3aTOPOB U
00CyX/IeHuE OIBITOB, JEMOHCTPUPYIOUINX Meperaady
UMITyJIbCA TPU B3aUMOACWCTBUU TeIl, 3aKOH COXpPaHEHUS
UMITyJIbca TMpH a0CONIOTHO YIPYrOM U HEYHpyrom
B3aUMOJICHCTBUH TEIT;

aHAIM3  CHUTyalud B OKpYXKAamOUIeM  KU3HH €
MCMOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA,;
pacrio3HaBaHHWE SIBJICHUS PEAKTUBHOTO JIBIDKEHHUS B
npupoae u Texuuke (MC — 6uonorus);

NPUMEHEHHE 3aKOHA COXPaHEHHsI UMITYJIbca Ui pacuéra
pe3yabTaTOB  B3auMOJEHCTBHA Ten (HA IpUMepax
HEYIIPYTOro B3aWMOJICHCTBHS, YNPYroro LIEHTPAITBHOTO
B3aMMOJICHCTBUS ABYX OJMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HEMOJIBUYKHO);

peleHre 3a7a4d C HUCIOJIb30BAHMEM 3aKOHA COXPAaHEHUS
UMITYJIbCa;

orpeieieHne paboThl CUITBI YIIPYTOCTH PU NOAbEME Ipy3a
C UCTIOJIF30BaHNEM HETIOIBHYKHOTO U ITO/IBHYKHOTO OJIOKOB;
U3MEPEHUE MOIIHOCTH;
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U3MEPEHNE MMOTEHLMAIBHOMN
neopMUPOBAHHON MPYKUHBL;
W3MEPEHHE KHHETUYECKOW JHEpPruv Tejaa IO JJIMHE
TOPMO3HOTO IyTH;

SKCIEPUMEHTAIIBHOE CpaBHEHUE H3MCHCHUS
MOTEHIMAJIBHON M KUHETHYECKOM SHEpPruil Teja Ipu
JBMIKCHHUHU 110 HAKJIOHHOM MIIOCKOCTH;
SKCIEPUMEHTAJIbHAA  MPOBEPKAa 3aKOHA COXPAHECHUSA
MEXaHUYECKOUW SHEPTUU P CBOOOTHOM NaICHUU;
MPYMEHEHHE 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUuu
JUIs pacyéra MOTEHUHUAJIBHOW M KUHETHYECKOW JHEPrui
Tena;

peleHne 3aJa4y C HMCIOJIb30BAHUEM 3aKOHA COXPAHECHUS
MEXaHUYE€CKOW SHEPTHUU.

SHEPIrUH yIpPYro

Pa3zgen 9. Mexannueckue Kojge0anud u

BOJIHBI (15 4.)

Mexanunueckue
koJjiebanus. (7 4.)

KonebarenbHoe JIBUJKECHHE. OcHoBHbIE XapaKTEPUCTUKU
Kose0aHUH: Tepuoj, 4acToTa, aMIUINTyJaa. MaremMaTudeckuil u
IIPYKHUHHBIN MasITHUKHU. IIpeBpaienue SHEpruu npu
KosiebaTeIbHOM JBUKCHHH. 3aryxaromue KoJIeOaHusl.
Boinyxnennsie konebanus. Pesonanc.

HaAOJIIOJIECHUE C TIOMOILBI0O COXPAHHBIX aHAJIN3aTOPOB
Kose0aHui Moja NeHCTBUEM CHI TSDKECTU U YIPYTOCTH U
oOHapyKeHHE TOAOOHBIX KOJICOAHWH B OKpY)KaoLIeM
MUDE;

aHaJIn3 KoJieOaHui Ipy3a Ha HUTU U Ha MPYKUHE;
Olpe/ielIeHue YacTOThl KoJeOaHWH MaTeMaTH4ecKoro M
MPYXUHHOTO MasiTHUKOB;

HaOJI0IGHHEe C TMOMOILBI0 COXPAHHBIX AHAJINU3aTOPOB M
00BSICHEHUE SIBJICHUSI PE30HAHCA;
UCCJIEOBAHNE  3aBUCUMOCTH  II€pUoJa
MOJIBEILIEHHOTO K HUTH TPy3a OT JAJIUHbI HUTH;
NpOBEpKa HE3aBUCHUMOCTH Nepuoja KojeOaHWH TIpys3a,
MOJIBELLIEHHOTO K JIEHTE, OT MacChl Ipy3a;

HaOJI0IGHWEe C TOMOIIBI0 COXPAHHBIX aHAJINW3aTOPOB H
00Cy>XJIeHUE OIBITOB, JIEMOHCTPUPYIOLIUX 3aBUCUMOCTH
nepuosia KojeOaHui MPYKMHHOTO MAasiTHUKA OT MaccChl
rpy3a 1 *KECTKOCTH IIPYKUHBI;
IIPUMEHEHNE MaTEMaTHUYECKOTO "
MasiTHUKOB;

KoJiIeOaHuil

IPY>KUHHOTO
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B KauecTBE MOJEJCH JJs omHucaHus KojeOaHud B
OKpYXKaloIIeM MUPE;

peleHre 3a1a4, CBI3aHHBIX C BBIYMCICHUEM I OIICHKOM
4acTOTHI (Teprojaa) KojieOaHuM.

Mexanuueckue
BOJIHBIL. 3BYK. (8 4.)

CaoiicTBa MexaHudeckux BOJIH. [[nuHa BonHbl MexaHudeckue
BOJIHBI B TBEPAOM TeJE, CECMUYECKHUE BOJHBI. 3BYK. ['pOMKOCTH
3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. HPpa3ByK u yIbTpa3BYK.

oOHapyKeHHE M  aHAJIU3 BOJIHOBBIX  SBICHHHA B
OKpY>KarolLleM MUDE;

HAOMIOCHUE C TIOMOINBI0 COXPAHHBIX aHAIU3aTOPOB
pacrpoCTpaHeHUs IPOJIOJBHBIX U IONEPEYHBIX BOJH (Ha
MOJIeNI) M OOHAapy>XeHHE aHAJIIOTUYHBIX BUIOB BOJIH B
npupoe (3ByK, BOJSTHbIC BOJIHBI);

BBIUMCJIEHHUE JUIMHBI BOJIHBI M CKOPOCTH PaCIpOCTPaHEHUs
3BYKOBBIX BOJIH;

AKCIIEPUMEHTAJIbHOE  OINpEAENEHUE TpaHMLl YacTOThI
CJIBIIIUMBIX 3BYKOBBIX KOJI€OaHMIi;

HaOIIOZICHUE C IIOMOIIBI0 COXPAHHBIX aHAJIM3aTOPOB
3aBUCUMOCTH BBICOTBI 3ByKa OT 4YacTOThI (B TOM 4YHCIE C
HCI0JIb30BaHNEM MY3bIKaJIbHbBIX UHCTPYMEHTOB)
HaGnroneHue ¢ NMOMOIIBIO COXPAaHHBIX AHAIMU3aTOPOB U
0OBSICHEHUE SIBJIEHUS aKyCTHYECKOI'O PE30HAHCA;

aHaJIn3  OPUTMHAJIBHOIO  TEKCTa,  IOCBALIEHHOIO
UCIIOJIb30BaHUIO 3BYKa (WJIM YJIbTpa3ByKa) B TEXHHUKE
(9x0MoKaIus, yIbTpa3ByK B MEIUIIUHE U JIp.); BBITOJIHEHHE
3aJJaHUH 10 TEKCTY (CMBICIOBOE UTEHHE).

Pa3zpnen 10. DiaekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI (10 4.)

ONEeKTpOMarHuTH
oe noJse u
3JIEKTPOMArHuTH
bI€ BOJIHEI. (6 4.)

DNEeKTPOMarHuTHOE MoJje. DIIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA
AJEKTPOMArHUTHBIX BOJH. [llkama SJIEeKTpOMAarHUTHBIX BOJIH.
Hcnonbs3oBaHne >JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.
OnekTpomMarHuTHas mpupoga ceta. CkopocTh cBera. BoiHOBBIE
CBOICTBA CBETA.

HOCTPOEHHE paccyKIeHuH, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPUIECKOTO M MAarHUTHOTO TIOJICH;
HKCIEPUMEHTAIBHOE U3y4eHue CBOWCTB
AIIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE C IOMOIIBIO
MOOWIJIBHOTO Tesle(hoHa);

aHaTM3  PEHTICHOBCKMX  CHUMKOB  YEIIOBEYECKOTO
OpraHu3Ma;

aHAIN3 TEKCTOB, OTTHCHIBAIOIITIX MIPOSIBIICHUS
AIIEKTPOMArHUTHOTO HW3IY4YeHHUsS B MPUPOJAE: IKUBBIE
OpPTraHW3MBbl, W3JIy4eHUs] HeOECHBIX Tell (CMBICIOBOE
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YTCHUE);

® paclo3HaBaHWE U AaHAU3 PA3JIMYHBIX MPUMEHEHUN
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE;
® pelIeHHe 33/1a4 C UCIOIb30BaHUEM (POPMYJI AJIsi CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, JUTMHBI BOJIHBI U YaCTOTHI CBETA.
OnektpoMarouTH | OnbiTel  @apanes. SIBreHue SJIEKTPOMArHUTHOM  HMHAYKUWU. | ® ONBITHI MO HUCCIIEJOBAHUIO SIBICHHUS 3JEKTPOMArHUTHOMN
as unaykuus. (4 | Ipasuno Jlenma. OnektporeHeparop. CrnocoObl  MONTy4YeHUs MHAYKIUU: UCCICAOBAHHE W3MCHEHUM 3HAYCHHUS U

9.)

3J'ICKTpI/ILI€CKOI71 OHCPI'uu. BHCKTpOCTaHHI/II/I Ha BO300HOBIISIEMBIX
HCTOYHHUKAX OHCPIHH.

HaIpaBJICHHUA WHAYKIHMOHHOI'O TOKA.

10 kaacc Pazgen 11. CeroBble siBaenus (30 u.)

3aKOHbBI
pacripocTpaHeHuUs
cgera. (6 4.)

Hcrounukn cBera. JlyueBas wmonens cBera [IpsmonuneiniHoe
pacnpoctpanenue csera. 3atmenus Cosnua u JlyHsl. OTpakenue
cera. [Inockoe 3epkano. 3akoH orpaxeHus csera. lIpenomiienue
CBeTa. 3aKOH IpesioMIIeHHs cBeTa. [loaHOe BHYTpeHHEE OTpaykeHue
cBeTa. lcronb3oBaHue BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJIaX.

HaOJIOJICHUE C TMOMOIIBI0 COXPaHHBIX AaHAJIU3aTOPOB
ONBITOB, JEMOHCTPUPYIOUIUX SIBICHUE MNPSIMOJIUHEHHOIO
pactpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHH W
MONYyTeHU), U WX HHTEPHpETalusi C HCHOJIb30BaHUEM
MOHSTHS CBETOBOIO JIy4a;

00BsICHEHHE W MOJAEITUPOBAHUE COJHEUYHOTO M JIYHHOTO
3aTMCHUM;

MCCJIE0BAHUE 3aBHCUMOCTH YIJIa OTPaXEHUsI CBETOBOI'O
Jy4da OT yIJia MmaJieHus;

M3Y4YCHHE CBOICTB HM300pa)K€HUS B IIOCKOM 3€pKaje ¢
WCIIOJIb30BAHUEM CXEMAaTHUYECKUX PUCYHKOB B TOM YHCIIC
penbedHbIX;

HaOJIOJICHUE C TIOMOIIBIO COXPAaHHBIX AHAIM3aTOPOB U
OOBSICHEHUE OIBITOB MO TMONYYCHHIO H300pakeHUd B
BOTHYTOM U BBITTYKJIOM 3€pKajax;

HaOO/IEHHUE C TOMOIIBI0 COXPaHHBIX aHAJIN3aTOPOB U
0OBSICHEHHE OIIBITOB IO MPEIOMJICHHIO CBETa Ha TPaHUIIS
pa3IMYHBIX Cpel, B TOM UYHUCJIE OIBITOB C IOJHBIM
BHYTPEHHUM OTPaKECHUEM;

UCCJIE0BAHUE 3aBUCHUMOCTH yTIJIa MPEJIOMJIEHUS OT yIJia
MaJIeHUs CBETOBOTO JIyya Ha TPAHUIIE «BO3IYX—CTEKIION,
pacno3HaBaHUE SBJICHUM OTPAXKEHUS U MPEIOMIICHUS
CBETa B IOBCEIHEBHOM KU3HMU,

aHasn3 U 00BSICHEHUE SIBIICHUSI ONITUYECKOTO MUPAXKa,
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pemCHUC 3a4a4 C UCIIO0JIb30BAHUCM 3aKOHOB OTPAKCHHUA U
MMPECJIOMJICHUSA CBETA.

JInH3b1 u
OIITUYECKUE
npubopsl. (6 4.)

JIunza, xox nyued B auH3e OnTtuyeckas cuctema. OnThyeckue
npubopsl: Qoroamnmapar, MHKPOCKOI M Teleckoml. [ma3 kak
OIITUYECKAs CUCTEMA. BIN30pyKOCTh U JaIIbHO30PKOCTb.

MoJiydeHue H300paKeHUM C MOMOIIBIO COOHMparoIIe u
pacceuBatoniell JMH3 (MPUMEHEHHE MPaBHII ITOCTPOCHUS
M300pakKeHUI C IMOMOIIBIO JIUH3 HAa TOTOBBIX UYepPTExkax);
ornpeneneHne POKYCHOTO PACCTOSIHHS U ONITHYECKOW CHIIBI
coOuparorieii TUH3HI,

aHaIM3 yCTPOMCTBA ¥ TIPUHIIMIIA JEHCTBUS HEKOTOPBIX
ONTHYECKUX MpHUOOPOB: ¢oToanmapara, MHUKPOCKOTA,
teneckomna (MC — 6uonorus, acTpoHOMHUS);

aHaJIM3 SBJICHUH OJM30PYKOCTH W JAIBHO30PKOCTH,
npuHuuna gaeicteus oukoB (MC — Guonorus).

Paznoxxenne
Oeiloro cBera B
cnektp (3 4.)

Paznoxxenue 6enoro csera B criektp. OnbiTel HetoToHa. CrioskeHune
CIIEKTPAJIbHBIX 1IBETOB. Jlyicriepcus cBera.

HAOJIOJICHHE C TIOMOINBI0 COXPAHHBIX aHAJIM3aTOPOB
pasnoxeHus 6eIoro CBeTa B CIEKT;

HaOJIIOJICHUE C TOMOINBI0 COXPAHHBIX AHAINU3aTOPOB MU
OOBSICHCHHE OIBITOB 10 MOJYYECHHIO OEJI0ro CBeTa Ipu
CJIOKEHUH CBETa Pa3HbIX [IBETOB;

NPOBEJCHNE U OOBSICHEHUE OIBITOB 110 BOCIIPUATHIO I[BETA
PEMETOB IPU UX HAOJIIOICHUH Yepe3 IBETOBBIC (DHITBTPHI
(LIBETHBIE OYKH).

Pa3znen 12. KBantoBbie saBjenus (30 4.)

Hcnyckanue 51
MIOTJIOILIEHUE CBETA|
aToMoM. (4 4.)

OmnsiThl. Pesepdopna u mianerapHas Mozens atoMa. Mojenb aroma
bopa. MHcmyckanme U TOMNIOIIEHHE CcBeTa aToOMOM. KBaHTBI
JInnenyaTble CIIEKTPBI.

obcyxaeHue 1enu onsIToB Pesepdopaa mo ncciaea0BaHuIo
aTOMOB, BBIJIBIDKEHUE TUIIOTE3 O BO3MOXKHBIX pe3yJIbTaTax
OTIBITOB B 3aBUCHUMOCTH OT IPEIIOJaraeMoro CTPOSHHS
aToMOB, (OpPMyJIMpOBaHHE BBIBOJOB U3 PE3yJIbTATOB
onblToB  OOCyXJAeHHEe NPOTUBOPEUHI  IIaHETapHOU
MOJIENId aToMa W OCHOBaHMH i runore3sl bopa o
CTallMOHAPHBIX OPOHUTAX ANEKTPOHOB,

HaOJI0ZIGHWE C TIOMOILBI0 COXPAaHHBIX aHAJIM3aTOPOB
CIUIOIIHBIX W  JIMHEHYaTBhIX  CIEKTPOB  M3ITyUCHHS
Pa3INYHBIX BEIIECTB;

00BsICHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUSI.
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Crtpoenue
aTOMHOTO sipa.
(64.)

PamnoaktuBHOCTH Anb(da-, 6eTa- u ramma- u3nydenus. CTpoeHue
aToMHOTo sapa. Hykinonnas mojnenb aromMHoro siapa. M3orombl.
PannoaktuBHele npeBpamenus. Ilepuon nomypacnama. [lenictBus
PaZOaKTUBHBIX U3ITyUYEHUI Ha )KUBbIE OPraHU3MBI.

00CyX/1eHue BO3MOXHBIX THUIOTE3 O MOENSAX CTPOCHHS
anpa. OnpezneneHue cocTapa siep Mo 3aJJaHHbIM MacCOBBIM
¥ 3apSI0BBIM YHCIIaM H 110 TIOJI0KEHUIO B IEPUOTUIECKOM
cucreme anemeHToB (MC — xumus);

aHaJIu3 W3MEHEHUs COCTaBa fApa M €ro IOJIOKEHUS B
MIePUOIMYECKON cUcTeMe MpHu a-pagroakTuBHOCTH (MC —
XUMUS);

UCCIIEIOBAaHHE  TPEKOB
doTtorpadusiM UM MOACIISIM;
oOHapy>KeHHE U H3MEpPEeHHE pagualoHHOro (oHa ¢
IIOMOUIBIO JO3UMETpPA, OLIEHKA €r0 MHTEHCUBHOCTH;
aHan3 OMOJOTHYECKHX M3MEHEHHH, MPOUCXOASIIUX MO
JNEHCTBUEM  PAaJUOAKTUBHBIX  u3nyueHuin (MC —
ouosorus),

WCIIOJIb30BaHUE PAJIMOAKTUBHBIX M3JIYYCHUU B MEIHUIIMHE
(MC — Guounorus).

a-4yacTun 10 I'OTOBBIM

Snepusle
peakmu. (7 4.)

SnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsI0BOrO U MAacCOBOTO
qucen. DHEprus CBS3U aTOMHBIX sijiep. CBsi3b Macchl M SHEPTHH.
Peakuuu cuntesa u nenenus saep. Mcrounuku sneprun CoiHua u
3BE31. SnepHas sHepreTuka.

peleHne 3aja4 ¢ UCIOJIb30BAaHUEM 3aKOHOB COXPAaHEHUS
MacCOBBIX U 3apsAIOBBIX 4YHUCEI Ha OIpeleseHue
pPEe3yJIbTaTOB SIICPHBIX PEAKINIA; aHATIA3 BO3MOXKHOCTH HIIH
HEBO3MOYKHOCTH SIACPHON pEaKLINH;

OIIEHKA DHEPTUU CBS3U SAJEP C UCTOJIb30BaHUEM (POPMYIIBI
OlHIITEHA;

00CyXeHUE TIePCIEKTHB HCIIOIH30BAHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3a;

00CyXeHUE TMPEUMYIIECTB U IKOJOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C sifiepHOi sHepreTukoi (MC — skomorus).

IoBTOpUTENBLHO-00001IaI0IIMIT MOAYJIb (8 U.)

CucremMaTH3anus
u 00001IEeHHE
MPEIMETHOTO
COJIEpKaHuUs u
OIIBITA
JIEATEIIbHOCTH,
PHUOOPETEHHOTO

O06001eHne cofepkaHusl KaXJI0ro U3 OCHOBHBIX pa3fesioB Kypca
(bU3MKU: MEXaHUYECKUE, TETJIOBbIE, JIEKTPOMArHUTHbIE, KBAHTOBBIE
sBreHus. HaydHbBIi MeToJ TIO3HAHUS W €ro peann3anus B
¢usnyeckux wuccrenoBaHusX. CBsA3p (QU3MKH U COBPEMEHHBIX
TEXHOJIOTHH B 00JacTH Tiepenadyd HUHQPOpPMAIUH, DHEPreTHKE,
TpaHCIIOpTe.

® BLINIOJTHEHUE y4eOHBIX 3a/1aHH, TpeOyrommx
JEMOHCTpAllMM  KOMIIETEHTHOCTEH, XapaKTEpU3YIOIIUX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb: MIPUMEHEHUSI
MOJYYEHHbIX 3HAaHUH JJIs1 HAYYHOTO  OOBACHEHHS

¢bu3nyecKux SIBICHUH B OKpYyXawolled Mpupoae u
MIOBCEHEBHOM KU3HM, a TAKXKE BBIABICHUS (PU3NUECKUX
OCHOB psiIa COBPEMEHHBIX TEXHOJIOTMM; NPUMEHEHUs
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npu
BCETO
¢buzukn

N3Y4YEHUU
Kypca

OCBOCHHBIX HKCIEPUMEHTATBHBIX YMEHUH ISt
UCCIIEeOBAaHUA (U3MUYECKUX SIBICHHH, B TOM YHUCIE IS
MIPOBEPKH TMITOTE3 U BBIABICHHUS 3aKOHOMEPHOCTEH;
pemieHue  pacy€THBIX ~ 3agad, B TOM  YHCIE
IPEeAINOJIararoliX UCIOJIb30BaHNuEe QU3UUECKOI Moenu u
OCHOBaHHBIX Ha COJICP)KaHUM Pa3JIMYHBIX Pa3ZeioB Kypca
bu3uky;

BBITIOJTHEHHUE U 3AIIUTA TPYIIIOBBIX WM WHAWBUIYaTbHBIX
IIPOCKTOB, CBSI3aHHBIX C COAEPIKaHUEM Kypca (DU3UKH.
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