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Pabouast mporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oopa3oBaHHUsI COCTABJICHA Ha
OCHOBE TMOJIOKEHUH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBl, MPEACTaBIeHHBIX B DenepalibHOM TOCyJapCTBEHHOM 00pa30BaTeIbHOM
cTaHgapTeocHOBHOTO 061ero oopazosanus (PI'OC O0O0), a Taxxke ¢ yuérom [IprumepHOi mporpaMmbl
BocnuTanuss U Kounenuuu mnpenojaBaHusi ydeOHoro mnpenmera «@Pusnmka» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoii eaeparuu, pean3yrmuX OCHOBHBICOOIe00pa3oBaTeIbHBIC TPOTrPAMMEI

MNOSACHUTEJIBHAA 3AITNCKA

Conepxanue [IporpamMmel HampaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHON IPAMOTHOCTH
yUaIUXcsl ¥ OpraHu3alMio M3ydeHHs (U3MKM Ha JesITeIbHOCTHOM OcHOBe. B Hel yuuThIBaroTCs
BO3MOXXHOCTH TIpeameTa B peanusanuu tpeboBanuit ®I'OC OOO K MIaHHPYyEeMBIM JTHYHOCTHBIM U
METaINpeIMETHBIM pe3yjibTaTaM OOyuYeHHs, a TaKXKe MEKIPEIMETHBbIE CBS3U €CTECTBEHHO-HAY4HBIX
y4eOHBIX MPEMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus

B nporpamme onpenenstorcss OCHOBHbBIE 1€/ U3y4eHHsI (PU3UKU Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHMsl, TUIAHUPYEMbIE PEe3yJIbTaThl OCBOCHUS Kypca (DM3HMKH: JTMYHOCTHBIC, METAlpeJIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE)

[Iporpamma ycTaHaBiIMBaeT pachpeneieHue yd4eOHOro marepuana Mo rojgaM oOydeHus (Mo
KJjlaccaM), TpeajiaraeT IMpPUMEPHYIO IOCIEI0BaTEIbHOCTh M3YyU€HHs] TeM, OCHOBAaHHYIO Ha JIOTHMKE
pa3BUTHSA MPEIMETHOIO COAEpKAHMS MU Y4ETE BO3PACTHBIX OCOOEHHOCTEH Y4YalllMXcs, a TakKke
IIPUMEPHOE TeMaTHYECKOE IUIAaHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YACOB Ha M3yUEHHE KaX IO TeMbl U
IIPUMEPHON XapaKTEpUCTUKOW yueOHOW AESITEIbHOCTHU yYallUuXCs, pealu3yeMol MpU HU3YUYEHUHU 3THUX
TeM

[IporpaMMa MokeT OBITH HCIOJB30BAaHA YUYUTENIMU KAaK OCHOBA Ul COCTaBJIEHHUS CBOMX
pabouux nporpamm Ilpu pazpaborke paboueil mporpaMMbl B TEMaTHYECKOM IJIAHUPOBAHUU JJOJKHBI
OBITh YYTCHBI BO3MOYKHOCTH HCIIOJIB30BaHUS AJIEKTPOHHBIX (IM(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB,
SBJISIOIIMXCSL y4eOHO-METOAMUECKUMH MaTepHagaMu (MyJbTUMEIUIHbIE MPOTpaMMbl, 3JIEKTPOHHbIE
y4eOHUKM U 3aJa4yHUKH, DJJEKTPOHHbIE OWONMOTEKH, BHUPTYyaJbHbIE Ja0OpaTOpUH, HIPOBHIE
IPOrpaMMbl, KOJIJIEKIMH LU(PPOBBIX 00pa3oBaTeIbHBIX PECYpPCOB), PEANU3YIOIIMX TUJAAKTUYECKHUE
Bo3moxxHocTH KT, conepaxaHnyie KOTOPbIX COOTBETCTBYET3aKOHOIaTEIbCTBY 00 00pa3oBaHUU

[IpumepHass pabGouass mporpamMma HE CKOBBIBAa€T TBOPYECKYIO HWHHMIMATHBY YUWUTENEeH U
MIPEIOCTABIIET BOZMOKHOCTH I pealln3alliy pa3IuYHbIX METOJANYECKUX MOJX0A0B K MPENo1aBaHUIO
(GU3MKHU IPH YCIOBUU COXPaHEHUs 00s3aTeIbHOM YacTH CoJiepKaHUAKYypca

OBIIAA XAPAKTEPUCTHUKA YUYEBHOI'O ITPEAMETA
«DOU3BUKA»

Kypc ¢usukn — cucremooOpa3yromuii sl €CTeCTBEHHO-HAayYHBIX Y4YeOHBIX MpPEIMETOB,
MIOCKOJIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB M SIBJIEHUM, H3Yy4aeMbIX XHMHEH,
Ouosiorueit, actpoHomueit u uznueckoii reorpadueit Puznka — 3TO MPEAMET, KOTOPbIH HE TOJIBKO
BHOCUT OCHOBHOHM BKJIaJl B €CTECTBEHHO-HAYUYHYIO KAapTHHY MHUpPA, HO W NPEJOCTaBisieT HauboJsiee
siCHble 00pa3lbl MPUMEHEHUsI HAy4YHOrO METOJla MO3HAHMA, T € CIOCco0a MOTYy4eHHUS JOCTOBEPHBIX
3HaHui 0 mupe Hakonern, ¢puznka — 370 mpeaMeT, KOTOPBIM Haps Ly ¢ ApYTUMHUECTECTBEHHO-HaYYHBIMU
mpeIMeTaMu JOJDKeH JaTh IIKOJbHUKaM TMpeAcTaBieHHe 00  YBIEKAaTEIBHOCTH HAYyYHOTO
WCCIIEA0BAHUS U PAJIOCTH CAMOCTOSATEIBHOTO OTKPBITHSI HOBOTO 3HAHUS

Onna 13 TIIaBHBIX 33/1a4 (PU3NUECKOro 00pa30BaHUs BCTPYKTYpe 001Iero oopa3oBaHusi COCTOUT
B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH M HMHTEpeca K HayKe y OCHOBHOH MaccChl
o0yyJaromuxcs, KOTOpbIe B JalbHENIIeM OyAyT 3aHATHl BCAMBIX pa3HO0Opa3HbIX cepax AeaTeNbHOCTH
Ho He meHee BakHOW 3aaueil ABJISETCA BBIABICHUE U MOJTOTOBKA TAJAHTIMBBIX MOJIOJBIXJIFOAEH IS
NPOAOIDKEHUsT 00pa3oBaHUs W JanbHedIed mnpodecCHOHAIBHOM JesATeTbHOCTH B 00JIACTH

€CTECTBEHHO-HAYYHbBIX HCCIEI0BaHUN M CO3JaHMM HOBBIX TeXxHOJOruil COrylacHO MPUHATOMY B
MEKAYHAPOJAHOM  COOOILECTBE  ONPENEIICHUIO,
«EcTtecTBeHHO-Hay4Hasi TpPaMOTHOCTh — OTO CHOCOOHOCTh YEJOBEKAa 3aHMMaTh AaKTHBHYIO

IpaXXJIaHCKYIO0 ITO3HMIHIO II10 06HICCTBCHHO 3HAYMMBIM BOIIpOCaM, CBA3aHHBIM C C€CTCCTBCHHBIMU
HayKaMH, U €ro roToOBHOCTb HMHTCPCCOBATHCSA CCTCCTBCHHO-HAYYHBIMU HJICAMU Haquo I‘paMOTHbII\/'I



YeJIOBEK CTPEMHTCS Y4acTBOBATH B apryMEHTHPOBAHHOM OOCYKICHHU MPOOJIeM, OTHOCALIMXCS K
€CTECTBEHHBIM HayKaM U TEXHOJOTHIM, YTO TPeOyeT OT HETo CIAEAYIOUINX KOMIIETEHTHOCTEH:

—Hay4YHO OOBSICHATD SIBJICHHUS,

—OlEHUBaTh U  TMOHUMAaTh  OCOOEHHOCTH  HAY4YHOTOHUCCIIEOBAHMS,

—MWHTEPIPETUPOBATh JaHHBIE M HCIOJIb30BaTh HAy4YHBIE JOKA3aTeNbCTBA Ui TIOJTYYEHUS
BBIBOJIOB

N3ydenne ¢puzuku crnocoOHO BHECTH peIIAOIUN BKIaA B(HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00YYaIOUINXCS

HEJI U3YUYEHUA YYEBHOI'O ITPEAMETA «®U3UKA»

Henu wusyyeHuss (UMK Ha YpPOBHE OCHOBHOrO 00mIero oOpa3oBaHHs OIpeneieHbl B
Konnenuuu npenogaBanusi yaeGHOT0 mpeaMera

«Duzuka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit denepanuu, peaTnu3yrOIMUX
OCHOBHBIE 0011€00pa30BaTeIbHBIC MPOTPAMMBI, YTBEpkAEHHOU pemennem Kommernn MunmcrepcTBa
npocernieHus Poccuiickoit @enepamnuu, mpotokoi oT 3 aekadps 2019r Ne [TIK-4BH

Henu nzydyenust pusmku:

—TpuoOpeTeHne UHTepeca M CTPEeMJICHHs] OOydaroluxcs K HAYYHOMY H3YYEHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

—pa3BUTHE MPEACTABICHUH O HAYYHOM METOA€ TMOo3HaHUS U  (HOpMHUpPOBaAHHE
HCCIJIEIOBATENbCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBJICHUSIM;

—hopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3yYeHHS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

—hopMupoBaHHEe MPEICTaBICHUH O PO (GU3NKU IS PA3BUTUSA APYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHIA;

—pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccrnoHaIbHOMI
NeSITeNbHOCTH, CBSI3aHHOM C (U3MKOW, NOATrOTOBKAa K JaibHeidlieMy OOydYeHHI0O B  3TOM
HanpasieHuu. JIoOCTHKeHHe 3TUX 1iefieil Ha ypOBHE OCHOBHOTO 0011ero oOpa3oBaHus oOecrieunBaeTcs
pelIeHrEeM CIIEYIOUX 3aau:

—TpuoOpeTeHne 3HaHW O JAMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKUX, TEIIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

—TpuoOpeTeHne YMEHHI OMUCHIBaTh U OOBIACHATH (PU3MUYECKHE SBICHUS C HCIOIb30BAaHHEM
MOJYYEHHBIX 3HAHU;

—OCBOEHHE METO/IOB pEIlIeHUs MPOCTEHUIINX pacu€THhIX3ajau ¢ MCIIOJIb30BaHUEM (PU3UUECKUX
MOJIeJIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUN HAONIOAAaTh MPUPOJHBIE SIBJCHHS W BBINOJIHATH OIBITHI, Ja0OpaTOpHbIE
paboThI U IKCIIEPUMEHTATbHBIE UCCIIEOBAHUS C UCTIOIB30BAHUEM H3MEPUTEIHHBIX MPHOOPOB;

—OCBO€HME NpUEMOB paboTel ¢ uHpopMauuend (QU3NYECKOr0 COJEp)KaHUs, BKIOYAs
WH(OPMALIUIO O COBPEMEHHBIX JIOCTIDKEHUSAX (HU3UKU;, aHaIU3 U KPUTHYECKOE OICHUBAHUE
nH(popMaLnu;

—3HaKOMCTBO CcO cdepaMu Npo(ecCHOHATBHON NeSTeNbHOCTH, CBA3AHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTIKCHUSIX (DU3UIECKON HAYKH

MECTO YUEBHOI'O [TPE/IMETA «®U3UKA» B YYHEEHOM ITJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisgercss 00A3aTENbHBIM INPEIMETOM Ha YpPOBHE
OCHOBHOT0 00111ero o0pa3zoBanus JlaHHas mporpaMma rpeaycMaTpuBaeT uydeHue Gu3nku Ha 0a30BOM
ypoBHE B 00bEMe 238 4 3a Tpu roja o0yueHus 1Mo 2 4 B HeJIeNio B 7 U § Kiaccax 1o 3 4 B HeIemo B 9
KJlacce B Tematnueckom riaHupOBaHUM Ui 7 U § KJIaccOB MpeJIIoiaraeTcs pe3epB BPEMEHU, KOTOPbII
YUUTEIb MOXKET MCIIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTENbHO-0000IIat0ITHiA
MOJ1YJIb

COJAEPXAHHUE YUYEGHOI'O ITPEJJMETA «DU3UKA»



7 xiacc
Pazgen 1. ®usuka u e€ ponb B MO3HAHUHU OKpyKaromiero mupa ®u3nka — Hayka O MPUPOJIE

SIBnenust npupoxsl (MCL) Ousnueckne sBneHns: MexaHHYECKHe, TEILIOBBIC, SICKTPHUYECKHE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIC
Oduznyeckue BeIUUUHbl 3Mepenne (Qu3ndyeckux BEIUYUH

®usnueckue npudopsl [lorpemuocts n3mMepennit MexyHapoaHas cUCTeMa eIMHUIL

Kak ¢usmuka u apyrue ecTeCTBEHHbIE HAYKH HM3Yy4aloT MpUpoay EcTecTBeHHO-HAydHBIH METOA
NO3HAHUA: HaONIO/IeHUe, NMOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIIBMXKEHHME T'MIIOTE3, SKCHEPUMEHT IO
MPOBEpPKE THIIOTE3, 00BbsCHEHNE Habmo1aeMoro siBjaeHus Onucanue GU3NIeCKUX SBICHUHN C TOMOIIBIO
Mozeen

JlemoHCTpanuu

1 MexaHnuueckue, TEIIIOBbIE, JIEKTPUUYECKNE, MarHUTHBIEC,CBETOBBIE SIBJICHUS

2 Ouspyeckue npuOOpHl U TMpoUeaypa MNPsAMBIX HM3MEPEHHH aHAJOrOBBIM M LU(PPOBBIM
npubdopoM

JlabopaTopHbie paboTHI U OIIBITHIZ

1 Omnpenenenue neHsl JeIeHUs KAl U3MEPUTEIBHOTO MpUOOpa

2 V3amepenue paccTOSTHAN

3 U3mepenue o0bEMa xuakocTH U TBEpAOro tenad OmnpeneneHue pasMepoB MajblX

Tel

5.M3mepenune TemnepaTypsl IPU OMOILHU KUAKOCTHOTO TEPMOMETPA U JaTUNKa TEMIIEPATYPhI

6 IIpoBeneHue ucciae0BaHMsl O MPOBEPKE TMIOTE3bI: JATbHOCTh MOJIETA LIAPUKA, MYLIEHHOTO
TOPU30HTANIBHO, TEM OO0JIblIE, YeM OOJIbIIe BHICOTA ITyCcKa

Paznen 2. [lepBoHavyasibHbIE CBEICHMS O CTpOEHUHU BemiecTBa CTPOCHHE BEUIECTBA: aTOMbl U

MOJIEKYJIBI, UX pPa3Mephbl
OnbIThL, AOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA

JIBrokenue yacTuil BemiectBa CBsA3b CKOPOCTH JBMXKEHUS YaCTHI] C Temmeparypoii bpoyHoBckoe
neuxkenue, Auddys3us BzanmoaeiicTBie yacTHIl BENECTBA: MPUTSKEHUE U OTTATKUBAHUE

ArperatHble COCTOSTHUS BEUIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTATITUYECKUX )
Ten B3auMOCBI3b MeXAy CBONCTBAMHM BELIECTB B Pa3HBIX arperatHbIX COCTOSHHMSX U HUX
ATOMHO-MOJICKYJIIPHBIM cTpoeHreM OCOOEHHOCTH arperaTHhIX COCTOSTHUIN BOJIBI

JlemoHCTpanuu
1 Habmtonenue OpOyHOBCKOTO JTBHYKEHUS
2 Hao6monennemud dysun

3 Habmonenue siBieHuit, 00bCHIIOMUXCS MPUTHKCHAEM WIHOTTAIKMBAHHEM YaCTHII BEIIECTBA

JIaboparopHblie pabOTHI U OTBITHI

1 Ounenka auaMerpa aToMa METOAOM PsI0B (C HCTIONb30BaHHEM (poTorpaduii)

2 OnbIThI IO HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B

3 OnbITH IO OOHAPYKEHHIO IEHCTBHS CHIT MOJICKYJISIPHOTO TIPUTSIKEHHS

Paznen 3. JIBmkeHHe U B3aUMOJICHCTBUE TEI

Mexannueckoe aBukeHue PaBHomepHoe U HepaBHOMepHoe ABmxeHue CkopocTh CpenHss
CKOPOCTb IPY HEPABHOMEPHOMBMKEHUH Pacd€T myTH U BpEMEHU IBUKEHUS

SIBnenne uHepuuu 3aKOH MHEpHUM B3aumoneicTBHE TeNn KaK NMPUYMHA U3MEHEHUS CKOPOCTH
JNBWKEHNs Ten Macca kak mepa mHepTHOCTH Tena IlmoTtHocTs BemectBa CBsI3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIle 00bEMa BellecTBa

Cuita Kak XapakTepucTHKa B3aumonencTBus Ten Cuna ynpyroctd W 3akoH ['yka M3mepenne
CWJIBI C TIOMOIIBIO AWHAMOMETpaA SIBIeHHE TATOTEHHA U cuia TshkecTH Cuila TSHDKECTH Ha APYTHUX
mnaHetax (MC) Bec tenma Hesecomocts CrokeHHE CHII, HampaBJICHHBIX IO OJHOW TPSIMOM
PaBHopelicTByromas cun Cuna tpeHus TpeHue CKOJbXEHHMs U TpeHHE NOoKos TpeHue B mpupole U
texuuke (MC)



JeMoHcTpauuun

1 HabmroieHne MeXaHu4ecKoro JBUKEHHUS Tea

2 U3mepeHue cCKOpOCTH MpsMOIUHEHOTO nBIKeHus 3Ha0mroneHne ssBeHus] MHEPLUU

4 HaOnrogeHne HM3MEHEHHMsI CKOpPOCTH IMpH B3auMojelcTBuu Tesl 5 CpaBHEHHE Macc IO
B3aUMOJICCTBHIO TEI

6 CnoxeHue Cuil, HalPaBJICHHBIX 110 OAHOM MPSIMOI

JIaboparopHbie pabOTHI U OIBITHI

1 Onpenenenve CKOPOCTH PaBHOMEPHOTO JBIJKEHHS (LIapuKa B KHAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOMIIS U T 1T )

2 OmpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs OpycKa WIHMIIAPHUKA 10 HAKJIOHHOM IIIOCKOCTH

3 OnpezneneHue IIOTHOCTU TBEPOTO Tea

4 OmbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHs (1eopMaiuu) MPYKHUHBI OT
IIPUIIOKEHHOMN CUJIBI

5 OmnbIThl, JEMOHCTPHUPYIOUINE 3aBUCHUMOCTh CHUJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela u
XapakTepa COIPHUKaCaroIINXCsl OBEPXHOCTEN

Paznen 4. JlaBnenue TBEpABIX Ten, xuakocTed u razoB JaBnenue CrnocoObl yMEHBIIEHUS U

YBEIIMUYCHUS JABJICHUS
JlaBneHue raza 3aBUCUMOCThH JIaBJICHUS Ta3a OT 00bEMa, TemnepaTypsl [lepenaua naBienust TBEpABIMU
TenaMHu, JXKUIAKOCTAMHU U razamu 3akoH Ilackams IIlneBmaTuueckue MammHbl 3aBUCHMOCTH JABIICHUS
KHUJKOCTH OT DiIyomHbl ['mapocrarmueckuid mapamokc CooOmarommecs cocyasl [ mapaBindeckue
MEXaHU3MBI

Atmocdepa 3emin u atmochepHoe napiieHue [IpudnHbl cylecTBOBaHUS BO3AYIITHOM 000JI0UKH
3emuin OmbiT Toppuuennmu  M3mepenwe armocepHOro naBieHUs 3aBUCHUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl ypoBHEM Mopsi [IpuOops! 11 n3mMepeHus: atMoc(hepHOro JaBICHHUS

JlelicTBHE )KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNlo BrITankuBaromas (apXxumeaoBa) cuiia
3akoH Apxumena [InaBanue ten Bo3nyxomnnaBanue

JleMoHCTpanuu

1 3aBUCHMOCTH JTaBJICHMS ra3a OT TeMIlepaTypbl

2 IlepenavaaBieHus KUIKOCTBIO U Ta30M

3 Coob1maronyecs cocybl

4 T'uapaBanuecKuii mpecc

5 [IposiBnenue neicTBust aTMOC(HEPHOTO TaBICHUS

6 3aBHUCMMOCTh BBITAIKHBAIONIEH CHJIBI OT 00BEMAa NOrpYyKEHHOW dYacTH Telna W
IJIOTHOCTH KHUJKOCTH

7 PaBeHCTBO BBHITAIKHBAIOIIEH CHIIBI BECY BHITECHEHHONKUIKOCTH

8 YcnoBue raBaHus Ted: IUIABaHUE WIM TOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOUICHHUS
TUIOTHOCTEH TeNa M )KUIKOCTH

JlabopaTopHbIe pabOTHI U OIBITHI

1 UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMANOrpyKEHHOH B )KHUJIKOCTh YaCTH
Tena

2 OmpeneneHne BBITAIKHBAIOINIEH CHIIBI, IEHCTBYIONIEH HATEIIO, TIOTPYKEHHOE B KUIKOCTh

3 IlpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHIIBI, JEMCTBYIO- 1€l Ha TEJIO B JKUAKOCTH,
OT MAaccChl Tena

4 OnbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTH BBHITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPY>KEHHOHN B JKUIAKOCTh YACTH TEJIa M OT MIIOTHOCTH JKUKOCTH

5 KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHME JIOAKHM U  ONpENeleHHe eé
Ipy30I0AbEMHOCTH

Paznen 5. PabGorta u MomHOCTh. DHEprus Mexanunueckas pabota



MontHocTh

IIpocTble MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh IIpaBWilo paBHOBECHs pbluara
[Ipumenenue mpaBuia paBHOBECHUs pelyara K 0JIoKy «3omoTtoe mpaBuio» mexanuku KIIJ[ mpocteix
MexaHu3MoB [IpocTbie MexaHU3MbI B OBITY U TEXHHKE

Mexannueckas sHeprusa Kunerndeckas U noreHuuanbHas sHeprus [Ipespamenue onHoro suja
MEXaHUUYECKON 3HEPTUU B JPYroi 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE

JlemoHCTpanuu

1 IIpumeps! npocThix MexaHu3MoB JlabopaTopHbie paOOTHI U ONBITHI

1 Omnpenenenue paboOThl CUIIbI TPEHUS NPU PABHOMEPHOM ABUKEHHUHU TeJa 110 TOPU30HTAIBHOMN
MTOBEPXHOCTHU

2 HccnenoBaHue yCIIOBHM paBHOBECHUS pblyara

3 N3zmepenneKI/] HakITOHHOM MIIOCKOCTH

4 N3ydyenne 3akoHa COXpaHEHHUS MEXaHWYECKOW SHEPTruu

8 knacc
Pasznen 6. TennoBele ssBICHUS

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTpOeHus BemiectBa Macca u
pa3Mepbl aToMOB U MOJeKyl OIbIThl, MOATBEPXKIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJEKYJSIPHO-
KUHETHYECKOW TeOpUU

Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa Kpucramwinueckue u
amopdubie Tesna OOBsICHEHHE CBOWCTB ra3oB, XHIKOCTEH M TBEPIBIX TEI HAa OCHOBE MOJIOXKEHUH
MOJIEKYJISIPHO-KUHETHYECKON Teopun CMaurMBaHuE U KalWUIpHbIE siBIEHUs TernoBoe paciiupeHue u
CHKaThe

Temnepatypa CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEIUIOBOTO ABM)KEHUS YaCTHUIL

Buytpennsas osHepruss CrnocoObl H3MEHEHHMsS BHYTPEHHEH »SHEpruu: Temonepeaadya U
coBepieHne padoTel Buipl Temonepenaun: TeMIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUEHHE

KonnuectBo TemnoTel VYaenbHas TEMIOEMKOCTh BellecTBa 1e€MIO0O0OMEH U TEIJIOBOE
paBHOBecHe YpaBHEHUE TemjaoBoro Oananca [lnaBieHue u oTBepJeBaHME KPUCTAUIMYECKUX BEILECTB
VnenvHas terora 1uiaBneHusi [lapooOpazoBanume u kongeHcauuss Hcmapenne (MC) Kunenue
VnaenpHas Temiuora mapooOpa3oBaHUS 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOro
JaBJICHUS

BiraxxHocTh BO31yXa

DHeprus TorauBa Y IelbHasl TEII0Ta CTOpaHus

[Tpuniuns! padotsl TemnoBbix asurareneit KI1/1 Tennosoro nsuratens TeruioBble JBUTATENN U
3amuTa okpyxarorieit cpensi(MC)

3aKOH COXpaHEHUs U MpPEBpalleHHs HEepruu B TerioBbixmnpoueccax (MC)

JlemoHCTpanuu

1 HaGmonenue OpOYyHOBCKOTO JBHIKEHHS

2 Haomronennemud dysnn

3 HaGOmroneHwe sBIEHWH CMaYMBaHUA W KaNWUISIPHBIXSIBICHUH

4 HaGnroeHue TerIoBOro paciiupeHust Tei

5 M3meHeHue naBieHus raza mpU M3MEHEHMH 00BbEMa NMpHHArPEBaHUM WM OXJIAXKACHUU

6 [IpaBuia M3MeEpeHNs TEMIIEPaTyphI

7 Buzpl Teruionepeaayn

8 OxnaxJeHne Ipu COBEPIICHUN PaOOTHI

9 HarpeBanue mpu COBEpIICHUH PaOOTHI BHEITHUMH CHIIAMH

10 CpaBHEeHHE TEIUIOEMKOCTEH pa3IMIHBIX BEIIECTB

11 HaGroneHue KUTeHUs

12 HaGnroneHune MOCTOSTHCTBA TEMITEPaTypPhl MPU TUTABICHUH
13 Mojenu TeIIoBBIX ABUTaTEICH



JlaGopaTopHbie pabOThI U OTIBITHI

1 OnpiThl 10 0OHAPYXEHUIO AEUCTBUS CHJI MOJIEKYJISPHOTONPUTIKEHUS

2 OnpITHI MO BBIPAIIMBAaHUIO KPUCTAJIJIOB ITOBAPEHHOM COJMMIIM caxapa

3 OmnbIThl 0 HAOMIONEHHUIO TEIUIOBOTO PAaCIIMPEHUs a30B, KUIKOCTEH U TBEPABIX TeJ

4 OnpeneneHue NaBJICHMS BO3IyXa B OAJUTOHE MITIPHUIIA

5 OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJICHHsS BO3AyXa OT €ro oObémMa Hu
HarpeBaHUs WIN OXJIAXKICHHS

6 IIpoBepka rumore3bl JIMHEHHONH  3aBUCUMOCTH  JJIMHBI CTOJIOMKA  JKUJAKOCTH B
TEPMOMETPUYECKON TPyOKE OT TeMIepaTyphl

7 HabmroneHue W3MEHEHUs BHYTPEHHEH SHEpPruM Tejla B pe3yibTare TeIuloneperadyd U
paboThI BHEIITHUX CHUIT

8 HccnenoBaHue sSBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUUXOJIOAHOM U TOpSYEH BOJIBI

9 OmnpeneneHne KONMWYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOH NMPU TEINIOOOMEHE C HarpeThIM
METAJUINYECKUM LIMIIMHAPOM

10 Omnpenenenue ynenpHOW TEMJIOEMKOCTH BEIIECTBA

11VccnenoBanue npouecca ncnapeHus

12 OnpeneneHrie OTHOCUTEIFHOW BIAKHOCTH BO3IyXa

130mnpenenenune yaeapHON TEMIOTHI IUIABJICHUS JIbJA

Pa3znen 7. DnexTpuyeckue U MarHUTHBIE SIBJICHUS DileKTpu3auusa 1en  J[Ba  pogna

ANEKTPUYECKUX 3aps10B
BsaumopeiictBue 3apsykeHHBIX Tell 3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsyKEHHBIX
TeJ OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHHS MEX]y TEJIaMH )

Onextpuueckoe mnojne Hanpsx€HnHocTs anektpuueckoro mnousg IlpuHuun cynepnosunuun
JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE)

Hocurenu snekTpudeckux 3apsaoB DJIEMEHTAapHBbIA dJeKTpuueckuil 3apsan CTpoeHue aToMa
[IpoBOAHMKY U TUAJIEKTPUKU

3aKOH COXpaHEHMsI IIEKTPUUYECKOTO 3apsaa

DNeKTpUUECKUN TOK YCIOBUS CYIIECTBOBAHUS AJIEKTPHUUECKOrO Toka MICTOUHMKN MOCTOSIHHOTO
Toka JIeHCTBHS DJEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOe, MarHUTHOE) DJIEKTPUUYECKHI TOK B
KHUJKOCTAX M razax

Onextpuyeckas nens Cuia Toka DJEeKTpUuecKoe HampspkeHne CONpOTHBIIEHHE ITPOBOIHMKA
VYaenbHoe compoTuBieHHEe BemectBa 3akoH Owma i yuyactka nenu IlocnepoBarenbHoe
[apajuIeIbHOE COETMHEHNE TPOBOAHHUKOB

Pabora 1 MOIIHOCTB 31€eKTpUyYecKOro Toka 3akoH Jxoyns— JleHna DnexkTpuyeckue Lenu u
NOTPeOUTENH IEKTPUUECKOi sHeprun B ObITY KopoTkoe 3aMbikaHNe

IlocTosiHHBIE MarHuTBl B3anMonelicTBrE NMOCTOSHHBIX MarHUTOB MaruutHoe nosie MarautHoe
noJje 3eMJIM U €ro 3Ha4YeHue I KM3HU Ha 3emuie OnbIT OpcTena MarauTHoOe Mojie SJIeKTPUYECKOro
ToKka IIprMeHeHune 31eKTpOMarHuToB B TEXHUKE J[eHCTBME MarHUTHOIO IOJISI HA IPOBOAHUK C TOKOM
DOneKTpoABUraTeab IOCTOSHHOIO ToKa lVcmonb30BaHHWE 5SIEKTpoJBUTAaTENlel B TEXHMUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes fBneHue annekTpomMarHuTHOW nHAYKuMM [IpaBuio JleHna DnextporeHepaTop
CriocoObl MOTy4eHHs AJIEKTPUUYECKOW SHEPruu DIEKTPOCTAHIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

JlemoHCTpanuu

1 Dnexrpu3zanus Ten

2 ]JIBa poma dNEKTPUYECKHUX 3apsIOB W B3aMMOCHCTBHE3aPSKEHHBIX TEIl
3  VYcrpoiictBo M JAEHCTBHE  3JEKTPOCKOIaA

4 DnekTpocTaTUyecKas HHAYKIUSA

5 3aKOH COXpaHEHUS PIECKTPUUYECKHUX 3aPSAI0B



6 [IpoBOgHUKNY AUDTEKTPUKU

7 MonenupoBaHuE CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIs
8 McTOYHUKH MTOCTOSIHHOTO TOKA

9 [leticTBHSI SJEKTPUYECKOTO TOKA

10 DnekTpudecKuil TOK BKUIKOCTH

11 TI'a30BBIif pa3psn

12 VM3mepeHue CHITbI TOKa aMIIepMETPOM

13 M3mepeHne IIeKTPUYECKOro HampsKEHHUs] BOJIBTMETPOM

14 PeocTaT 1 Mara3uH CONPOTHBIICHUI

15 B3aumoeiicTBiE MOCTOSIHHBIX MATHUTOB

16 MogenupoBaHre HEBO3MOXKHOCTH pa3zesieHUs] MOJI0COBMArHUTa
17 MopenupoBaHue MarHUTHBIX TIOJIGH TOCTOSTHHBIXMAarHUTOB
18 OmbIT OpcTena

19 MarnuTHOE 1oJe Toka JIeKTPOMArHuT

20 JleiicTBMe MAarHUTHOTO TOJIA HAa MPOBOIHHUK C TOKOM

21 DnexTpoABHUraTeb MOCTOSHHOTO TOKA

22U ccnenoBaHue sIBICHUS SIEKTPOMAarHUTHON UHTYKITHH.

23 OnbiTel Dapajes

24 3aBUCHMOCThH HAIPABIICHUS WHAYKIIMOHHOTO TOKa OTYCIOBHI €r0 BOSHHKHOBCHHSI
25 DnexTporeHepaTop MOCTOSIHHOTO TOKa

JlaGopaTopHble pabOThI U OIBITHI
1 OnbIThl O HAOTIOCHHUIO JCKTPHU3AIMH T HHIYKIIUESH UIIPU COMTPUKOCHOBEHUU
2 HccnenoBaHuwe JACUCTBUS OSJICKTPUYECKOTO IOJISI  HANPOBOJIHUKH U TUDIICKTPUKH
3 COopka u mpoBepka padOThl DIIEKTPUUYECKOW IEMHUIIOCTOSHHOTO TOKA
4 I3amepeHue U peryiupoBaHue CUJIbl TOKa

5 M3MepeHue 1 peryinupoBaHue HaPsHKECHUS

6.MccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO YEpe3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3nCTOpa U HANPSHKEHMSI HA PE3UCTOPE

7.01BITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD 3JEKTPUUYECKOTO COMPOTUBIICHUS MPOBOAHUKA OT
€ro JJIMHBI, TUIOIIAIU TIONIEPEYHOr0 CEUEHU U MaTepralla

8.IIpoBepka mnpaBWiIa CIOKEHHS HANPsYKEHUH IIPU IOCIENOBATEIBHOM COECOUHEHUHM IBYX
pE3UCTOPOB

9.1IpoBepka mpaBuiIa JUIsl CUJIbI TOKA MPU NapajuIeTbHOM COEIMHEHUN PE3UCTOPOB

10 Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, HAYIIETOUEpe3 Pe3UCTOP

11 OmnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO  TOKA, BBIICIACMOM HAa PE3UCTOPE

12 VccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HJIYLIETO Yepe3NIaMIIOuKy, OT HANPsDKEHUS Ha Hel

13 Onpenenenue KI1J] HarpeBaTens

14.VccnenoBanre MarHUTHOTO B3aMMOZENCTBHSI IOCTOSIHHBIXMarHUuTOB

15 M3ydeHne MarHuTHOTO MOJISI TOCTOSIHHBIX MarHUTOB NMPUHMX OOBEAMHEHUHU U pa3J/IelIeHUN

16 MW ccnenoBanue nEHCTBHS 3JEKTPUYECKOTO TOKAa HAMAarHUTHYIO CTPENKY

17.0nbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KAaTyIIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKa MHAMPaBICHUS TOKA B KaTYyILIKe

18 M3ydeHune neiicTBUS MarHUTHOTO NOJISl HA IPOBOJHUK C TOKOM

19 KonctpynpoBaHue 1 u3y4eHne paboThl SJEKTPOIBUTATEIS

20 U3zmepenue KIIJI anexTpoaBurareabHOl yCTaHOBKU

21.00bITEl MO KCCIECTOBAHUIO SIBIECHUS DJIEKTPOMArHUTHON
MHIYKIHMH: UCCIIE0BAaHUE U3MEHEHUH 3HAUEHUS U HAlPaBJICHUS MHAYKIIMOHHOIO TOKa

9 KJacc



Paznen 8. Mexanuueckue sSiBICHUS

Mexannyeckoe aBwxkeHue MarepuanbHas Touka Cucrema otcuéra OTHOCUTENIBHOCTH
MEXaHUYECKOT0 B KEHNs PaBHOMEPHOETIPSAMOIMHEWHOE IBMKeHHEe HepaBHOMEPHOE NPSIMOJIMHEWHOE
nBukeHrne CpellHssl 1 MTHOBEHHAsI CKOPOCTh Teja IPU HEPABHOMEPHOM JIBUKEHUHU

VYckopenue PaBHoyckopeHHoe mpsiMoiinHEWHOe JBmkeHue CBoOonHoe mnaaeHue OnbITh
lanunes

PaBHOMepHOE nBMKEHUE 10 OKpyx)HOCTH Ilepuon u yactora obpamenus JluneliHas u yriosas
ckopoctu LIeHTpoCTpeMUTENIBHOE YCKOPEHUE

[TepBriii 3akoH Hptorona Bropoit 3akon Hprotrona Tperuii 3akon Hprorona IlpuHumn
CYNEPIIO3ULIUU CUII

Cuna ynpyroctu 3akoH ['yka Cuna TpeHMs: cuja TPEHMS CKOJBXEHUs, CHJla TPEHHS IOKOS,
JIpYTUe BUIbI TPEHUS

Cuna TsSKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS YCKOpeHHe cBOOOAHOro majeHus J[BrxeHue
ma"et Bokpyr Comnna (MC)

IlepBasgs kocmumyeckas ckopocTtb HeBecomocTs M neperpy3ku PaBHOBecne MarepuanbHOM TOYKH.

AGCOTIOTHO TBEPIOE TEIO
PaBHOBecHe TBEPIOTO Tela € 3aKPETVIEHHOM OChIO BpamieHussMoMeHT cuiibl LIeHTp TskecTn

Nmnynsc Ttena. M3meHenue wummynbca. VMnynbe cuiibl. 3aKOH COXPAaHEHHSI HUMITYJIbCA.
Peaktusnoe aBmxenue (MC)

Mexanunueckas paboTa ¥ MOITHOCTh. PaboTa cuil TskecTd, ynpy- roctu, TpeHust CBsi3b SHEprUu
u pabotsl. [loTeHunanbHas sHeprus Tena, MOJHATOrO HaJ IMOBEPXHOCTbIO 3eMiH. [loTeHuuanbHas
SHeprusi cxkaroil npyxuHel Kunermueckas sHeprus Teopema O KHHETHMYECKOW SHEPruu 3aKOH
COXpaHEHUs1 MEXaHNYECKON YHEPTUH

JlemoHCTpanuu

1 HalGmioneHue  MEXaHMYECKOIO  JBMIKEHHMS  Tejla OTHOCUTENIBHO  DPAa3HbIX  TeJ
oTCcYéTa

2 CpaBHeHHE TTyTeH W TPACKTOPHH IBMIKEHHUS OJHOTO M TOTOXE Tela OTHOCHTEIHHO Pa3HBIX
TeJI OTCYETA

3 H3mepeHHe CKOPOCTH M YCKOPEHHS MTPSIMOIMHEHHOTOIBH)KEHUS

4 ViccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOI'O ABH)KEHHUS

5.HaOnroenue qBMKEHUS Teja Mo OKPY>KHOCTH

6.HabmroieHne MEXaHNYECKUX SBJICHHUM, TPOUCXOIAIINX BcucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (QU3UKU

7 3aBUCHUMOCTbH YCKOpPEHHS Tejla OT MacChl Tela U AEHCTBYIOIIEH Ha HETO CUIIbI

8 HaGmroneHue paBeHCTBa CUJI PU B3aUMOJICHCTBUU TEI

9 M3meHeHne Beca Tela Py YCKOPEHHOM JIBUKCHUN

10 Ilepenaua ummysbca NpU B3aUMOICHCTBUU Tell

11 TIpeoGpa3oBaHus SHEPTUU TPU B3AUMOACHCTBUH TE

12 Coxpanenue uMmnysbca Mpu HEYIPYTroM B3auMOICHCTBUN

13 CoxpaHeHue UMIyJIbca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU

14 HabGmroneHne peakTHBHOTO JIBHKCHUS

15 CoxpaHeHne MEXaHUYECKOW YHEPrUU MpU CBOOOTHOM MaJIeHUH

16 CoxpaHeHue MEXaHUYECKOM SHEPTUU NIPH IBHKEHHUH TeJIa IO/ IEHCTBUEM MPY>KUHBI

JIaboparopHblie pabOTHI U OIBITHI

1 KoHcTpyupoBaHue TpakTa Ui pa3roHa U JajJbHEHIIEero paBHO- MEPHOTO JABM)KEHHUS LIapuKa
WIN TENEXKH

2.0mpeneneHue cpeHed CKOPOCTU CKOJIbKEHUSI Opycka WIIMIBUKEHUS IapuKa 10 HAaKJIOHHOM
IJIOCKOCTH

3.0mnpenencHue yCKOpEHMsI Teja IPU PaBHOYCKOPEHHOM/IBH)KEHNH 110 HAKJIOHHOM INIOCKOCTH

4 VccnenoBaHue 3aBUCHMOCTH IYTH OT BpPEMEHHM IPH PABHOYCKOPEHHOM JIBUXKEHHUHU 0e3
HayaJIbHOM CKOPOCTH

5 [IIpoBepka TrHIOTE3bl: €CIM NPU PABHOYCKOPEHHOM MABIDKEHHHM 0€3 HadalbHOH CKOPOCTH



IIyTH OTHOCATCS KaK psiJi HEUETHBIX YHUCEN, TO COOTBETCTBYIOLINE IPOMEKYTKH BPEMEHH OJMHAKOBBI

6 MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JAaBIICHHS

7 Omnpenenenue kodppuimeHTa TPECHUS CKOIBKCHUS

8 Onpenenenne KECTKOCTU NPY>KUHBI

9.0mpenenenuie paboOThl CUJIBI TPEHUS MIPU PABHOMEPHOM JBHKEHHUH Teja M0 TOPU30HTAIBHOMN
MIOBEPXHOCTU

10 Ompenenenue pabOThl CHIIBI YOPYTOCTH TpU MOAbEME TIpy3a C HUCHOJIB30BAaHUEM
HETOJIBMXKHOTO U TTOABHKHOTO OJIOKOB

11 VzyyeHue 3aKoHA COXPAHEHUS YHEPTUU

Paznen 9. Mexanndeckue KoeOaHust ¥ BOJHBI

Konebarenbnoe paBmwkeHne OCHOBHBIE XapaKTEpUCTUKH KoJeOaHWil: Tepuoj, YacToTa,
aMIuINTy1la MareMaTudeckuil U NpyXUHHbIA MasTHUKU [IpeBpallieHue sHepruu npu KojaedaTreabHOM
JBUKCHUU

3aryxatomme KkoneOanus BrwiHykaeHHble KojeOaHus Pe3zonmanc MexaHWdecKkne BOJHBI
CpoiicTBa MexaHuvecknx BoJH [Ipo/onbHbIe U MomepedyHble BOJHBI J[7IMHA BOJIHBI U CKOPOCTH €€
pacmpocTtpaneHuss MexaHnyeckue BOJHBI B TBEPJOM Tene, ceiicmudeckue BoiaHbl (MC)

3Byk ['pomMKOCTh 3ByKa U BeicoTa ToHA OTpaxenue 3BykallH(hpa3ByKk u yIbTpa3ByK

JlemoHCTpanuu

1 HaGnronenue kosneGaHmii Tl Mo/ 1eHCTBUEM CUJIBI TSXKECTHH CUJTBI YIIPYTOCTH

2 HabGmonenne kosneOaHmii rpy3a Ha HUTH M Ha MPYKUHE

3Habnronenre BEIHYKACHHBIX KOJIEOaHU U pe30HaHCca

4 PacnpocTpaHeHue NPOAOJIbHBIX U MOINEPEUHBbIX BOJH (HAMOJEIH)

5 HabmoneHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI6 AKYCTHYECKHI PE30HAHC

JlaGopaTopHble pabOThI U OTIBITHI

1 Onpenenenue 4acToThl U NepUoOAa KoJeOaHU MaTEMaTUUECKOTO MasiTHUKA

2.0npeneneHye 4acToThl U epruoa KojaeOaHui Mpy>KHHHOTOMAasATHUKA

3.HccnenoBanue 3aBHCHMOCTH Hepuojia KojeOaHUIl MOABEMIEHHOTO K HUTH Tpy3a OT JJIUHBI
HUTH

4 VccnenoBanue 3aBUCHMOCTH NEpUOJia KoeOaHUI MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a

5.IIpoBepka HE3aBUCUMOCTH Nepro/ia KojebaHuil rpy3a,noABEeIIEHHOI0 K HUTH, OT MacChl Ipy3a

6 OmnbITH, JEMOHCTPHUPYIONINE 3aBUCHMOCTH TEepHOa KOJIeOaHUH MPYKUHHOTO MasTHHKA OT
Macchl Ipy3a 1 KECTKOCTH MPYKUHBI

7 VI3amepeHue ycKopeHust CBOOOIHOTO TaIeHUS

Paznen 10. DnekTpoMarHUTHOE MOJIE U AJIEKTPOMAarHUTHbIE
BOJIHBI

DONEeKTpOMarHuTHOE Moje  DJIEeKTPOMAarHUTHBIE  BOJIHBI
CpoiictBa  anekTpomarHuTHeIX  BOiH  Illkama  s;mekTpomarHUTHBIX BOJdH  Mcmosb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JIJIS1 COTOBOM CBSI3H

DnekTpomMarauTHas —npupoma cBerta CkopocTh cBera BoJIHOBBIE CBOMCTBA CBETa

JlemoHCTpanuu

1 CgoiicTBa 371€KTPOMarHUTHHIX BOJIH

2 BoJHOBBIE CBOICTBA CBETA

JlabopaTopHbIie pabOTHI U OTBITHI

1 3yuyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIILHOTO TeleoHa
Paznen 11. CeToBble sIBIEHUS

JlyueBast Mmoaenb cBeTa

Hcrounuku cBera

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA

3armenusa Connua u JIyHbt

OTtpaxxeHue cBeTa

[imockoe 3epkaiio

3aKOH OTpa)KEHHs CBETA



[Ipenomnenue cBera. 3akoH mpesnomyeHusi cBera. [lonHOe BHYTpEHHEE OTpa)KEHHUE CBETaA.
Hcnonb30BaHre MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nuH3e. Onruueckas cucrema ¢oToanmapara, MEKPOCKOINA M TEJIEeCKOIa
(MC). I'ma3 kak onTuyeckas cucreMa. bIm30pyKoCTh U TaIbHO30PKOCTb.

Paznoxenue Gemoro ceera B cnektp. OmbiTel HbrOTOHA.
CnoxxeHue CreKTpaJIbHBIX 1IBETOB. Jucnepcus cBera.

JeMoHcTpauuun

1. [IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonyyenue n3o0pakeHuil B INIOCKOM, BOTHYTOM HBBIITYKJIOM 3€pKajiax.

4. IIpenomienue ceera.

5. OrnTruyeckuii CBETOBO/I.

6. Xox mydel B COOMpArOIIeH JINH3E.

7. Xop ydel B pacCEeuBAOLIEH JINH3E.

8. [Tonydenue n300pakeHUl C MOMOIIBIO JIHH3.

9. [Tpunun gercTBus GoToanmapaTa, MUKpPOCKOIA UTEJIECKOIA.

10. Mogens rinasa.

11. Pa3noxxenue 6enoro cBera B CIIEKTP.

12. [Tonydyenue Oenoro cBeTa MpH CIOKEHUU CBETapa3HbIX IIBETOB.

JlaGopaTopHbie pabOTHI U OTIBITHI

1. HccnenoBanue  3aBUCHMMOCTH — yrila  OTPaKEHUSACBETOBOTIO JIyda OT YIUIA ITAJICHHUS.
2. N3ydenue xapakTepucTHK M300pakeHUs MpeaMeTa BILIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHUMOCTH  yrila IPEJIOMIICHMS CBETOBOIO JIyda OT yIJla MaJeHUs

Ha IrpaHune «BO3AYyX—CTCKIIO».

4. [Tonmyyenue u300pakeHU ¢ MOMOIIBIO COOUPAIOIICHITNH3BIL.

5. Omnpenenenre (pOKYCHOTO pacCTOSHUS U ONTHUYECKOWCUIIBI COOMparOIeil TNH3BI.

6. OmnBITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO LIBETA IPEIMETOB IMPU MX HAOJIOJEHUU Yepe3 I[BETOBBIE
(GUIbTPHI.

Pasgen 12. KBaHTOBBIE SIBICHUS

OmneiTel Pe3zepdopaa u mutanerapHas mozenb aroma. Mogens aroma bopa. Mcnyckanue u
MOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEeWuaThle CIIEKTPBI.

PagnoaktuBHOCTB. Anb(da-, 6eta- 1 raMmma-usnyueHus. CtpoeHue aToMHoro siapa. HykinoHHas
MOJEJIb aTOMHOTO siapa. M30Tomnsl.

PannoaxTtuBHbIe npeBpamienus. [leprnon nomypacnana aTOMHBIX AIED.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHHUS 3apsAJOBOIO M MacCOBOTO 4YHCEN. DHEpPrusl CBS3U
aTOMHBIX sanep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTe3a M JeneHus sanep. VIcTouHuMKM 3Hepruu
Comnna u 38831 (MC).

Snepnas sHepretuka. JleficTBUs palMOaKTUBHBIX U3Ty4eHHUI Ha >kuBble opraHnuszMsl (MC).

JlemoHCTpanuu

1. CrieKTphl U3JTy4eHUs U MOTJIOMEHUS.

2. CrexTpsl pa3IM4HbIX ra30B.

3. CrnexTp BoziopoJa.

4. Habmtonenue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka HOHU3UPYIOUUX U3TYUEeHUH.

6. Perucrpanus W3JIy4eHUsT  TNPUPOJHBIX MHHEpPalIoB U
MIPOJTYKTOB.

JlabopaTopHbIie pabOTHI U OTBITHI
1.HaGmroieHre CIIONIHBIX W JTMHEWYAThIX CIIEKTPOB M3IIyUEHHUS.
2. HccrnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. Hsmepenue pagmoaktuBHOTO (poHa.IloBTOpUTEIHHO-0000IIAIONTHI MOTYITH



[ToBTOPHUTENBHO-0000IIAOIINIT MOYNIb TPEAHA3HAYEH MJI CHCTEMAaTH3allid M 0000IeHus
MPEJIMETHOTO COJEPXKAHUS M OINbITa JEATCIILHOCTH, MPUOOPETEHHOIO MPH HM3YYCHHH BCEro Kypca
¢u3nKy, a Takxke A1 MoAroToBKM K OCHOBHOMY TOCYJAapPCTBEHHOMY 9K- 3aMEHY MO (U3HKE IS
o0y4Jaronuxcs, BEIOPaBIINX 3TOT yU4SOHBIN MPEIMET.

IIppy wm3ydeHuM  JAHHOTO  MOXYJS  pPEaNU3yITCI UM CHCTEMAaTU3UPYIOTCS BH/JIBI
NESTeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTH)KEHUE NPEAMETHBIX U MeTalpeIMeTHbIX
IIJIAHUPYEMBIX pe3ynbTaToOB o0y4eHus, dbopmupyercs €CTECTBEHHO-Hay4Has

rpaMOTHOCTb: OCBOEHHUE HAYYHBIX METOJIOBMCCIEAOBAHUS SBJICHUN MPUPOILI U TEXHUKH, OBJIAJICHUE
YMCHI/ISIMI/I 06’b5ICHSITb (1)I/I3I/I‘I€CKI/IC SIBJICHUA, HpI/IMeHHH HOHy‘IeHHbIG 3HaHUA, pemaTb 3aJadyu, B TOM
YHUCJIE KAU€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHATIBHO JEATEIbHOCTHBIM XapakTep AAaHHOTO pa3jiella peain3yeTcsa 3a CYET TOro, 4yTo
yqaumec;l BBIINIOJIHAKOT 3aJaHHusd, B KOTOpHX nm HpennaraeTCﬁ: Ha OCHOBC HOHy‘-IeHHbIX 3HaHI/II71
pacro3HaBaTh U Hay4YHO OOBSCHATH (PH3WUYECKUE SIBJICHUS B OKPYIKAIOIICH MPUPOJEC M MOBCEAHEBHOM
JKU3HU,

HUCITIOJIB30BAThH Hay‘IHI)IG METOABI HCCICIOOBAHUS (1)I/IBI/I‘ICCKI/IX HBJIGHI/If/'I, B TOM 4YHCIIC IJIA
HpOBepKI/I TUIIOTE3 U HOJIyT-IeHI/ISI TGOpCTH‘IGCKI/IX BBIBOJIOB,

OOBSCHATH HAy4YHbIE OCHOBBI HauOoliee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaHpI/IMep, HpaKTI/IquKOFO HCIIOJIB30BaHUA pa3m/1qH1>1x NCTOYHUKOB 3H€pFI/II/I Ha OCHOBC 3aKOHa
MPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxxnas u3 TeM nqaHHOTO pasjerna BKI0YaeT SKCIEPUMEHTAIBHOE UCCIIeIOBaHNE 0000IIatoIero
xapaktepa. Pasznmen 3aBepinaercs MpoOBEACHHEM AMATHOCTUYECKOM W OIEHOYHOW paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUM A

Nzydenne yaebHoro npeamera «Du3uka» Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TOJDKHO
o0ecrieunBaTh  JOCTHIKEHHE  CIHEAYIOIIUX  JTUYHOCTHBIX, METalmpeIMETHBIX U  TMPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

[TarproTryeckoe BOCIIUTaHUE:

—TIPOSIBJICHUE HMHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKON (U3NYeCcKOi
HayKH;

—IIEHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCHMCKUXYUEHBIX (DU3UKOB.

['paxxnanckoe 1 JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXXICHHH OOIIECTBEHHO- 3HAYUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3UKH,

—OCO3HAaHUE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO.

DCTEeTHYECKOE BOCITUTAHUE:

—BOCIIPHUATHE JCTETHYECKUX KayecTB (PU3NYECKOW HAyKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTrOCTH, TOYHOCTH, JJTAKOHUYHOCTH.

[leHHOCTH HAyYHOTO MO3HAHUSA:

—OCO3HAHWE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUS TEXHOJOTUM,BAXKHEN - IIEN COCTABISIOIIEN KYJIbTYPHI;

—Ppa3BUTHE HAYYHOU JTI0O003HATEILHOCTH, MHTEPECA KUCCIIET0BATEIbCKOU IEATETbHOCTH.

dopMupoBaHUE KYIbTYPHI 370POBbS K SMOIIMOHATHHOTO OJIATrOMOTY HS:

—OCO3HaHHUE IIEHHOCTH Oe30macHoro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BXHOCTU TIpaBUJ O€30MacHOTO TMOBEACHHWS Ha TPAHCIOPTE, HAa JOpOorax, C DJJICKTPUUECKUM U
TETUIOBBIM 000pYAOBaHUEM B JJOMAIITHUX YCIOBHSX;

—chopMHUpOBaHHOCTH HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY U TAKOTO XKe
MpaBa y Apyroro 4eJoBeKa.



TpynoBoe BocniuTaHue:

—AaKTHUBHOE Y4YacTHE B PEUICHUHU MPAKTHUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpast)
TEXHOJIOTUYECKON U COLIMaIbHOW HAPABIEHHOCTHU, TPEOYIOIUX B TOM YHCIE U PU3NYECKUX 3HAHUM;

—MWHTEPEC K MPAKTUYECKOMY U3YICHUIO MPOQPECCHIA, CBI3aHHBIX C (DU3UKOA.

DKOJIOTUYECKOe BOCIIUTAHUE:

—OpHEHTAllUsd Ha TPUMCHEHHE (QU3MYCCKUX 3HAHWK I pemieHust 3amad B objacTu
OKpY)KaroIllled Ccpelbl, IMJIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH HUX BO3MOXHBIX TOCIEICTBUN MAJis
OKpY>Karollen Cpeibl;

—O0CO3HaHUE II100ATBHOTO XapaKTepa SKOJIOTHYECKUX POOIIeM U IyTeH UX PeIIeHUsI.

Anantanust 00y4aromerocs K U3MEHSIOUIMMCS YCIOBHUSIM COIIMAIbHOM U IPUPOJIHOMN Cpeabl:

—TI0TPeOHOCTh BO B3aWMOICHCTBUU TIPY BBHIITOJIHEHUU HUCCIICIOBAaHUI U MPOEKTOB (U3UUYECKOM
HAIPaBJIEHHOCTU,0TKPBHITOCT OMBITY ¥ 3HAHUSAM JIPYTHX;

—TIOBBIILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITeIbHOCTD;

—T0TpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI1, B TOM 4Kcie GOPMYIUPOBATh UIEH, IIOHATHS,
TUTIOTE3bI O (PU3MUCCKUXO0BEKTAX U SIBIICHUSX,

—O0co3HaHue 1e(hUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

—IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PH3UYECCKUX 3HAHU;

—CTpeMIICHHE aHATTU3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUIA;

—OIICHKa CBOUX JEUCTBUI C YYETOM BIMSHUS Ha OKPYXKAIOIIYI0O CpEeIy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBUM.

METAIIPEIMETHBIE PE3VJIbTATbBI
YHuBepcanpHble N03HABATENBHBIE 1eHCTBUs ba30oBbIe TIOrMUECKHEe AEUCTBYS:

—BBISIBJIATH ¥ XapaKTEPH30BaTh CYIIECTBCHHBIC PU3HAKU OOBEKTOB (SIBJICHUN );

—YyCTaHaBJIMBATh CYNIECTBEHHBIH MpPU3HAK KIACCH(HKAIMKA, OCHOBAHHS ISl OOOOIIEHHS H
CpaBHEHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHUBOpPEYHsI B paccMaTpuBaeMbIX (akTax, TaHHBIX W
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBICHUSM;

—BBISIBJIATh IPUYMHHO-CJIECJCTBCHHBIC CBS3M TIPU MU3yYeHHH (U3UYECKUX SBICHUH U
IIPOIIECCOB; JeNaTh BBIBOJABI C HCIOJB30BAHUEM JEAYKTUBHBIX U HHAYKTHBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh THITOTE3HI O B3aUMOCBSI3AX (PH3NUECKUX BEITHUYHH;

—CaMOCTOSITEIbHO BbIOMpaATh CHoco0 pemieHust y4yeOHOM (u3nyecKoil 3amaun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIICHHUs, BHIOOp Hamboliee MOAXOAANIETO C YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoBsie niccienoBaTenbCKue eHCTBUS:

—MHCHOJb30BATh BONPOCHI KAK UCCIIE0BATEIbCKUIA HHCTPYMEHT MTO3HAHMUS;

—IIPOBOJIUTh TI0 CaMOCTOSITEIPHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXHBINH (QH3MUECKUit
HKCHEPUMEHT, HEOOIBIIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

—OIICHUBaTh Ha TNPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIMIO, MOJYYEHHYI0 B XO7e
WCCIICIOBAHMSI WJTH DKCIIEPUMEHTA;

—CaMOCTOATENIHO (popMynupoBaTh 00OOILIEHHS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICOBAHUS;

—IIPOrHO3UPOBaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PHU3MUECKUX NPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATION0KEHUS 00 NXPAa3BUTHUHU B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pabota ¢ uadopmanmeii:

—TIPUMEHATh pPAa3UYHBIE METOIBl, WHCTPYMEHTHI M 3ampoChl IPH TIOMCKE U OTOOpe
uH(pOpMAaIIUU WU TaHHBIX ¢ YYETOMIPEATIOKEHHON yueOHO! (pU3nUecKoil 3a1auu;

—aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATh WHPOPMAIIUIO PA3INIHBIX BHIIOB
1 GOpM IMpeCTaBICHHUS;

—CaMOCTOSITETILHO  BBIOMpATh ONTHUMANIbHYIO (GOpMy TpeiacTaBieHus uHPoOpMauu U
WLTIOCTPUPOBATH pelIaeMble 3a7auu



HECJIOKHBIMU CXEMaMH, AarpaMMaMu, HHOU rpauKoil 1 HXKOMOMHALIUAMHU.

YHHUBepcallbHble KOMMYHHKATHBHBIE JeiicTBUsA O0IeHHe:

—B X071 00CyXJleHUsl y4eOHOro Marepuala, pe3yibTaToB JabOpPaTOPHBIX PabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI I10 CYILECTBY 00CYXk/1aeMOil TEMBbl U BBICKA3bIBATh MJIEU, HALIEJICHHBIC HA PELICHUE
3a/lauM U MoJiepKaHue O1arokenareaIbHOCTH OOLICHHUS;

—COIIOCTaBIIATh CBOM CYXXICHHSI C CYKACHUSMH JAPYIHX yYaCTHUKOB JMANOTa, OOHAPYKUBATh
pazyinyue U CXOJACTBO NO3ULIUKI;

—BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NUCbMEHHBIX TEKCTAX;

—IyOIMYHO TPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPHMEHTA,
UCCIIEIOBaHMUSI, IPOEKTA).

CoBMecTHas 1eATeNIbHOCTD (COTPYIHUYECTBO):

—ITIOHUMaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUAYAIbHON pPabOTHl IpU
peleH KOHKPETHON (PU3NIECKOi MpoOIeMBbl;

—IpUHUMaTh LEJIU COBMECTHOM JI€ATEIbHOCTH, OpPraHM30BBIBATH JCHCTBUS 1O €€
JOCTUKEHHUIO: PacHpelesiaTh PO, 00CYXJaTh MPOLECCHl U PE3yJbTaThl COBMECTHOW padoThI;
00001IaThbMHEHUST HECKOJIBKUX JIIOJICH;

—BBIIIOJIHATh CBOK 4YacTh pPalOTHI, JOCTHras KayeCTBEHHOIO pe3ysibTaTa II0 CBOEMY
HaIlpaBJIEHUIO U KOOPAUHUPYS CBOU JEHUCTBUSC IPYTUMHU YI€HAMHU KOMaH/IbI,

—OILIEHUBaTh KAa4e€CTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSITEIBHO
chOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

VYHuBepcanbHbIE PEryIATUBHBIE 1elcTBUACaMOOpraHU3alus:

—BBIABIIATh MPOOJEMBbI B JKM3HEHHBIX M YUEOHBIX CHUTYalHsIX, TPEOYIOUIMX Ui PEIICHUS
(bu3nvecKuX 3HAHUM;

—OPHEHTUPOBATHCS B PA3NTUYHBIX MOAXOJaX MPUHATHUS PEHICHUN (MHIUBUAYAIbHOE, IPUHITHE
pellieHus B IpyMIie, NPUHIATHE PEIIEHUI TpyIIoi);

—CaMOCTOSITENIBHO COCTaBIIATh JITOPUTM peweHus (puU3NYECKOl 3a1auM WU TUIaHa

UCCIEOBaHUsL C  Y4€TOM  HMMEIOIIMXCA PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,

apryMeHTHUPOBATH MIPEIaraéMble BApUAHTBI PELIEHUM;

—J1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a perieHne. CaMoKOHTPOIIb (pediekcus):

—J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IIpeJyularaTh MIaH €€ U3MEHEHUS;

—OOBSICHIATh MPUYMUHBI JOCTUXKEHUS (HEIOCTHKEHHS) pe3ylbTaToOB JAESITENbHOCTH, JaBaThb
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTUBBI B JAEATENBHOCTh (B TOM 4YMCJIE€ B XOJ BBIIOJIHEHUS (PU3MUECKOTO
UCCIIEIOBaHUsl WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHMBIIMUXCS CHUTYyallui,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIIMX TPYJHOCTEH;

—OILIEHUBATh COOTBETCTBHE PE3YJIbTaTa LIENU U YCIOBUAM. OMOLIMOHAIbHBIN UHTEJUIEKT:

—CTaBHUTh ce0s1 Ha MECTO JAPYroro 4ejaoBeKa B XOJ€ CIopa WM AUCKYCCUHM Ha HAy4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS UIOTUKY APYTOTO.

[Ipunsatue ceds u npyrux:

—TIpU3HABaTh CBOE MPaBO Ha OLIMOKY MpPH pelleHnH GU3NYECKUX 3a/1ad WU B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO JIPYIroro.

[MPEAMETHBIE PE3VYJIbTAThBI

7 kJaace

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH Y
oOyJaromuxcsi yMeHHi:

—MHCIIONIb30BaTh MOHATHS: (PU3NYECKHE U XMMHUYECKUE SIBJICHH; HAOIIOJCHUE, dKCIIEPUMEHT,
MOACIb, THIIOTE3a, CIANHUIIBI (1)I/I3I/I'-IGCKI/IX BCJIIMYMH, aToOM, MOJICKYyJa, arperaTHbl€ COCTOSAHUA
BemiecTBa  (TBEpAOE, KHAKOE, Ta3000pa3HOE); MEXaHHMYeCKOoe JBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOJEWCTBYIomas cui, nedopmanus (ymnpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

—pa3nuyath sBieHUs (IudQy3us; TEmIoBOe ABWKEHHME YacTHI[ BELIECTBA; pPaBHOMEPHOE



JBM)KEHUE, HEPAaBHOMEPHOE ABIDKEHHE; WHEPIUs; B3aMMOJACHCTBHE TEIN; paBHOBECHE TBEPMABIX TEJ C
3aKpEIUIEHHON OChI0 BpAIllCHUs; Tepeaadya JaBiCHUs TBEPIBIMU TEIaMH, KHIKOCTSIMH U Ta3aMu;
aTMoc(epHOE J1aBJCHUE; IJIABaHUE TEJ; MPEBPAIICHUS MEXaHWYECKOW SHEPruH) MO ONHCAHUIO HMX
XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

—pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MUYECKHUX SBICHHHA B OKPYXAIOIIEM MHUpPE, B TOM
qrciae (Gpu3nuecKue SIBICHUST BIIPH- POJIEC: IPUMEPHI ABMKEHHSI C PA3JIMYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOH MPUPOJE; NEHCTBUE CUIIBI TPEHHUS B MPUPOJIE U TEXHHKE; BIUSHHE aTMOC(HEPHOTO JTaBICHUS
HA JKUBOW OpPraHW3M; IUIABaHUE PBIO; PHIYArd B TEJE YEIOBEKA; MPH ITOM MEPEBOJAUTH MPAKTHYECKYIO
3aJauy B yUeOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKN (DU3UYECKHX SIBICHUM;

—OMHCHIBATh W3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS, MCIONB3YS (PU3HUECKue
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
YIIPYrOCTH, CWJIa TSKECTH, BEC Tejia, CWJIa TPEHUs, JaBjeHue (TBEPAOro Tena, >KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MEXaHHUYECKasi paboTa, MOIHOCTh, TUIEYO CHUJIBI, MOMEHT CHIIbI, KO3 duimeHt
MOJIE3HOTO JICHCTBUS MEXAaHM3MOB, KHHETHYECKass WM TOTCHIMANbHAs HHEPIUs); NpU ONHCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYHMH, MX OOO3HAYCHUS W CIMHHUIIBI
(bU3NIECKUX BETMYNH, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETMUNHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IPa(UKH U3YYCHHBIX 3aBUCUMOCTEH (DU3MUYCCKUX BEIUYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (U3NYCCKHE SIBJICHUS W MPOIECCHI, UCIOIb3Yys IMpaBHiIa
CJIOYKEHUS CUJI (BAOJIb OHOUIIPSIMOM ),

3akoH ['yka, 3akoH [lackais, 3akoH ApXuMesa, paBUiIo paBHOBECHs pbrdara (0J10Ka), «30JI0TOe
MPAaBUJIO» MEXAaHUKH, 3aKOH CO- XPAaHEHHUS MEXaHWYECKOW IHEPTuu; MPH ITOM JaBaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA M 3alTUChIBATh €M0 MATEMaTUYECKOE BBIPAKCHNUE;

—OOBACHIATH (DU3NUECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyalluid TMPAKTHKO - OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH NMPUYHMHHO-CICICTBCHHBIC CBSI3H,
CTPOUTH O0BsICHEHUE U3 1—2 JTOrMYecKHX MIaroB ¢ Onopor Hal—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

—pemarh pacuéTHbIe 3a7aui B 1—2 neicTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIIUE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/Jadd 3alUChIBATh KPaTKOe YCIIOBHE,
MOJICTABIATh (PU3NYECKUE BEIMYMHBI B (OPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE ISl PEIICHHsI 3a]a4, OLEHUBATh PEATHMCTUYHOCTH MOJNYYSHHOH (pru3mueckoi
BEJIMYMHBI;

—pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIMTh HPU MOMOIIK (U3NYECKUX METOJIOB; B
ONMCAaHWM WCCIICOBAHMS BBIIENATH TIPOBEPSEMOE TMPEAINONOKEHHe (TUIOTE3y), pa3inuyarb |
MHTEPIPETHUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOJUTh OLIMOKH BXOJ€ OMbITA, /1e1aTh BHIBOJIBI IO €T0
pe3yibTaram;

—IIPOBOJIUTH ONBITHI MO HAOMIONEHHIO (PU3MUECKUX SBJICHUN WM (PU3HMUECKUX CBOWCTB TEN:
(dbopMyIHpOBaTh TPOBEpSIEMbIE TpEA- TOJOXKEHUs, COOMpPAaTh YCTAaHOBKY W3 MPEUIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 OIBITA U (YOPMYITUPOBATH BHIBOJIBI;

—BBINOJHATE TPSMbIE M3MEPEHHUs] PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIBI U
TEMIIEpaTypbl C HCIIOJb30BAaHHEM AaHAJIOTOBBIX M IIM(PPOBBIX NPUOOPOB; 3aMUCHIBATh IOKA3aHUS
PpUOOPOB ¢ YUETOM 3aJJaHHON aOCOFOTHON MOTPEITHOCTH H3MEPEHUH;

—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBHCHMOCTH OJHOW (PHU3MUECKOW BETHMYMHBI OT JPYrod c
WCTIOJIB30BAHUEM TIPSIMBIX HW3MEPEHWH (3aBUCHMOCTH ITIYTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JIBKEHMS TeJIa; CHJIbI TPEHUS CKOJIBLKEHHS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH
TeT W HE3aBUCHMOCTH CWJIBI TPEHHS OT IUIONIATd CONPUKOCHOBEHHS TN, CHJIBI YIPYTOCTH OT
YIUIMHEHUS TPYXHUHBI; BBITAIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U OT IUIOTHOCTH
KHUJIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO IOTPYXEHO Teo;
YCIOBUH TUTaBaHUS Tel, YCJIOBUIl paBHOBECHs pblyara M OJIOKOB); y4acTBOBAaTh B IUIAHWPOBAHUH
y4eOHOTO HCCIIEeIOBaHUs, COOMPATh YCTAHOBKY W BHIMOJNHATH U3MEPEHUS, CIENys MPeIOKEHHOMY
IUIaHy, (UKCHUPOBATh PE3YyJNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJC
MIPEUIOKEHHBIX TAOJUI] ¥ TPAPHUKOB, ACTaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,

—IIPOBOJINTh KOCBEHHbIE H3MEPEHHsI (PU3NUECKUX BEIMUYUH (TIIOTHOCThH BEUIECTBA KUAKOCTH U



TBEPJOTO TeNa; cuja TPEHHS CKOJIbKEHHUS; JIaBJICHUE BO3AyXa; BBHITAJIKUBAIOUIAS CHUJIA, EHCTBYIOLIAS
Ha MNOrpYXEHHOE B XHJIKOCTb TeJO0; KO3(P(UIMEHT IO0JE3HOro AEUCTBHS NMPOCTBIX MEXAaHU3MOB),
clieysl TPEATOKEHHON MHCTPYKLMHU: MPU BBIMOJIHEHUH H3MEPEHHH COOMpPATh SKCIIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYMCIIATH 3HAYEHUE UICKOMOM BEJIMUUHBI;

—Cco0r01aTh NpaBUJla TEXHUKK 0€3011acCHOCTH ITpU paboTe ¢ 1ab0paTOPHBIM 000PYI0BAaHUEM;

—YyKa3bIBaTh MPHUHLMUIBI JIEHCTBUA MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOILAIOLIMECS CO- CyAbl, 0apoMeTp, pbluar, MOABMXKHBIH M HENOJBUXKHBIM OJIOK,
HAKJIOHHAs IJIOCKOCTB;

—XapaKTepu30BaTh NPUHIMIbBI JEHCTBUSA U3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
ONOpOM Ha WX OMHMCaHUs (B TOM YHMCIE: MOMIIMITHUKU, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUN
IIPeCC, MAaHOMETpP, BBICOTOMEp, IOPLIHEBOH HACOC, apeoMeTp), HCIOJb3ys 3HaHHUA O CBOWCTBAaX
(bU3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—MPUBOJUTH TPUMEpPbI / HAXOUTh HHPOPMAIUIO O PUMEPAX MPAKTUYECKOTO MCIOIb30BaHHUS
¢u3NYeCKUX 3HAHWN B MOBCEJHEBHOH JKU3HU JUIA oOecriedeHus OE30MacHOCTH NpU OOpaIIeHUH C
npubopaMM M TEXHHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUs 3[0pOBbS M COOJIIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/ie;

—OCYIIECTBJIATH OTOOp HMCTOYHUKOB HHpoOpManmuu B ceTu HHTEpHET B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCA 3HAHUI M MyTEM CpaBHEHMs Pa3IMYHbIX
WCTOYHHUKOB BBIJICIATh WHPOPMALUIO, KOTOpas SBISAETCS TNPOTUBOPEYMBON MM MOXET OBITh
HE/I0CTOBEPHOI;

—MWCIOJB30BaTh TPHU BHINOJIHEHUH YUYEOHBIX 3aJaHUil HAYYHO-TIONMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOro coepKaHus, CIPaBOYHble MaTepHalibl, pecypchl cetu VHTepHeT; BiaaeTh NpuéMaMu
KOHCITIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBanus HHPOPMALIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPAaTKUE NIHCbMEHHBbIE M YCTHBIE COOOILEHUS Ha OCHOBE 2—3
WCTOYHHUKOB HWH(pOpMaNUu (U3NIECKOTO COACPKAHUS, B TOM YHCIE ITyOJHMYHO JAeiaTbh KpaTKue
COOOIIEHHUS O pe3ysIbTaTax MPOEKTOB UM YU€OHBIX MCCIEJOBAHUMN; IPU TOM I'PaMOTHO HUCIOIb30BAThH
M3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOXK/IATh BHICTYIUIEHUE NTPE3eHTAIUEH;

—TIIpH BBHITIOJTHEHNU YYEOHBIX MPOEKTOB M MCCIIEOBAHUI pacnpeesiTh 00s3aHHOCTH B TPYIIE
B COOTBETCTBHMHM C IOCTABJICHHBIMM 3aJ]auaMH, CIIEUTh 32 BBHIIOJIHEHUEM IIJIaHa JEHCTBHM, aleKBaTHO
OLIEHUBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTh TPYIIIbI; BBICTPaWBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YIUTHIBAsi MHEHUE OKPY>KAOLIHX.

8 KJIacC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Yy
o0yyJaromuxcs yMeHui:

—MCIOIB30BATh MOHATHUS: Macca M pa3Mephbl MOJIEKYII, TETIJIOBOE JIBUKEHHUE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMSI BEILIECTBA, KPHUCTAIJIMUECKME M aMop¢HbIe Tela, HaCBIIIEHHbIH U
HEHACHIIEHHBIH Map, BIaKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPTHs, TEIUIOBOM JIBUTATEIb;
9JIEMEHTAPHBIN  JJEKTPUYECKUN 3apsiyl, DJIEKTPUYECKOe IIoJie, TNPOBOAHMKM U JAMIJIEKTPHKH,
MOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MArHUTHOE TOJIE;

—pa3nu4arth SBJICHUS (TEIIOBOE pAacUIMpEHHE/CKaTHe, TEIUIoNepeiada, TeIUIOBOe paBHOBECHE,
CMauyMBaHHWe, KAaMJUAPHBIE SIBIICHHS, WCIIAPCHHE, KOHJCHCAIUS, IUIABIICHHE, KPUCTAIUTH3AINS
(oTBepAeBaHME), KHUIIEHHE, TeIulonepenadya  (TEIUIONPOBOJHOCTh,  KOHBEKLHUS,  H3JIyueHHE);
AJIEKTPHU3AIHS TeJl, B3aNMOJICHCTBHE 3apsI/IOB, JCHCTBUS DIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aMMOJICHCTBHE MarHMWTOB, JIEMCTBUE MarHUTHOT'O MOJISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas
WHIYKIUS) 110 OTIMCAHHIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢buznveckoe SIBICHUE;

—pacro3HaBaTh MPOSBIECHHE M3YYCHHBIX (DU3MUYECKHX SBICHUHA B OKpYXaloIleM MHUpE, B TOM
yrcie (Gu3nyecKue SBICHUS B IIPH- POJie: MOBEPXHOCTHOE HATSDKEHHE W KalWJUISIPHBIC SIBIICHHUS B
NpUpOJe, KPUCTAUIBI B TpHupone, usnyueHue CoiHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BbI,
o0pa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra; >JIEKTPUYECKHE SIBJICHHUA B aTMocdepe, IEKTPUYECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE T0JIe 3eMJIH, Apeiid MOIIOCOB, POJIb MArHUTHOTO TOJIS ISl XKU3HU Ha
3emMiie, MONSAPHOE CUSHUE, MPHU 3TOM IEPEBOIUTH IMPAKTHUECKYIO 3ajady B Yy4eOHYI0, BBIIEIATH



CYIIECTBEHHBIC CBOMCTBA/IIPU3HAKU (PH3UUECKUX SBICHUM;

—ONUCHIBaTh HM3y4YCHHBIE CBOMCTBA Tel U (pU3MUeCKHe SBICHUS, HCHOJNB3Yys (U3HUECKHe
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrus, KOJIWYECTBO TEIUIOTHI, YAEIbHAas TEIIOEMKOCTD
BELIECTBA, YyJEJbHAs TEIJIOTa IUIAaBJICHMS, YAeNbHas TEIJIoTa MapooOpa3oBaHus, ylelbHas TeIioTa
CropaHusi TOIUIMBA, KO3(PPHUIMEHT T™ONIe3HOro JAEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEJIbHAs
BJIQXKHOCTh BO3/yXa, dJIEKTPUUYECKHI 3apsijl, CUjaToKa, dJEKTPUUECKOe HANpPSIKEHUE, CONPOTUBIICHUE
MIPOBOJIHUKA, YJEIBHOE COMPOTHUBIICHHE BEIIECTBA, padOTa W MOIIHOCTH 3JIEKTPHYECKOTO TOKA); MpHU
OMMCAaHUU TMPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICA HCHOJIb3YEMbIX BEIMYMH, OOO3HAUYCHUS H
eIMHUIIB! (PU3UUECKUX BEIWYHH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINEJAHHYIO (DU3UYECKYIO BEJTHUUHY C
JOPYTUMHU BEJTMYUHAMU, CTPOUTH IPaQUKU U3yYECHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIUYUH;

—XapaKTepru30BaTh CBOICTBA Tel, PU3NUECKUE SIBICHUS U IPOLECCH,  HCIOJIb3YS

OCHOBHBIE MOJIOKECHUS MOJICKYISIPHO-KMHETHYECKOM TEOpUU  CTPOCHHUS
BELIECTBA, PUHIUIICYTIEPIIO3UIMH TT0JIeH (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHU3apsIa, 3aKOH
Oma s ywyactka nenu, 3akoH J[xoyns—IJleHma, 3aKOH COXpaHEHHsS JHEPruu; IMpH ITOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;

—OOBSACHIATH (PU3UYECKHE MPOIECCH U CBOIMCTBA TEJ, B TOM YUCIIC M B KOHTEKCTE CHTYyalUi
MPAKTUK OPHUEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYHMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHEe W3 1—2 JOTrMYecKuX IIaroB ¢ omopoid Ha 1—2 H3y4YeHHBIX CBOMCTBa (PU3MUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacu€THbIC 3aa4i B 2—3 JIEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢bu3nvecKre BeIUYNHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d 3aIHCHIBAaTh KPAaTKOE YCIOBHE, BBISBIISATH
HEJOCTAaTOK JaHHBIX ISl PElIeHUs 3a/Jayd, BHIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIUMBIE IJis €&
peleHusi, TPOBOAWTH Pacu€Thl M CPaBHUBATh MOJNYYCHHOE 3HAYCHHWE (PH3UYECKOW BEITHMUUHBI C
W3BECTHBIMU JIaHHBIMH;

—pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEHIMTH IPH MOMOIIM (PU3HYECKHX METOJIOB;
UCTOJb3ys ONUCAaHHE HCCIIEAOBAaHUS, BBLACIATH MPOBEPSAEMOE IPEANOJIOKEHHE, OLEHUBATh
MIPAaBUIBLHOCTHIIOPSIIKA POBEICHUS UCCIIE0BAaHUs, 1EJIaTh BHIBOJIBI;

—IIPOBOJIUTH OIIBITHI 110 HAOIIONEHUIO (U3UYECKUX SIBICHUH WM (U3NIECKUX CBOUCTB TEl
(KanuJUIApHBIE SIBJICHUS, 3aBHCUMOCTH JABJICHMS BO3JyXa OT ero o0ObEMa, TeMIepaTypbl; CKOPOCTH
mporecca OCTHIBAHMSI/HATPEBaHUS TMPU HM3IYYECHUH OT I[BETa U3JIIYYaIOIICH/TOTI0mAaoIIe
MOBEPXHOCTHU; CKOPOCTh MCHAPEHMs BOJbI OT TEMIEPATyphl )KMIKOCTH M IUIOMAAN €€ MOBEPXHOCTH;
QNIEKTPHU3AMA Tel W B3aUMOACWCTBUE JIIEKTPHUECKUX 3apsI0OB; B3aWMOJICHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3YaJIN3allMsl MAarHUTHBIX MTOJIEH OCTOSHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM, CBOICTBa 3JEKTPOMAarHWTa, CBOWCTBA AJIEKTPOIBHUTATEINSI MOCTOSHHOTO TOKA):
¢bopMyIMpOBaTh MpOBEpsiEMble  IMPEANOJIOKEHHUs, COOMpaTh YCTaHOBKY M3 IPEUIOKEHHOTO
000pyI0BaHUSs; OMTUCHIBATH XOJI OTBITA M (POPMYITHPOBATH BHIBOJIBL;

—BBITOJHATH TIPSMBIE U3MEPEHHsI TEMIIepaTypbl, OTHOCHTEIBHON BIQXKHOCTH BO3JlyXa, CHIIBI
TOKa, HaNpsDKEHUS C UCMOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (DPM3NYECKUX BEIUYMH;
CpaBHUBATh PE3yJIbTATHI N3MEPEHUH C YUETOM 3aJaHHOW a0COITFOTHOM IMOTPEITHOCTH;

—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBHCHMOCTH OJHOW (PHU3MUECKOW BETHMYMHBI OT JPYrod ¢
WCTIOJIH30BAHUEM TIPSIMBIX HM3MEPEHHH (3aBHCHMOCTH COINPOTHBIICHUS TPOBOJHHKA OT €r0 JUTHHEI,
IUIOIIAM TIONEPEYHOr0 CEYEHHMsS M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA NMPOBOJHHMKA; CHJIBI TOKa,
UAYIIErO Yepe3 MPOBOAHMK, OT HANPSHKEHHS Ha TPOBOJHUKE; WCCIEAOBAHHE IMOCIEIOBATEIHHOTO H
NapajyieIbHOTO COEIMHEHUH MPOBOJHMKOB): IUIAHUPOBATh HCCIENIOBaHHE, COOMpPATh YCTAaHOBKY H
BBHITIOJIHATE W3MEPEHUS, CIeays MPeUIOKCHHOMY TUIaHy, (UKCHUPOBATh PE3yabTaThl MOTYYCHHOM
3aBHCUMOCTH B BHJIE€ TAOIHIl U IpauKOB, JeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

—IIPOBOJIUTh KOCBEHHBIC W3MepeHHs] (U3NYECKUX BeIWYUH (yIOelbHAs TEeTUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOJHHMKA, pab0oTa W MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IJIAHHUPOBATH
W3MEPEHUs, COOMpaTh OSKCIIEPHUMEHTAIFHYIO YCTaHOBKY, CJENys MPEUIOKEHHOW WHCTPYKIUH, H
BBIUUCIISATH 3HAUCHHE BETMUUHBI;

—Co0JI01aTh TTpaBUjIa TEXHUKHU 0€30TacHOCTH P paboTe ¢ JIa0OpaTOPHBIM 00OPYIOBAHHEM;

—XapaKTeprU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C



OIOpOi Ha WX omnucaHus (B TOM YHCJE: CUCTEMa OTOIJICHHUS JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIIepMETp, BOJIBTMETP, CUETUHUK IIEKTPUUECKON SHEPIHH,3IEKTPOOCBETUTEIIbHBIE npudopsl,

HarpeBaTeNbHbIE JJIEKTPONPUOOPH  (MPUMEPHI),  AIEKTPHUUECKUE
IIPEJOXPAHUTEIH; IEKTPOMArHUT, 3JIEKTPOABHUraTeilb IOCTOSHHOTO TOKA), HCIOJIb3ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUIN U HEOOX0AUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE PUOOPHI IO CXeMaM H
CXEMaTUYHBIM PHUCYHKaM (KMJKOCTHBIH TEpMOMETp, TEPMOC, MCUXPOMETpP, TUIPOMETp, ABUraTellb
BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOIN, PEOCTAT); COCTABIATH CXEMbl JJIEKTPUYECKUX Leneil c
II0CJIEIOBATENbHBIM M Napajlje/IbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas yCJIOBHble 00O3HAaYEeHHUs
3JIEMEHTOB 3JIEKTPUUECKUX LIETEH;

—IIPUBOANTH MPUMEPBHI/HAXOIUTh WH(OPMAIHIO O MPUMEpax MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nUYecKUX 3HAHWN B MOBCEJHEBHOH >XU3HU JUId oOecredeHus Oe30MacHOCTH NpU OOpaIleHuH ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUs 3[0pOBbs M COOJIIOJICHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILEH CpeIE;

—OCYILIECTBIIATh MOUCK HH(pOpMaK (PU3NIECKOTO colepKaHust B ceTH VIHTEepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUM M MyTEM CpaBHEHUS JONOJIHUTENIBHBIX HMCTOYHMKOB BBIICNATH MH(OpMAaIuIo,
KOTOpasi BJISETCS IPOTUBOPEUNBOI MIIM MOKET ObITbHEI0CTOBEPHOI;

—MWCHOJb30BaTh IPH BBINOJHEHUHM YYEOHBIX 33JaHUN HAy4YHO-NONYJISIPHYIO JIMUTEpaTypy
(bU3NIECKOTO CONepKaHUA, CIPABOYHBIE MaTepHajbl, pecypchl cetn MHTepHeT; BiIaneTh nmpuémMaMu
KOHCIIEKTHPOBAHUs TEKCTa, Ipeodpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHBIC IMCHBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHWs, 0000mas
MHGOpPMALMIO M3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOIO COJEpXKaHMUsA, B TOM 4YHUCIE MyOIMYHO
MIPEJICTaBIATh PE3YJIbTaThl MPOECKTHOM WIIM MCCIEA0BAaTENbCKONW NIE€ATENbHOCTH; MPU 3TOM I'PaMOTHO
UCIOJb30BAaTh H3YYEHHBIH MOHATHHHBIA ammapaT Kypca (U3MKH, CONPOBOXAATh BHICTYIICHHE
MpE3EHTALNEN;

—IIpU  BBIMOJIHEHUH Y4YEOHBIX NPOEKTOB U MCCIENOBAHUN  (PU3MUECKUX MPOLECCOB
pacripesieniaTh 00S3aHHOCTHM B TpPYIIE B COOTBETCTBHM C IOCTABICHHBIMM 3a/ladaMH, CIEAUTH 3a
BBITIOJTHEHUEM ILJIaHA JEUCTBUN U KOPPEKTUPOBAThH €r0, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B
NEATENIBHOCTh TPYIIIbI; BBICTPAMBAaTh KOMMYHUKAaTMBHOE B3aWMOJACHUCTBHE, IPOSIBIISAS TOTOBHOCTh
paspeniath KOH(IUKTHI.

9 kiacc

[IpenmetHble pe3ynbTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Yy
oOyuaroluxcst yMeHHil:

—MWCIIONb30BaTh  IOHATHS: CHCTEMa  OTCYéTa, MaTepualbHas  TOYKa, TPACKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHUUECKOT' 0 ABM)KEHU, JedopMalius (ynpyras, IUlacTHYecKast), TpeHHUe,
LIEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3Ku; LEHTpP TSHKECTH; aOCOMIOTHO TBEPIOE
T€JO, LEHTP TSDKECTH TBEPAOro Tejaa, pPaBHOBECHE; MEXaHMUYECKHE KoleOaHus M BOJHBI, 3BYK,
MHOPa3BYK U YJIbTPa3BYyK; D3JEKTPOMATrHUTHBIE BOJIHBI, INKaja 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJMM30pPYKOCTh M JAJbHO30PKOCTb, CIEKTPbl MCIYCKaHWS U TOIJolleHus; aibda-, Oera- U
ramMMma-u3J1ydeHus, U30TOIb, IEpHasl YHEPTeTHKA;

—pasnuyath SABJICHUS (pPaBHOMEPDHOE M HEPABHOMEPHOE MPSIMOJMHENHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JABIM)KEHHE, CBOOOIHOE IMajJieHHue Tell, PABHOMEPHOE JBHXKEHHE I10
OKPY’KHOCTH, B3aUMOJIEHCTBUE TEJI, PEAKTUBHOE BHKEHHE, KoJiebaTeabHOe ABMKEHHE (3aTyXarolue 1
BBIHY)K/JICHHbIE KOJIe0aHMs), PE30HAHC, BOJHOBOE JBM)KEHUE, OTPAKCHHE 3BYyKa, MNPAMOJIMHEHHOE
pacnpocTpaHeHHE, OTpaKEHHE M IIPEJIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpakK€HUE CBETa,
pasinoxeHue Oeloro cBera B CIHEKTP M CIIOKEHHE CIIEKTPAJbHBIX 1BETOB, JHUCIEpPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOIO CIIEKTpa U3JTy4yeHUs) M0 ONMHMCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKHUX SIBICHUN B OKpYy)KarolleM Mupe (B TOM
yrcie GU3NIecKue sIBICHHUS] BIPUPOE: IPUIUBHI U OTJIUBBL, IBHXKEeHHE MIaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE [IBUKEHHE >KMBBIX OpPIaHHW3MOB, BOCIHPUSATHE 3BYKOB J>KUBOTHBIMH, 3E€MIIETPSICEHUE,
celiCMUYeCKHEe BOJIHBI, IIyHAMHM, 3XO, I[BETa TEJ, ONTHYECKUE SIBJICHUS B NPUPOAE, OHMOJOTHYECKOE



NEHCTBHE BHIUMOTO, YIBTPAQHUOIETOBOTO M  PEHTTEHOBCKOTO  HM3IYYCHHI; E€CTECTBEHHBIN
PaMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJHOAKTUBHOE H3JIy4YCHHE TPUPOIHBIX MHHEPAJIOB;
JeiCTBUE PAJIMOAKTHBHBIX M3IYYEHUH HAa OPraHU3M YeJOBEKa), IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B yueOHYI0,BBIJCIIATH CYILIECTBEHHbIE CBOICTBA/MPU3HAKY (PU3NYECKUX SBIICHMIA;

—ONUCHIBaTh HM3y4YEHHbIE CBOWCTBA Tel M (U3MUECKUE SBIICHUS, HCIONb3yd (U3HMUECKHe
BEJIMYMHBI (CpElHSAS M MTHOBEHHAs CKOPOCTh Teja IMPH HEPABHOMEPHOM JBIDKECHHH, YCKOPEHHE,
nepeMeleHe, MmyTh, YriioBas CKOPOCThb, CHJIa TPEHMs, CUja YIPYTOCTH, CHJIA TSHKECTHU, YCKOPEHHUE
CBOOOJHOTO MaJCHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHUJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb,
MOTEeHIIMAIbHAs SHEPIUsl TeJa, MOAHITOrO HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTHS CHKATOM
NPY>KUHBI, KHHETHYECKasi PHEPTusi, MOJHAs MEXaHWYecKas SHeprus, Mepuo]l U 4acTrora KojebaHui,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CpPebl);
NP ONHMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOIB3yEMBIX BEIH- YMH, 0003HAYECHUS U
eIMHULIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (JOPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (DU3HUECKYIO BEJIUYUHY
C IPYTMMH BEIMYMHAMU, CTPOUTH IpaUKN H3yICHHBIX 3aBUCHMOCTEH (PH3HMUECKUX BEITHYHH,

—XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOIECCHI, HCIONB3YS 3aKOH
COXPAaHEHUS DJHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHS, MNPHUHIMII CYNEPHO3UIUHU CHJI, MPUHIUI
OTHOCUTENbHOCTH [anuies, 3akoHbl HpI0TOHA, 3aKOH COXpPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHHUS WU
MIPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apsIOBOTO M MACCOBOT0 YKCE MPH SACPHBIX PEaAKIIUSIX; IPH
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H 3alMCHIBATh €70 MATEMATUIECKOE BHIPAKCHHUE;

—O0O0BSICHATh (U3UYECKUE TPOILIECCH U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CHUTYyallHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPUYMHHO-CICICTBCHHBIE CBS3H, CTPOHTH
0o0BsiICHEHHE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpOMl Ha 2—3 U3YYEHHBIX CBOMCTBA (PUBUYECKUX
SBJICHUH, (PU3UIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

—peniath pacuéTHbIC 3a/1a4yul (OMHUpAIOLIMEcs Ha CUCTeMYy M3 2— 3 ypaBHEHHUM), HCIONb3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3MUYECKHIE BEJIMUMHBI: HA OCHOBE aHAJM3a YCIOBHUS 33Ja4M 3a-
MUCBIBATh KPATKOE YCIOBHE, BBISBIISITh HEJOCTAIOIIUE HIIM U30BI- TOUHBIE JaHHBIE, BRIOUPATH 3aKOHBI U
dbopMyInbl, HEOOXOAWMBIE IS peIIeHHs, MPOBOJUTH pacuyéThl M OIEHMBATh PEATHUCTUYHOCTH
MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUYNHBL;

—pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIMTH IPH MOMOIIM (PU3HYECKHX METOJIOB;
UCTOJb3ys ONHMCAaHUE MCCIIEOBAaHUS, BBIACHATh MPOBEPIEMOE TMPEANOJIOKEHUE, OLIEHUBATh
MPAaBUIILHOCTB MOPSIKA TPOBENICHHS MCCIISIOBAHNSA, JENIaTh BBIBOJBI, HHTEPIPETHPOBATH PE3YIIbTATHI
HaOII0/IEHUH U ONBITOB;

—TIPOBOJIUTH OMBITHl MO HAOMIOJEHUIO (PU3MUECKHUX SBICHUN WM (U3NYECKUX CBOWCTB Tel
(u3y4yeHue BTOporo 3akoHa HploTOHA,3aK0HA COXpaHEHMs SHEPruH; 3aBUCUMOCTh Nepuojia KoneoaHui
NPYKHHHOTO MasiTHUKA OT MacChl Tpy3a W KECTKOCTH TNMPYXHHBI M HE3aBUCHMOCTH OT AMIUTHTY]IBI
MaJIbIX KOJIeOAHUH; MPSAMOJIMHENHOE PacIpOCTpaHEHHUE CBETa, pas3lioKeHHe Oesloro cBeTa B CIEKTD;
W3yYeHHE CBOWCTB H300paXEHUS B IUIOCKOM 3€pKajie M CBOWCTB M300paKeHHsS TIpeaAMeTa B
cobuparoriel TuH3e; HaOI0JeHUE CIUIOLIHBIX U JMHEHYAThIX CIIEKTPOB U3IyYEHHS): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY W3 M30BITOYHOTO HaOoOpa o0O0OpYHOBaHHS, OMHCHIBATE XON ONBITA M €Tro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

—IIPOBOJIUTH NMPU HEOOXOJMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ompeaessis cpeiHee 3HauYCHHue
u3MepsieMoil Benu4YMHbI (POKYCHOE paccTosiHuE cOOMparoliel JIMH3bI); 000CHOBBIBATH BBHIOOD criocoba
M3MEPEHUs/U3MEPUTENIBHOTO TPUOOpa;

—TIPOBOJIUTh WCCIICIOBAHHE 3aBHCUMOCTEH (GU3NYECKUX BEIWYHH C HCIOJIB30BAaHHEM

IOPSIMBIX M3MEPEHHMH (3aBUCUMOCTbH IMYTH OT BPEMEHHM INPH PABHOYCKOPEHHOM JBMXKEHMM Oe3

HavaJIbHOH CKOpPOCTH; TEpHoAa KoJeOaHWH MaTeMaTHYeCKOTro MAasTHHKAa OT JUIMHBI HUTH;

3aBUCHMOCTH yTJIa OTPa)KEHUsSI CBETa OT YIJia MajeHUs U yIiia MpejoMJICHUs OT yriia MaJeHus):

TUTAHUPOBATh MCCIIEIOBAaHUE, CAMOCTOSITEIIHHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh pPE3yNIbTaThI

MOJIYY€HHOU 3aBUCUMOCTH (DU3MUECKHUX BEIMYUH B BUJE TaOIHI] ¥ TPadUKOB, ATaTh BHIBOJBI 110

pe3ylbTaTaM HCCIeI0BaHuUs;

—IIPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIUYHH (CPeAHss CKOPOCTh M YCKOpEHHE
TeJda IPU PABHOYCKOPEHHOM JABM)KCHHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPYXKUHBI,



KO3 (DUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHW4YecKasi paboTa U MOIIIHOCTbh, YAaCTOTA M MEPUO]T KoeOaHui
MaTEeMaTHYECKOTO ¥ MPY>KUHHOTO MasTHUKOB, ONITUYECKAsi CHJIa COOMpArOIIe JTMH3bI, paJInOaKTHBHBIN
($oH): MIaHUPOBATh U3MEPEHHUS; COOMPATh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHUS,
Clieysl TIPEJIOKCHHON MHCTPYKIIMH;, BBIYMCIIATH 3HAYEHUE BEJIMYMHBI M aHAIM3HPOBATH TOITYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM IMOTPENTHOCTH U3MEPEHUN;

—Cco0II0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;

—pa3n4aTth OCHOBHBIC NMPH3HAKM W3YYEHHBIX (DU3MUECKHX MOJENIei: MaTepuaibHas TOYKa,
a0COIIOTHO TBEPIOE TENIO, TOUCYHBITUCTOYHUK CBETA, JIy4, TOHKAs JINH3a, INIAHETapHAask MOJIENIb aTOMA,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO S/1pa;

—XapaKTeprU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpPOW Ha WX ONMHUCAHUA (B TOM YHUCIE CHHIOMETp, NATUYUKU IOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUS,
pakeTa, 9XO0JOT, OYKH, HNEPUCKOI, (oToammapaT, ONTHUYECKUE CBETOBOJBI, CIIEKTPOCKOI, J03UMETD,
Kamepa BuibcoHa), WCHONB3ys 3HAHUS O CBOWCTBAX (U3MYECKUX SBICHUH H HEOOXOJHMMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

—MWCIOJB30BATh CXEMBl M CXEMAaTHYHBIE PHUCYHKHM M3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
WU3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTHMUECKUX IIPOIIECCOB IPU PEIICHUH Y4eOHO-IPAKTHUYECKUX
3aJa4; ONTUYECKHE CXEMBI JIJISl TOCTPOCHHS H300pakKeHUH B IIIOCKOM3EpKajie U COOMparoIei JInH3e;

—IIPUBOANTH MPUMEPBI/HAXOIUTh WHAOPMAIMIO O TPUMEpax MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3NYeCKUX 3HAHWH B MOBCEJHEBHOH JXU3HU JUIA oOecredeHus OE30MacHOCTH NpU OOpaIIeHUH C
npubopaMM M TEXHHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUs 3J0pOBbs M COOJIIOJICHHS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOIIEH CPELE;

—OCYILECTBJIATh MOMUCK MH(pOpManuu (QU3MUYECKOro CcOoAep)KaHus B ceTH MHTepHer,
CaMOCTOSITENTFHO (HDOPMYIIUPYsI TOUCKOBBIA 3allpOC, HAXOAWTh IYTH ONpPEICNCHHs TOCTOBEPHOCTH
MIOJTy4eHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLIUXCSl 3HAHUH WJIOMOJTHUTEIbHBIX UCTOYHUKOB,;

—MWCHOJb30BATh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUN HAy4yHO- MOMYJSAPHYIO JIUTEpaTypy
(U3MYECKOTO COJIep’KaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl ceth MHTepHeT; Biaaers npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, Ipeodpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE HH(OpMAIUHU U3
HECKOJIbKUX UCTOYHHKOB (PU3UUECKOT0 COAEPIKAHUS, ITyOIMUHO MPEICTABIATh Pe3yIbTaThl IPOEKTHON
WJIM ACCIIEA0BATENIbCKOM JEATENBHOCTH; IIPH STOM I'PAMOTHO HCIIOJIb30BATh U3Y4YEHHBIM NOHATHUIHHBINA
afnmapar M3y4aeMoro pas- Jena (U3MKM M CONPOBOXJIATh BBICTYIUIEHHWE Mpe3eHTalued ¢ yuéToM
0COOEHHOCTEN ayJTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 kiacc (68 u)
TemaTuyecknii OcHoOBHOE coaepkaHue OcHOBHbIE BBl JAEATEIBHOCTU 20P
0JIOK, TeMa ydamuxcs (Ha ypoBHE y4eOHBIX JeHicTBHiA) |

Pasnen 1. ®usuka u ee poiib B U3yYCHUH OKpyKarotero mupa (6 1)

Dduzuka —
HayKka O pUpoe
(2 9)

Dur3uka — HayKa o
[IPUPOJIbI.
Ddusnueckue ABICHU:

npupoje. SBienus

MCXAHUYCCKUC, TCIINIOBBIC, DJICKTPHUUYCCKUC,

MAarauTHBIC, CBECTOBBIC,
3BYKOBBIC

BolsiBiieHHE — pa3nu4uil MEXIY PU3NIECKUMU u
XUMHYeCKUMHU npeBpameHusIMu (MC — xumus).

PacriozHaBanue u kiaccupukanys pU3N4ecKuX SBICHUN: MEXaHUYECKHUX,

TEIIOBBIX, MEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habnronenue u onvcanue GU3NYECKUX SIBICHHUHA

Dusznyeckue
BEJTUYUHBI (2 1)

DU3NYECKUE BEJIMYHMHBI.
3mepenne pu3ndecknx BEeTHUrH.
dusnueckue npudopHI.
[lorpenHocTs U3MEPEHUI.
MexayHapoaHas CUCTEMA €IMHUIL

OrnpenieneHne HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOr0 pUuodopa.

M3mepeHne JIMHEWHBIX pa3MEPOB TEJ U IPOMEKYTKOB BPEMEHHU € YUETOM

[TOIPELIHOCTEM.

3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

3mMepeHue TeMieparypsl IpyU MOMOLIH KUJKOCTHOIO TEPMOMETpA U

aTYMKa TEMIIepaTyphbl.

BbInosHEHNE TBOPUECKUX 3aJJaHH 110 IOUCKY CIIOCOO0B U3MEPEHUS

HEKOTOPBIX (PUBNYECKUX XAPAKTEPUCTHK, HAIPUMED Pa3MEPOB MaJbIX

00BEKTOB (BOJIOC, MPOBOJIOKA), YAATEHHBIX 00BEKTOB, OOJIBIITNX
paccTosSHUM, MalbIX MPOMEXYTKOB BpeMeHH. OOCyKIeHHe

MpeJiaraéMblx Crioco0oB

EctecTBeHHO-
Hay4YHBII METO
no3HaHus (2 1)

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKH HU3Y4arOT IPUPO.Y.
EcTecTBEHHO-HAaYYHBII METO/

BreIIBIKEHNE TUIOTE3, OOBSICHSIONIUX MPOCTHIE SIBJICHUS, HAIPUMED:
HO'-ICMy OCTAaHABJINBACTCA JIBI/DKyHIeeCH 110 FOpI/ISOHTaJ'II)HOI\/II HOBerHOCTI/I
TEJIO; IOYEMY B KAPKYIO IIOTOJly B CBETJION

01€XK A€ MPOXJIAHEN, YeEM B TEMHOM.




MO3HAHUS:

Ha0JII0/IEHUE, IOCTAHOBKA HAyYHOT'O
BOIIPOCA, BBIIBUYKECHHUE THIIOTE3,
AKCIIEPUMEHT T10 IIPOBEPKE TUIIOTE3,
00BsICHEHUE HA0II0JaeMOTO SIBJICHHSL.
Onucanue pU3NUECKUX SBICHUH C
MIOMOIILIO MOJIETIEH

[TpenioskeHne crnocoO0B MPOBEPKU TUIIOTES.

[IpoBeneHue uccie0BaHus MO MPOBEPKE KaKOH-T100 TUIIOTE3HI,
HAIIpUMep: JaJTbHOCTD MOJIETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.

[TocTpoeHue nmpoctermmx Moaeneld GU3ndecKux ABICHUN (B BUJIS
[PUCYHKOB HJIM CXE€M), HallpUMep a/IEHUE IpeaMeTa; NPSIMOIMHENHOE
pacnpocTpaHEeHHUE CBETa

Pasnen 2. [lepBoHavaibHbIe CBEICHHS O CTpoeHHH BetecTBa (5 1)

Ctpoenue
BewiecTna (1 u)

NTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIIECTBA

IATOMEI U MOIJICKYJIBI, UX Pa3MEpPhI. OHLITBI,

HaO:roieHre 1 MHTEpIpETAIHS ONBITOB, CBHICTEIBCTBYIOIIMX 00 aTOMHO
MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3IUYHBIX
BCIIICCTB B BOJIC.

OneHka pa3MepoB aTOMOB M MOJIEKYJ C UCIIOJIb30BAHUEM
dotorpaduii, NOTydEeHHBIX HA ATOMHOM CHIIOBOM MUKpockorne (ACM).
OnpeneneHre pa3MepoB MajblX TEJ

JIBrKeHNE U
B3alMOJEHCTBUE
HacTHIl
BerecTna (2 4)

JIB>xenue yacTtuil Bemiectsa. CBs3b
CKOPOCTH JIBUYKEHUS YaCTHI] C
TeMIepaTypou.

bpoyHoBckoe apmxkenue. Juddyzus.
B3anMoIeiCTBYE YaCTHI] BEIIECTBA:
MPUTSDKEHUE U OTTAIKMBAHHE

Habtoienue 1 00bsicCHEHHE OPOYHOBCKOTO JIBUYKEHUS U SIBICHUS
udpy3un.

[TpoBeneHue u 00BSICHEHUE OTBITOB MO HAOJIOAEHUIO TETIIIOBOTO
pacuIpeHust ra3os.

[TpoBeneHue u 00BSICHEHUE OTBITOB MO OOHAPYKEHUIO CHII
MOJIEKYJISIPHOTO MPUTSKEHUS U OTTAJIKUBAHUS

IArperaTHble
COCTOSIHUSI
BerecTna (2 4)

ArperaTHLIe COCTOsAHHA BCUICCTBA.

CTpOCHHE ra3oB, )XUIKOCTEHN 51
TBEPABIX
KPHCTaJUIMYECKUX

Onucanue (c MCII0JIb30BAaHUEM TIPOCTBIX MOZEIIEH) OCHOBHBIX
[pa3JINunii B CTPOCHHUHM I'a30B, )KUJIKOCTEN U TBEPABIX TEIL.

OOBsicCHEHHE MaJION C)KMMAEMOCTH KUAKOCTEeH U TBEPABIX Tell, OOJBIION
CKMMAEMOCTH Ta30B.

OOBbsicHEeHHE cOXpaHEeHUs (HOPMBI




Tesl. B3auMocBs3b MEXy CBOMCTBAaMU
BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX
1 MX aTOMHO- MOJIEKYJISIPHBIM CTPOCHHEM.
(Oco0eHHOCTH arperaTHbIX

COCTOSTHUH BOJIBI

TBEPABIX TE M TEKYYECTH KHUIKOCTH.

[IpoBeeHNE OIBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSTHUH BOJIBI
YACTHUILIBI HAXOJATCS B CPEIHEM JIaJIbIlIe JPYT OT Jpyra (IJIOTHOCTD
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHHE B3aUMOCBSI3U MEX/1y OCOOEHHOCTSMHU arperaTHbIX
COCTOSTHUH BOJIbI U CYIIIECTBOBAHMEM BOJHBIX Oopranu3mMoB (MC —
Ouosorusi, reorpadus)

Paznen 3.

JIBrkenue u B3aumozeicteue tei (21 9)

MexaHuueckoe
nBroKeHue (3 4)

MexaHndeckoe JBHKCHHUE.

PaBHOMEpHOE W HEPAaBHOMEPHOE
nBukeHue. CKOpoCTb.

CpenHsisi CKOpOCTh TIPH HE- PAaBHOMEPHOM
BY>KEHUU. Pacu€r myTtu u BpeMeHu
ITBMKEHUS

lccnenoBaHEepaBHOMEPHOTO JBM)KEHUS U ONpPeIETIeHHUE ero MPU3HAKOB.
Habit0/1eHue HepaBHOMEPHOT'O IBUJKEHUS U OIIPENIETICHUE €r0 OTINYUN OT,
PAaBHOMEPHOTO JABHKEHHSL.

Pemenuie 3a1a4 Ha ONpe/iesieHne IyTH, CKOPOCTU U BPEMEHU
[PAaBHOMEPHOTO JABHKEHHSL.

AHaiu3 rpaMKOB 3aBUCUMOCTH IIYTH U CKOPOCTU OT BPEMEHU

Nuepuus, macca,
MJIOTHOCTS (4 )

SIBneHue uHepuu.  3aKOH MHEPLUHU.
B3anmoaencTBre Te Kak NpUYrHa
M3MEHEHUSI CKOPOCTH

/IBrm>xenus ten. Macca kak Mepa
MHEPTHOCTH Tena. [[noTHOCTh BenecTna.
CBs13b IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYT
B eMHMIIE 00BEMA BEIIecTBa

OOBsiICHEHHE U IPOTHO3UPOBAHKE SIBJICHUN, 00YCIIOBIEHHBIX HHEPLIUEH,
HAIpUMEp: YTO MPOUCXOAUT IPU TOPMOKEHUHU WA PE3KOM MaHEBpE
ABTOMOOWIISL, TOYEMY HEBO3MOKHO MIHOBEHHO NMPEKPATUTH JIBUKEHUE HA
BEJIOCUIIE/IC WJIM caMoKate U T. A. [IpoBeneHue u anains OIbITOB,
NIEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTH JBUKECHHUSI TEJla B PE3YJIbTATE
JICICTBUS HA HETO IPYTHUX TEJl.

Perienue 3a1a4 Ha ONpeziesieHHe Macchl Tela, ero 00bEMa 1 MIIOTHOCTH.
[IpoBeneHNe U aHAIK3 OIBITOB, JEMOHCTPUPYIOLINX 3aBUCUMOCTh
M3MEHEHHUS CKOPOCTH Tejla OT €r0 MaCChl

[IPU B3aMMOJICUCTBUM Tell. M3MepeHne Macchl
crioco0amH.

OrnpezeseHne INIOTHOCTH TeNa B PE3yIbTaTEU3MEPEHHMS €T0 MACChl U
00BEMa

TCJIa Pa3sIMYHbBIMU




Cuia. Buner cun

(14 )

Cuna Kak XapakTepHCTHKa
B3anMojieiicTBus Tesl. Cuiia ynpyroctu u
3akoH ['yka. Mi3mepenue cuiibl ¢ IOMOIIBIO
ITMHAMOMETA.

SIBJI€eHME TATOTEHHS U cuiia TspKkecTH. Cuna

TSOKECTHHA JPYTUX IutaHeTax. Bec  Tena.
Hesecomocth. ClioxkeHue CHII,
HaIMpaBJICHHBIX MO OJJHON MPSMOM.
PaBnopeiictByromas cuin.  Cuna

TpEHUSL. Tpenue
CKOJIbJKEHUS U TpeHue nokos. Tpenue B
MIPUPOJE U TEXHUKE

3yueHune B3auMOIEUCTBUS KaK TPUUYUHBI U3BMEHEHHS] CKOPOCTH Tejla
WK ero aedopManuu.

Ornucanue pealbHbIX CUTYaIMi B3aUMOJICHCTBHS TEJl C TOMOILBIO
MojiesIel, B KOTOPhIX BBOAUTCS MOHATHE U U300paKEHHUE CUJIBL.
M3ydenue cuiel ynpyroctu. MccnenoBanne 3aBUCHMOCTH CUITBI
YIPYTOCTH OT Y/UIMHEHUS PE3UHOBOIO IIHYPA WU MPY>KUHBI

(c mocTpoennemM rpaduka).

AHaJIM3 IPAKTUYECKUX CUTYAllHi, B KOTOPBIX MPOSBISETCS NEHCTBHE
CUJIBI YIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK JIepeBa u JIp.).
AHaNIM3 CUTYalluid, CBSI3aHHBIX C ABJICHHEM TAroTeHus. OObsiCHEeHHE
OpOUTAILHOTO IBUKEHUS TUIAHET C UCIIOIb30BAHUEM SIBJICHHUS
TATOTCHUS |

3akoHa uHepuuu (MC — actponomus). Usmepenue
MMOMOIIIBIO

muHamMoMeTpa. OO0CHOBaHUE 3TOTO Croco0a U3MEPEHHUS.

AHaIIM3 ¥ MOJICJTUPOBAHKE SIBJICHUSI HEBECOMOCTH. JKCIIEPUMEHTAIBHOE
MOJIy4YeHUE MpaBUiIa CIOKEHUS CUJI, HAIIPAaBIEHHBIX BAOJIb OJHON
npsimoid. OnipeiesieHre BeMUNHbI paBHOICHCTBYIOIIEH CHII.

M3yueHune cuibl TPEHUS! CKOJIbKEHUS U CUJIBI TPEHUS TTOKOSI.
VccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS OT BECa TeJia U CBOWCTB
TPYLIUXCS TOBEPXHOCTEN.

AHaIIN3 MPAKTUYECKUX CUTYaAIlUH, B KOTOPBIX TIPOSIBIISIETCS IEHCTBUE
CUJIBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIIIEHUS I YBETUYCHHUS
(kaTaHuE Ha JbDKAX, KOHBKAaX, TOPMO>KEHHE aBTOMOOWIIS,
MCIIOJIb30BaHUE TIOIIIMITHUKOB, TUIABAHUE BOJAHBIX )KUBOTHBIX U JIp.)
(MC — Ouosnorus).

Pemenue 3anay ¢ ncnonb3oBaHueM (HOPMYIT I pacuéTa CHIIbI
TSDKECTH, CHJIBI YIIPYTOCTH, CHUJIBI TPEHUS

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI OT BEca Tea U
CBOMCTB TPYILUXCS TOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYaAllUl, B KOTOPBIX MPOSBIISIETCS
NEHCTBUE CUITBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WK
YBEJIMYEHUS (KaTaHUE HA JIbDKAX,  KOHBKAX, TOPMO>KEHUE
aBTOMOOMJIS, MCIOJIb30BaHUETIOAIINITHUKOB, IJIABAHUE
BOJHBIX JKUBOTHBIX 1 1p.) (MC — OGuomnorus).

Permenue 3a1a4 ¢ ucnoib30BaHueM (HOpMyIT Uit pacuéra CHIIbI TSXKECTH,

BE€Ca TCl1a C

CUJIbl YIIPYTOCTH, CHJIbI TPEHUS




Paznen 4. JlaBienue TBEPABIX T, KUAKOCTEH ¥ ra30B (21 u)

/laBieHue
[lepenaua
TaBIICHUS
TBEPIBIMHU
TeIaMu,
PKUJIKOCTSIMH H
razamu (3 4)

JlaBnenue. CriocoObl yMEHBILIEHUS U
yBEeITUYCHUS AaBieHus. J[aBieHne  rasa.
3aBHCUMOCTD JIaBJICHHUS ra3a 0T 00bEMa U
reMriepatypsl. [lepenaya

MaBJICHUS TBEPABI- MU TEIAMH, KUIKOCTIMHU U
razamu. 3axkoH [lackams. [TneBMaTndeckne
MAIHHBI

AHaN3 U 0O0BSACHEHHE OIBITOB M MPAKTHYECKUX CUTYalluH, B
KOTOPBIX IIPOSIBIISETCS CUJIa JABJICHUSL.

O6ocHOBaHHNE CIIOCOOOB YMEHBIIICHUS U YBEITMUCHUS JIABICHUSI.
l13yueHue 3aBUCUMOCTH JIaBJIEHUs raza oT 00béMa U
TeMiieparypsl.  M3ydenue

0COOEHHOCTEH Iepeauu 1aBieHus TBEPABIMU TEIaMH,
PKUAKOCTSMHU U Ta3aMH.

O00CHOBaHME PE3yJIbTATOB OMBITOB OCOOEHHOCTSIMH CTPOCHMUS
BELECTBA B TBEPAOM, KMJIKOM U Ta3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTAJIbHOE J10Ka3aTeNbCTBO 3akoHa [lackains. Pemenue
33724 Ha pacu€T JABIIEHUs TBEPIOTO TEIA

JlaBeHHE
PKUIKOCTH (5 1)

3aBHUCHMOCTH J1aBIICHUS

PKUIKOCTHU oT FJIY6I/IHI>I

norpyxeHus. ['mapocraruiyeckuii mapamioxc.
Coobmmarommecst CoCyabl.
['unpaBiMuecKrueMeXaHU3MBbI

VccnenoBaHNEe3aBUCUMOCTH JJABICHUSI )KUAKOCTU OT INTYyOUHBI
HOFPY)I(GHI/Iﬂ U IIJIOTHOCTH XKUIAKOCTH.

Ha6nronenue u 00bsICHEHHE THAPOCTATHYCCKOTO TTapaoKca Ha
ocHoBe 3axkoHa ITackans.

M3yueHne cooOIaromuxcs COCy10B.
Pemenue 3a1a4 Ha pacuéT AaBIEHUSKUAKOCTH. OObsSICHEHNE
[IPUHLIMIIA JEHCTBUS THAPABINYECKOrO Ipecca.

AHanu3 u 00BSICHEHUE MPAKTUIECKUX
CUTYyaIuH,

JEMOHCTPUPYIOUIUX MPOSIBICHUE JaBICHUS KUIKOCTH U 3aKOHA

[Tackasi, HaAmpUMeEp MPOIECCOB B OPraHU3Me MPUTITYOOKOBOTHOM|

HbIpstHun (MC — Ouonorusi)




IATMOC(epHOE
naBiieHue (6 9)

Atmocdepa 3emin U aTMoc(epHOe J1aBICHHUE.
[TpyumHBI CyIIECTBOBAHUS BO3AYIITHONW 00OJI0UYKH
Semun. OnbIT

Toppuuennu. U3mepenue armocdepHoOro
naBJieHUs. 3aBUCUMOCTb aTMOC(EPHOTO
TaBJICHUS OT BHICOTHI HAJ YPOBHEM MODSL.
[TpuGops! 1115 U3MEpEeHUs: aTMOCHEPHOTO
TaBJICHUS

JKCIIepUMEHTAIbHOE OOHAPYKEHHUE aTMOC(EPHOTO TABIICHHUS.
AHanu3 1 00bSCHEHUE OIBITOB U MPAKTUYCCKUX CHTYAIHIA,
CBSI3aHHBIX C JICHCTBHEM aTMOC(EPHOTrO TaBICHUS.
OOBsSICHEHHE CYIIeCTBOBaHUS aTMOc(ephl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WK €€ OTCYTCTBUS Ha IPYTUX IUIAHETAX U
Jlyne (MC — reorpadusi, aCTpOHOMHUS).

OOBsiCHEHHE N3MEHEHHS TNIOTHOCTH aTMOC(hEphI C BHICOTOH U
3aBUCHMOCTH aTMOC()EPHOT0 AaBJICHUS OT BBICOTHI.

Pemenne 3a1a4 Ha pacu€T aTMOcQepHOTo naBieHus. M3ydenue
ycTpoiicTBa bapoMeTpa-aHepouia

JlericTBHE
PKUJKOCTH U ras3a
Ha [10rPyKEHHOE
B HuX Te0 (7 1)

resno. BeitankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomaBanue

I[eﬁCTBHe KHUIKOCTH U ra3a Ha HOFPY)KéHHOG B HUX

OJKCIIepUMEHTAIbHOE OOHAPYKEHUE IeHCTBUSI XKHUIKOCTH U Ta3a
Ha [I0IPY>KEHHOE B HUX TEJO.
OnpeneneHne BBITAIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEJIO,
[OrPY>KEHHOE B KUIKOCTbD.
[IpoBeneHue u 00CyX/1€HUE ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTD BBITAIKUBAIOIIECH CUIIbI, IEHCTBYIOIIEH HA TEJIO B
PKHJIKOCTH, OT 00bEMa MOTpyKEHHOM B XKHUIKOCTh YaCTH TeJa U OT
[JIOTHOCTHU KUIKOCTH.
VccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa
MOrpy>KEHHOM B JKUJIKOCTh YaCTH TeJA.
PemreHne 3ama4 Ha TIPUMEHEHUE
3aKOHa ApXHMMeJla U YCIOBHs TUIaBaHUS TEIl.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHPOBaHUE
JIOJIKY U OTIPEACIIEHNE €ETPY30NOABEMHOCTH

Paznen 5. Pabora u MomHOCTE. DHeprus (12 u)




Paboran
MOIIHOCTSH (3 u)

Mexannueckas paboTa.
MoOIIHOCTD

JKCIIepUMEHTAILHOE OIpe/ieNIeHIEe MEXaHUYeCKOM paboThl CHIIBI
TSKECTU IIPU aJICHUU TeJIa U CUJIbI TPEHUS IIPY PABHOMEPHOM
[epeMEIEHUH TeJla 110 TOPU3OHTAIbHON IOBEPXHOCTH.

Pacuér MOIHOCTH, pa3BUBAEMOM IIPU MOABEME 110 JIECTHULE.
Perienue 3a1a4 Ha pacuéT MEXaHUUYECKOW pabOThl U

MOIIHOCTH

[IpocTsie
MexaHU3MBI (5 1)

[IpocTbie MEXaHU3MBI: pbIyar, 010K,
HAKJIOHHAs IJIOCKOCTb.

[IpaBuiIO paBHOBECHS phlYara.

[ IpuMmeHeHne paBuila PaBHOBECHUS pblYara K
0JI0KY.

«3osotoe npasusio» mexanuku.KII[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBl B OBITY U

TeXHUKE. Ppluaru B Teje yeaoBeka

OrnpeziesieHre BBIMTPHIIIA B CUJIE MPOCTHIX MEXaHU3MOB Ha
MpuMepe pblyara, oABHKHOTO M HETIOJIBU)KHOTO OJIOKOB,
HAKJIOHHOM IIOCKOCTH.

VccnenoBanue ycioBus paBHOBecus pbeiyara. OOHapykeHue
CBOMCTB MPOCTHIX MEXAHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U
MPUCTIOCOOTICHHSIX, UCTIONb3YEMbIX B OBITY

Y TEXHUKE, a TAKXKe B )KUBBIX opranm3mMax (MC — Ouomorus).
ODKCIIEPUMEHTAIBHOE J0Ka3aTeIbCTBO PABEHCTBA PabOT MpH
MMPUMEHEHUU MPOCTHIX MEXAHU3MOB.

Onpenenenne KIIJ[ HaKTOHHOM TIJIOCKOCTH.

Perrenue 3a1ay Ha TpUMEHEHUE TTpaBUila pAaBHOBECHS pblyara u
Ha pacu€t KIIJI

MexaHndecKas
bHeprus (4 9)

KuHeTnueckasu MMOTCHIMAJIbHASA SHCPIrUi.
[IpeBpalienue 0aqHOTO

OHCPTHUU B MCXAaHUKE

BHJ1a MEXAHUYECKOU
ODHEPTUU B IPYroil 3aKOH COXPAHCHUS U U3MEHECHHUS

JKCIIEpUMEHTAILHOE OIpEeIETIeHNE N3MEHEHUS

KMHETUYECKOW ¥ TOTEHIIMAIBHOW SHEPTUH TeJla IIPU €ro
CKATBIBAHUM 10 HAKJIIOHHOM IIOCKOCTH.
DopMyIMpPOBaHKUE Ha OCHOBE UCCIIEI0BAHNS 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUN.
OOcyxaeHne TpaHUl] IPUMEHUMOCTH 3aKOHA COXPaHEHHUs
DHEPTUH.
PerreHne 3a1a4 ¢ UCIOJIB30BAaHUEM 3aKOHA COXPAHEHUS YHEPTUU

PesepsHoe Bpems (3 u)




8 kJacc (68 u)

Temarunueckuit
0J10K, TEMBI

OcHoBHOE coaepkaHue

OCHOBHBIE ~ BHJBI JICATCIHLHOCTU yUYaIIUXCS
(Ha ypoBHE y4EOHBIX JEHCTBUIA)

S0P

Paznen 6. TermoBeie siBiaeHUs (28 )

Ctpoenue u
CBOICTBa
BEIIECTBA

(7 1)

(OCHOBHBIE TTOJIOKEHUS
MOJICKYJIIPHO-KHHETUUECKON

TEOpPUH CTPOEHUs BellecTBa. Macca u pa3Mepsl
AQTOMOB M MOJIEKYII.

OTBITHI, TOATBEPKIAIONINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKOH Teopun. Moenu
TBEPIOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSHUMA
BemecTBa. Kpucramimueckue e u amopdHbIe
TBEPABIC TEIIA.

OOBsICHEHNE CBOMCTB I'a30B, )KUIKOCTEH 1
TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJISIPHO-KUHETHUECKOU TEOPHH.
CMmaunBaHue W KaWUISIPHBIC SIBIICHUS. TeIIoBoe
[paCIIMpEHHE U CKATUE

Habmtonenue u HMHTEpIIpETalus OIBITOB,
CBHUJIETEJILCTBYIOLINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUU
BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BEILIECTB B

BOJIE.
Pemenue 3agad 10 OLICHUBAHMIO KOJMYECTBA aTOMOB
WIM MOJIEKYJ B eIMHULIe o0béMa

BELIECTBA.

AHaJIu3 TEKCTa JPEBHUX aTOMHUCTOB

(Harmpumep, hparMeHTa oMbl Jlykpenus «O nipupone

BELICi») C U3JI0KEeHHEeM 000CHOBAHMIA ATOMHOM TUIIOTE3BI
(cmbIciioBOE uTeHue). OreHka yoeauTeIbHOCTH STUX
o0ocHoBaHUN. OOBsICHEHHE OPOYHOBCKOTO

NBYOKEHUS, SBICHUS TUPQPY3UN U pa3inurii MeX Ty HUMH Ha
OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KMHETHYECKOM TeOpHH
cTpoeHus BemiecTBa. OObsICHEHNE OCHOBHBIX pa3In4Mil B
CTPOEHUU Ta30B, KHUJIAKOCTEH U TBEP/BIX TEJ C UCTIOIb30BAHUEM
MOJIOKEHUH MOJIEKYIISIPHO-KHHETUYECKON TEOPHH
CTPOCHUSI BEIIECTBA.

[IpoBeneHue OMNBITOB 10 BBIpAIlMBAaHUIO KPUCTAIUIOB
[MOBAPEHHOM COJIM WJIM caxapa.

[IpoBenenue u 00BSICHEHUE ONBITOB, AEMOHCTPUPYIOLINX
KaITWJUTSIPHBIC SIBJICHUS U SIBIICHHE CMauyNBaHMSL.
OOBsiICHEHHE POJIN KaWJUIAPHBIX SBJICHUN IS TOCTYIUICHUS
BObI B opranusm pactenuit (MC — Guosorus).
Habmtonenue, npoBeieHne U 00BbSICHEHNE OIBITOB I10
HaOJIOICHUIO TETIOBOTO PACITUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEI.

OO0BsicHEeHHEe COXpaHeHUs 00bEMa TBEPIBIX TEJl, TEKYYECTH
PKUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH IS Pa3HBIX
PKUJIKOCTEH ), naBlieHus rasa. [I[poBefeHue  OMBITOB,
NMEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh J1aBJICHUS




BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WJIN OXJIKICHHS, U UX
00BbSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUeHUs. AHAIU3
MPAKTUYECKUX CUTYyaIlui, CBI3aHHBIX CO CBOMCTBAMU I'a30B,
JKUJIKOCTEN U TBEPABIXTEI

TeroBbie
nporieccs (21 q)

Temnepatypa. CBsA3b TEeMIIEpaTypbl COCKOPOCTBIO
TEIJIOBOTO

JIBHYKECHUSYACTHIL.

BHyTpeHHss dHEprusl.

CriocoObl U3MEHEHUs

BHYTPEHHEH 3HEPIUU: TEIUIoNepeiada HCOBEPILEHUE
pa®oTbl.  BuaplTemonepenauu: TEMIONPOBOIHOC
Th, KOHBEKIIMS,U3ITY4YECHHUE.
Ko114ecTBOTEIIOTHI.

Y nenpHas TEII0EMKOCTbBEIIECTBA.

TernnooOMeH  MTEIIOBOE PaBHOBECHE.

Y paBHEHHUETEIII0BOro OasiaHca.

[InaBnenne MOTBEPEBAHNE KPUCTAIUIMUECKU

X BELIECTB.

O06ocHOBaHME TPABWIT U3MEPCHUS TEMIIEPATYPHI.
CpaBHEHHE PA3TMYHBIX CIIOCOOOB U3MEPEHUS U KA
teMriepaTypbl. Habmonenune u 00bsiCHEHHUE ONBITOB,
IEMOHCTPHUPYIOIINX U3MEHEHUE BHYTPEHHEWIHEPT U Tella B
pe3ynbTaTe Terionepeiadu upaboThl BHEIIHUX CHJI.

Habmtoienue u 00bsiICHEHUE OTBITOB, 00CYKICHUE
MPAKTUYICCKUX CUTYAIUH,IEMOHCTPUPYIOIINX PA3TUIHBIC BUIBI
TEIUI0-TIepeIaun: TeIIONPOBOAHOCTh, KOHBEKIIUIO, U3ITyUEHHE.

UccnenoBanue siBiieHUs TETUIOOOMEHATIPH CMEIITMBAHUT
XOJIOJHOM ¥ Topsiuelt Boabl. Habmonenne  yctaHoBIIeHUs
TEIJIOBOTO PaBHOBECUS MEXIY Topsued u
XOJIOJTHOM BOJOM.

Omnpenenenue (M3MepeHne)KoIuYecTBa
TEIUIOTHI, TOJIYYEHHOTO BOJION MPH TETIIO00OMEHE C HATPEThIM
METaJUTMYECKUM ITUITHHIPOM.

Omnpenenenve (M3MepeHHe) yIeIbHOUTEIIOEMKOCTH
BellecTBa. Pellenre 3a1a4,CBI3aHHBIX C BBEIYHCIICHUEM

KOJIMYECTBATEIUIOTHI U TETNIOEMKOCTHU MIPH TEII000OMEHe.

AHAIM3 CUTyallMii TMPaKTUYECKOTO MCIIOIB30BAHMS TETUIOBBIX
CBOMCTB BEIIECTBM MAaTEpHAJIOB, HaPUMEP B
LEISIXHEProcOepeKeHUs: TETIITON3OJISIIIHS,

pHeprocOeperaromnme
TEPMOAKKYMYJISTOPHI U T. JI.

KPBIIIH,




Y nenpHas Terora miasnenus [lapoodpasoBanu e

1 KoHAeHcauus. Mcrapenue.

Kunenue. Y nenpHas Temiora napooOpa3zoBaHH sl.
3aBUCHMOCTD TEMITEPATypPhbl KUIICHUSIOT

aTMOC(EPHOTO

naBiicHUs. BilaxxHOCTh BO3/1yXa.

DHEprus TOILUIMBA. Y IebHAas TEII0Ta

cropanus. [IpuHIHIBI paOOTHI TETIIIOBBIX

neurareneit. KIIremmoBoro

TBUTATEIIS.

TennoBkie

/[Burarenu uzammra

OKpYyKarolencpepl.

3aKOH COXpaHEHUS M MPEBPAILCHUS SHEPTUUB

MEXaHUYECKUX UTEIIOBBIX

[poueccax

HabmtoieHue sSBICHUI UCTIApEHUS U KOHICHCAIUH.
VccnenoBanue npouecca UCapeHus pa3InyHbIX KUIAKOCTEH.
OOBsICHEHHE SIBJICHUHN UCIIAPEHUS U KOHAECHCAlUM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUYEHHS.

HaOnronenue u 00bsICHEHUE NpoLiecca KUIIEHHs], B TOM YUCIIe
3aBHCHUMOCTH TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
Onpeznenenue (M3MepeHNE) OTHOCUTEIbHOM BIAXKHOCTH
Bo3ayxa. HabmroneHue mporecca miaBiaeHus: KpUCTANIMYECKOTO
BELICCTBA, HAIIPUMED JIBJA.

CpaBHEHUE MPOLIECCOB IUIABJICHUS KPUCTAIUIMUECKUX TENl U
pasMsryeHus nIpyu HarpeBaHuu aMoOp(HBIX Tedl.

Onpenenenue (M3MepeHNe) yIeIbHON TEIUIOTHI IUIaBJIEHUS JIbJIA.
OOBsiCHEHME SBJICHUH IJIABJICHUS U KPUCTAJUIM3ALUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YYEHHS.

Pemenue 3ana4, CBSI3aHHBIX C BBIYMCICHUEM KOJINYECTBA
TEIJIOTHI B IIpoOLieccax TEIUIONEepEaady IPH IUIABICHUH U
KpUCTaJIIN3aLluY, UCIIapEHUU MKOHJCHCALIUH.
AHaJIN3 CUTYalui MPaKTUYECKOTO IPUMEHEHUs SBJIEHUIN
MJIaBJICHUS] NKPUCTAJUIN3ALUH, HAIIPUMED, MTOJIy4YECHHE
CBEPXYMCTHIX MATEPUAJIOB, COJIEBAs TPEIIKA U JIP.

Ananu3 paboTbl U 00BsICHEHUE PUHIINIIA JIeHCTBUS
TEIJIOBOT'O JIBUTATEIIS.

Brruncnenyne Koau4ecTBa TEIUIOThI, BBIAEISIONIEroCs pu
CrOpaHuM pa3an4HbIX BUAOB TOILMBa, U KIIJ[ nBuraresns.
OOcyXIeHHe SKOJIOTMYEeCKUXIOCIEeICTBIIM NCIOIb30BAHUS
MBUTaTENel BHYTPEHHETO CrOpaHus, TEIIOBBIX U

rugposnexTpoctaninii (MC — 3Koy0rus, XMuMusi)




Paznen 7. DnekTpuueckue U MarHuTHbIE siBNIeHUs (37 )

DJIEKTpUYECKHUE [DJIEKTpU3anus Tei. [[Ba pona aneKkTpuyecKkux Habuto1eHre 1 npoBeIeHHE OTBITOB 10 3JIEKTPU3ALUH TeJl MpU
3apsibl. 3aps10B. COIPUKOCHOBEHUH U MHAYKLUEN.
3apsyKEHHbIC B3anMopeiicTBre 3apsokeHHBIX Tell.  3akoH Kynona.[HaGmonenue u 00BsICHEHHE B3aUMOIEHCTBUS
Tera  u uxDnekTpudeckoe noje. [IpuHnun cyneprno3uuuu OJHOMMEHHO U Pa3HOMMEHHO 3apsKCHHBIX TEJL.
B3anMO/IeiicTBHE pPriekTpudeckux noseid. Hocurenu snekrpudeckux |OObsCHEHUE MPUHIUNA IEHCTBUS dNIeKTpockomna. OObsicHeHue
(7 a) 3aps10B. SIBJIGHUI 3JIEKTPU3aLUU IIPU CONPUKOCHOBEHUH TEIN U
DJIEMEHTAPHBIN AJIEKTPUUECCKUN 3apsi/l. WHAYKIMEH C UCTI0JIb30BAHUEM 3HAHUM O
Crpoenunearoma. HOCHUTEJISAX JIEKTPUUECKUX 3aps/I0B B BEIIECTBE.
[IpOBOIHUKN  UIUAIIEKTPUKHU. Pacrio3naBanue 1 0ObSICHEHUE SIBIICHUH JICKTPU3AINH B
3aKOH COXpaHEHUS JIEKTPUUYECKOro3apsia [MOBCEIHEBHOM KU3HHU.
HabGmionenue u 0OBSICHEHHE OMBITOB, WILTIOCTPUPYIOIINX
3aKOH COXPaHEHMsI dJIEKTPUUYECKOTO 3apsia.
Habmtoienue OmbITOB MO MOJETMPOBAHUIO CUJIOBBIX JIMHUH
AIIEKTPUYECKOTO TOJISL.
HccnenoBanue  NEWCTBUS  DJEKTPUYECKOrO  MOJNS  HA
MPOBOAHUKY U TUAJIEKTPUKU
[locTOSTHHBIN JNIEKTPUUECKU 1 TOK. Y CIIOBHUS CYILIECTBOBAHUS Ha6utoieHne pa3inyHbIX BUIOB AEUCTBUS AIEKTPUYECKOTO
PIIEKTPUYECKUN [IIEKTPUYECKOTO TOKA. MICTOUHMKY MOCTOSIHHOTO  [TOKa U OOHApy»KEHHE 3THX BUJOB JIEHCTBHUS B TIOBCEHEBHOM
oK (20 u) Toka. JlencTBus PKU3HU.
PIIEKTPUYECKOTO COopka 1 uCIbITaHUE JIEKTPUUECKOH 1IENH TOCTOSHHOTO TOKA.

I/I3MepeHHe CHJIbI TOKAa aMIICPMETPOM.
I/I3MepeHI/Ie SJICKTPHUYCCKOI'0 HAIMPSAXKCHUA BOJIBTMECTPOM.
HpOBCIIeHI/IC 1 O0BSICHEHHE




TOKa (TEII0BOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUM TOK B JKUJKOCTAX U ra3ax.
DiiekTpuyeckas 1enb. Cuiia Toka. IIEeKTPUIECKOe
HaIpsHKEHUE.

ConpoTHBIEHHE TPOBOAHHKA.

Y nenbHOE CONpOTHUBIICHHE BelllecTBa. 3akoH Oma
U1 ydacTKa [emu.

[locienoBarenbHOE U MapaJJICIbHOE COSAMHEHUE
[TPOBOJHHUKOB.

PaboTa 1 MOIIIHOCTB AJNIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns—JIeHua. DiekTponpoBoiKa 1
MOTPEOUTETUINCKTPUIECKON SJHEPTUU B OBITY.
KopoTkoe3ambikaHue

OIIBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb JIEKTPUUECKOTO
COIIPOTHBIIEHUS IIPOBOJIHMKA OT €T0 JUIMHBI, IIOIAAN
[TOTIEPEYHOr0 CEUYEHUsS U MaTepuaa.
VccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAIOLLETO YEpe3
[PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSIKCHUS
Ha pEe3UCTOpE.
[IpoBepka npaBuiIa CII0KEHUSI HANIPSHKCHUN ITPU
[10CJIEZI0BATEILHOM COEIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJIs CHIIBI TOKA NP ApaJLIEIbHOM
COETMHEHUU PE3UCTOPOB.
AHanu3 CUTyalUil 0CJIEI0BATEIBHOTO U N1apaljIeIbBHOTO
COEIMHEHUS POBOIHUKOB B JJOMAIIIHUX IEKTPUUECKUX CETSX.
Pemenue 3anad ¢ ucnosp3oBanueM 3akoHa Oma u
dopMyI1 pacuéra 3JIEKTPUUECKOI0 COIIPOTUBIIEHUS IPU
[10CJIE0BATEIBLHOM U IIapajlIeIbHOM COCINHEHUU
poBOAHUKOB. OnpeneneHue PpabOThI ANEKTPUUYECKOTO
TOKA, IPOTEKAIOLIET0 uepe3 pe3ucrop. OnpeneneHne MOIHOCTH
AIIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 JIAMITOUKY
OT HaIIPSKEHUS HA HEM.

Omnpenenenne KI1/I Harpesarens.

Hccnenosanue peo0pa30BaHUSIIHEPTUN TIPU
MOIBEME Ipy3a dJIEKTPOIABUTATEIIEM.

OObsicHEHUE YCTPOICTBA U IPUHITUTIAICHCTBUS
JTOMAIIIHUX 3JIEKTPOHArpeBaTEIbHBIX PUOOPOB.

OObscHEeHrEe TPUYUH KOPOTKOTO 3aMbIKaHHS U
MIPUHLINAIA JEUCTBUS IIJIaBKUX IPEJOXPAHUTEIEH.

Pemenue 3amau ¢ ucnosib3oBaHreM 3akoHa J[xoyns—IJIeHna.

HaGnroeHne BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKA B KU1~

KOCTH.




MarauTHbIE
sByIeHUs (6 1)

IlocTossHHBIC MaruuThl. B3anmogeicTere
MOCTOSIHHBIX MarHUTOB.

MarauTHOE I10JI€.

MarautHoe 10j1e 3eMJIM U €ro 3HaueHHE I
bKU3HU Ha 3emiie. OnbIT Opcrena. MarautHoe
M0JIE AJCKTPUUYECKOTO TOKaA.

[[prMeHeHne 3JIEeKTPOMarHuTOB TEXHUKE.
JlelicTBME MArHUTHOTO TOJIS1 HA IPOBOJHUK C
TOKOM.

DJICKTPOABUTATEIb IOCTOSHHOTO TOKA.
Vcrionb30BaHME 3JIEKTPOIBUTATENIEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE

VccnenoBaHMEMarHUTHOTO B3aUMOIEHCTBUS IOCTOSTHHBIX
MarHuTOoB.

l3y4eHre MarHUTHOTO TOJISl IIOCTOSIHHBIX MArHUTOB ITPH UX
00BbETUHEHNUH U Pa3AeiICHHH.
[IpoBeneHue OIBITOB
[MOCTOSIHHBIX MarHUTOB.
3y4yeHue sBiIeHUSI HAMArHU4YMBaHUs BelecTsa. Mccnenosanne
NENCTBUS 3JEKTPUUECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.
[IpoBesieHUE OMBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTD CUJIbI
B3aMMOJECHCTBUS KaTyIIKHA ¢ TOKOM M MarHuTa OT CHJIbI U Ha-
[IpaBJICHUS TOKA B KaTYLIKE.

AHanu3 CUTyaluil IPAaKTUYECKOTO IIPUMEHEHUS
PIIEKTPOMAarHuTOB (B OBITOBBIX TEXHUYECKUX yCTPONUCTBAX,
[IPOMBILIICHHOCTH, MEIULIHE).

M3ydyeHue qeiicTBUS MAarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.
3ydeHue NeicTBYs 2JEKTPOJBUTATEIS.

M3mepenne KIIJ[ asekTpoaBUraTeIbHON YCTAHOBKH.
PacriozHaBaHuE M aHAIU3 PA3JINYHBIX IPUMEHEHUM
PIIEKTpoABUraTene (TpaHcnopT, ObITOBbIE YCTPONCTBA U JIp.)

110 BU3YyAJIM3allUH I10JIA

DIIEKTPOMAarHuT
Hasl MHYKIIUS
(4 1)

OneiTel Dapanes.

SBIIeHME DIIEKTPOMAarHMTHOM MHAYKUIMH. [IpaBuiio
JIenmna.

DIIEKTPOTreHEePATOP.

CITOCOOBT TIONTYICHUS 3JIEKTPHYCCKOM SHEPTHH.
JJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX HCTOYHUKAX
DHEPruu

OTBITHI 110 UCCJICIOBAHUIO SIBJICHUS JICKTPOMArHUTHON
WHAYKIMU: UCCIIEI0BAHUE U3MEHEHUM 3HAUEHUS U HANPABJICHUS
WHIYKIIMOHHOI'O TOKa

PesepBHOE Bpems (3 u)




9 kiace (102 1)

Tematnueckuit
0JI0K, TEMa

OcHOBHOE COACPpIKAaHUE

OcHoBHBIE  BUABI JACATENBLHOCTH yuyaluxcs (Ha ypoBHE

y4€OHBIX NEWCTBUI)

Pasnen 8. Mexanndeckue siBinenus (40 u)

Mexanndeckoe
NBIDKEHUE U
CIIOCOOBI €ro
OITHCAHUS

(10 )

MexaHU4eCcKOe NBIKECHHUE.
MarepuanbHas TOUKa.
CucreMa oTcyéra.

OTHOCHUTEILHOCTh MEXaHUUECKOTO JBHXCHUA.

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
HepaBHOMEpHOE NPAMOIMHENHOE ABUKEHUE.
Cpenssisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU
HEPaBHOMEPHOM JIBH>KCHHM.

'Yckopenue. PaBHoyckopeHHOE
MIPSMOJIMHEMHOE JBUKEHUE.

CB00OOHOE MajieHUE.

OneiTel ["anunes.

PaBHOMEpHOE IBUKCHUE

AHaIIM3 B 00CYXKJIEHUE PA3TUIHBIX IPUMEPOB MEXaHUYECKOTO
TIBMKCHHUS.
OO6cyx1eHre TpaHul] MPUMEHUMOCTH MOJIEIH

«MaTCpHraJIbHad
TOYKa».
Omnucanue MCXaHHUYCCKOI'O ABWIKCHUS PA3JIMIHBIMU

criocobamu (ypaBHEHUE, Ta0nuIa, TpaduK).

AHanH3 )KU3HECHHBIX CUTYaIllUH, B KOTOPBIX MPOSBISICTCS
OTHOCUTEIILHOCTD MEXaHUYECKOTO JIBUKEHUSI.
HabitoieHne MeXaHW4ecKoro JIBUKEHUS

Tea OTHOCUTENBHO Pa3HBIX TE OTCUETA.

CpaBHEeHUE MMyTeil U TPaeKTOPUH IBUKEHUS

OJTHOTO M TOTO K€ TeJIa OTHOCUTENILHO Pa3HBIX TN OTCUETA.

AHanus tekcrta ["anunes 00 OTHOCHTEIHLHOCTH
TBHIKEHU,

BEITIOJTHEHUE 33/ IaHUN TI0 TEKCTY (CMBICTIOBOE

YTCHHE).

OmnpeneneHne cpeaHe CKOPOCTH

CKOJIb>KEHUSI OpycKa UITu

TIBYOKEHUS mapuka o HaKJIOHHOM
IJIOCKOCTH.

AHanns "u o0cyXxaeHne Ccrnoco0oB

MPUOTMHKEHHOTO ONIPEICTICHUS
MITHOBEHHOM CKOPOCTH.

OmnpexneneHue CKOPOCTH PaBHOMEPHOTO
NMBUKEHMS (LIapuKa
B KHUAKOCTH,  MOJENH AIEKTPUYECKOTO




ITo okpyx’HOCTH.
[lepuon u yacroraoOparieHus.

JluHeitHas  WyTJIOBasi CKOPOCTH.

HenTpocTpeMuTenbHoE
VYckopenue Bokpyr CosHIa.

aBTOMOOWJIA U T. TI.).

OmnpeneneHue myTH, TPOUIEHHOTO 3 TAHHBII
[IPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJia 0 TpadUKy 3aBUCHMOCTH
MyTH

PaBHOMEPHOTO JBUKEHHS OT BpEMEHHU.

OO0cyxeHrne BO3MOXKHBIX PUHITUTIOB JICHCTBUS
MpuOOPOB,

U3MEPSIIOLIUX CKOPOCTH (CIHIOMETPOB).

Boruncnenue myTi 1 CKOpOCTH MU
PaBHOYCKOPEHHOM MPSMOJMHETHOM
IBUKEHUH Tea.

Ompenenenne  TPOUIEHHOTO  MYTH |
YCKOpEHUsl JABW)KCHHUA Tela 1o rpaduxy
3aBUCHMOCTHCKOPOCTH PaBHOYCKOPEHHOT'O
MPSIMOJIMHEHHOTO ABM)KEHHUS TEJIa OT BpEMEHHU.
Ompenenenue  yCKOpEHUsI  Tela  MpH
PAaBHOYCKOPEHHOM JBWXEHUU IO HAKIOHHOM
MJI0CKOCTH.

N3mepenue neproaa U 4acToThl oOpalleHusTesna mno
OKPY>KHOCTH.

OnpeneneHne  CKOPOCTM  PaBHOMEPHOTO
NIBIDKEHUSI TEJa TI0 OKPY>KHOCTH.
Pewenue 3aja4y Ha onpeneneHue
KIHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOT'O IBUKEHHUS Pa3IMYHBIX BUJIOB.
Pacnio3naBanue u mpuOIMKEHHOE OTTMCAaHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JIBUKEHUSI BIIPUPO/IE
W TEXHHKE (Ha TpUMepax CBOOOTHOTATAFOIITIX

TEN, JBWXEHHUS  KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JP.)




BiaumoneiicTBu
e Teu (20 )

[lepBasikocMudeckasi CKOPOCTb.

HeBecoMOCTp  MIIEpETpy3KH.

PaBHOBecue MaTEpUAIIBHOUTOYKH.

AGcomoTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO Tema C
3aKpEIUIEHHON OChI0 BpaeHus. MoMeHT cuibl. LleHTp
TSKECTU

Habmtonenue u 00cykaeHNE OIBITOB C JBHKEHUEM
Tesa P YMEHBIICHUH BIUSHUS APYTUX TeJ,
IIPEMSITCTBYIOUINX JIBUKEHUIO.

AHanus Tekcra ["anuines ¢ onucaHueM MBICIEHHOTO

9KCIIEPUMEHTA,
00OCHOBBIBAIOLIETO 3aKOH MHEPLIMH;BBIIIOJHEHNE
3aJJaHUH 110 TEKCTY (CMBICIIOBOE UTEHUE).

OO6cyxaeHne BO3MOKHOCTH BbINOJIHEHUS3aKOHA
WHEPLMHU B Pa3IMUHBIX CUCTEMAX OTCYETA.
HaGnronenue u o0CyXJieHMe MEXaHUYECKHX SIBICHUM,
[IPO- UCXOASIINX B CUCTEME OTCUYETA
«Tenexka» npu €€ paBHO- MEPHOM MYCKOPEHHOM
JIBIDKEHUU OTHOCUTEIbHOKAOMHETA (PU3UKU.

JIeficTBHS ¢ BEKTOPAMM CWJI: BBIIIOJIHEHUE 3aJaHUN 110
CJIO)KEHUIO M BBIYUTAHHIO BEeKTOpoB. Habmonenue
W/WIIN TIPOBENICHHUE OTIBITOB, IEMOHCTPUPYIOIINX
3aBHCHUMOCTbYCKOPEHMSI TeJla OT IPUIIOKEHHON K HEMY
CUJIBIM MACCHI TEJA.

AHanu3 1 00bsICHEHHE SIBJIEHUI C UCII0JIb30BAHUEM
BTOPOro 3akoHa HeroTOHA.

Pemenue 3ana4 ¢ NCnoyib30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 npaBuiia CI0KEHUS CUIL.

Omnpenenenne ;KECTKOCTH MPYKUHBI.

AHanu3 cuTyanuii, B KOTOpbIX HaOJIIOAI0TCAYIPYTHe
negopmanuu, 1 uX 00bSICHEHUE C UCTIOIb30BAHUEM
3akoHa ['yka.

Pemenue 3agau ¢ ucnonb3oBanueM 3akoHal 'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIb)KEHUS

OT CHJIbl HOpMANIBHOTO AaBiieHus. O0cyxaeHue

PE3YJIbTATOB HUCCIICOJOBAHM.




Onpenenenue kodddurmenta  TpeHHS
CKOJIbXeHUs1. MI3MepeHne Cuibl TpPeHHs MOKOSI.

Pemenue 3a7a4 ¢ ucnonab3oBaHueM HopMyIbIIIA
CHUJIbI TPEHUS CKOJIbKEHUSI.

AHanu3 ABMKEHUS TN TOJIBKO MOAICHCTBUEM CHIIBI
TSOKECTH — CBOOOTHOTO TMaICHHUS.

OOBsICHeHNE HE3aBUCUMOCTH YCKOPEHUST CBOOOHOTO
MaZieHus OT MacChl Teja.

OreHKa BEIMYUHBI CUJIbI TATOTCHUS, ICUCTBYIOIICH
MEXIy IBYMs TelnaMmHu (AJi pa3HbIX Macc).

AHanu3 IBMKEHHS HEOSCHBIX TEJ MO/ ICUCTBUEM
CHUJIBI TSATOTEHHUSI (C UCTIOJIB30BAHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(OpMAIUN).

Pemenue 3a1a4 ¢ UCmonb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYJIBI JIJISl pacuéTa CHUJIIbI
TSAKECTH.

AHnanus OPUTHMHAIILHOTO TEKCTa,
ONUCHIBAIOLIETO MPOSIBICHUS 3aKOHABCEMUPHOTO
TATOTEHUS; BHITIOJIHCHHUE 3aJaHUITIO TEKCTY
(CMBICIIOBOE UTEHHE).

HaGmronenue n 06cyxaeHue OMbITOB TOU3MEHEHHUIO
BEca TeJa IPU YCKOPEHHOM JABUKEHUU.

AHanu3 yciaoBUd BO3HUKHOBEHUSI HEBECOMOCTH U
Meperpys3Ku.

Pemenue 3amau Ha onpeeneHue Beca Tea B
Pa3IUYHBIX YCIOBUSIX.

AHanu3 cuil, JEUCTBYIOIINUX HA TEJIO, MOKOAIIEeCs Ha
onope. OmnpeneneHue LeHTpa
TSDKECTU PA3TUIHBIX TEJ




3aKOHBI
coxpanenus(104

Mmnynec  Tena.ld3menenue ummyibca.
MITynbC  CHJIbI.3aKOH COXPAHEHUS UMITYJIbCA.
PeakTUBHOEIBUIKECHHUE.

Mexanuueckasi paborta u

MOILIHOCTb.

Pabota CUITSIKECTH, YIIPYTOCTH, TPEHHUS.
SHEPIUU upaboTHI.
[loTeHuManbHas SHEPrUs
[NOBEPXHOCTBIO 3EMJIU.
[loTeHuManbHast SHEPTUs CKATOUIIPYKUHBI.
KunernueckassHeprus.

Teopema OKMHETHYECKOU SHEpPruu. 3aKOH
COXPAHEHHUsI MEXaHUYECKOWIHEPIUU

TCJa,I1I0JHATOIO

CBs3b

HaL

Habmtonenue u 00cykaeHne OIBITOB,
JIEMOHCTPHUPYIOIINX IIepeady UMITYJIbCa IPU
B3alMOJICHCTBUU TEJI, 3aKOH COXPaHEHUSUMITYJIbCA NPY|
a0COJIIOTHO YIIPYT'OM UM HEYIIPYIOM B3aUMOJEHCTBUU
TEl.

AHanu3 cUTyallii B OKpY>Karoleu >KM3HU C
MCII0JIb30BaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.

PacniozHaBaHue sIBJICHMS pEaKTUBHOTO JIBM)KECHUS B
npupoze u Texuuke (MC — Guomnorus).

[IpumeneHue 3aK0Ha COXpPaHEHUS UMITYJIbCA AJIs
pacuéra pe3yJabTaToB B3aUMOAEHCTBUS Tel(Ha
[IpUMepax HEyNpyroro B3auMOIEHCTBUSL, yIIPYroro
LEHTPAJIbHOT'O B3aUMOJICHCTBUSA ABYX OJUHAKOBBIX TEl,
OJIHO U3 KOTOPBIX HETIOABHKHO).

Pemenue 3a1a4 ¢ ucnonb30BaHUEM 3aKOHA
COXPaHEHHUs M- I1yJIbCA.

Onpenenenue paboOThl CUIIBI YIPYTOCTH MIPH NMOABEME
rpy3a C HCIOJIb30BAaHUEM HEIOABHKHOTO U
MOJIBUKHOTO 0J10KOB. MI3MepeHre MOIIIHOCTH.
W3mepeHne NOTEeHIMAIBHOM SHEPTUN YIIPYTO
n1e(OpMUPOBAHHON MPYKUHBI.

N3mepenre KNHETUYECKON SHEPTUMUTENA 10 JITTNHE
TOPMO3HOTO ITyTH.

OKCepuMEHTaIbHOE CpaBHEHUE
W3MEHEHHUS NOTEHINAIbHON U KHHETUYECKON SHEPIUid
Tena MpH JBUKEHUU 10 HAKIOHHOM MIIOCKOCTH.

OKcnepuMeHTalIbHAs TPOBEPKA 3aKOHA COXPAHEHHUS
MEXaHWYECKON SHEpPruM IpHU




CcBOOOIHOM TIaJICHUH.

IIpumeHeHue 3aKOHa COXpaHeHUs
MEXAHUYECKOM HEPTUHU Ul pacuyéra NOTEHIUAIbHOU U
KMHETUYECKOM »JHeprui Ttena. Pemenue 3amad ¢
UCIIOJIB30BAaHUEM 3aKOHA COXPAHECHMsSI MEXaHMYECKOH
SHEPIUuu

Paznen 9. Mexannueckue kojaeOanus v BoaHbI (15 u)

MexaHudeckue
kosreOanus (7 9)

KosebarenbHoe qBuxeHue. OCHOBHBIE XapaKTePUCTHKH
KOJICOAHUH: TIEPUOJ], YaCTOTA,aMILIATY/IA.
MaremMaTHYeCKH i ¥ NPYKUHHBIHMASTHUKH.
[IpeBpaiienue 3Hepruu pu
K0J1e0aTeIbHOMABUKEHHH.

3aryxaromue kosiebanus. BeiHyX1eHHbIe KoJeOaHus.
Pe3onanc

HaoOmoaenue koe0aHuii mogAeHCTBUEM CHIT
TSOKECTH U YIPY- TOCTH U OOHAPYKEHHE ITOJOOHBIX
KOJIeOaHUI B OKPYKAIOIIIEM MHPE.

AHanu3 KonebaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpenercHne 4acTOThl KoJeOaHui
MaTEeMaTHYECKOTO U MPY>KUHHOTO MATHUKOB.

HaGmronenue u 00bsICHCHHE SIBIICHUS
pe3oHaHca. MccnenoBanue 3aBUCHMOCTUTIEPHOIA
Kos1e0aHUI OJIBEIEHHOIO K HUTH Tpy3a OT JITMHbI
HUTH.

[TpoBepka HE3aBHCHUMOCTH TIEPHOIaKOTIeOaHNI
rpy3a, MOJBEIIEHHOTO K JIEHTE, OT
Macchl Tpy3a. HaGmronenue u o0cyk1eHue OIbITOB,
TIEMOHCTPHUPYIOIINUX 3aBUCUMOCThIIEpHO/1a KoJeOaHun
HPY)KI/IHHOFO MadATHHUKA OTMACChI pr33 U KECTKOCTH
IPYKHUHBIL.

HpI/IMeHeHI/IC MATEMATHUYCCKOTO U HPY)KI/IHHOFO
MAasiTHUKOB

B Ka4deCcTBE MOJEIIEN I OITMCAaHUs KOoJeOaHui
B OKPYXKAIOIIEeM MHUpE.

PeIHeHI/Ie 3a4a4, CBA3aHHBIX C BBIYHCIICHUEM
WJTH OIIEHKOM 4acTOThI(TIepro/ia) KoJIeOaH .




Mexanuueckue |[CBOMCTBAa MEXaHMYECKHUX BOJIH. JInHaBOJIHBL. OOHapyxeHHE U aHAJIU3 BOJIHOBBIX SIBJICHUN B
BOJIHBI. 3BYK MexaHn4YecKue BOJIHBI B OKPY>KAIOILIEM MUDE.
(8 u) TBEPIOM  TEJE,CEMCMUYECKUE BOJIHBI. HabGnronenue pacrpocTpaHeHus
3ByK. [ poMKOCTB3BYKa IPOJIOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIIHN U
U BbIcOTa TOHA.OTpaxeHue oOHapy>KeHHE aHAJIOTUYHBIX BUI0B BOJH B IPUPOJIE
3BYyKa. (3BYK, BOJIIHbIE BOJIHBI).
NHdpa3Byk  MynabTpa- 3BYK Bbruncnenue JIMHbBI BOJIHBI U CKOPOCTH
PacIpOCTpaHEHUs 3BYKOBBIX BOJIH.
OKCHEpUMEHTAJILHOE OIpeIeICHUET PAHHUIL
JaCTOTHI CIBIIIMMBIX 3BYKOBBIXKOJIEOaHUH.
HaGnroneHnue 3aBUCUMOCTH BBICOTBI3BYKA OT
4acTOThl (B TOM YUCIIE C
MCII0JIb30BaHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).
HaOmronenue u o0BsICHEHUE SIBJICHUSA
AKyCTUYECKOI'O PE30HAHCA.
AHanu3 OpUTMHAIBHOIO TEKCTA, IOCBALIEHHOIO
MCIIOJIb30BAHUIO 3BYKa (WM YJIbTpa3ByKa) B TEXHHKE
(oxoJ0oKalus, YyABTPA3BYK B MeAUIUHE U 1p.)]
BBHITIOJTHEHUE 33/1aHUH 110 TEKCTY (CMBICIOBOE YTEHUE)
Paszzen 10. DiekTpoMarHUTHOE MOJIE U SJIEKTPOMArHUTHBIE BOJIHBI (8 1)
ONEKTPOMArHuT (JIEKTPOMArHUTHOE I10JIE. DJIEKTPOMArHUT [Toctpoenue paccyXJIeHHH,
HOe  TMosie M [Hble BOJHBL. CBOWCTBA 35IeKTpOMarHUTHBIX BOJH. [1lkana |060CcHOBBIBaIOIINX B3alMOCBS3b
QJIEKTPOMAarHUTH PIIEKTPOMAarHUTHBIX  BOJIH. PIIEKTPUYECKOTO U MArHUTHOTO MOJIEH.
bl € BOJIHBI (6 1) (Mcrnonbp3oBaHUE 3JIEKTPOMAarHUTHBIX BOJIH  JUIICOTOBOM | DKCIIEPUMEHTAIILHOE H3y4YEHHUECBOWCTB

CBA3MU.
DJIeKTpOMarHuTHas npupojia ceera. CKopocTh CBETA.
BoJIHOBEIE CBOIICTBA CBETA

HIIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOWMIBHOTO TeNedoHa).

AHaau3 peHTT€HOBCKUX CHUMKOBUEJIOBEYECKOTO
OopraHusma.

AHaJIN3 TEKCTOB, ONUCHIBAIOIINX MPOSIBICHUS
HIIEKTPOMArHUTHOTO U3JTy4Y€HUsl BIIPUPOJIE: KUBHIE
OpTraHU3MBbl, U3TYYEHUSIHEOECHBIX TN (CMBICIOBOE
YTCHHE).

Pacnio3naBanue 1 aHanu3 pa3aIuyHbIX IPUMEHEHUN
DIIEKTPOMAarHUTHBIX BOJIH BTEXHHKE.

Perrenue 3a1a4 ¢ UCronb30BaHuEeM (HopMy 1t
CKOPOCTH 2JIEKTPOMAarHUTHBIXBOJIH, [UTMHBI BOJHBI U

qaCTOTHI CBCTaA




Pasnen 11. CeroBsie sBierust (15 1)

3aKOHBI
pactipocTpaHeH!
st cBeTa (6 1)

Vcrounvku cBera.  JlyueBas Mozenb
[IpssMOIMHENHOE pacIPOCTPAHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxenue cBera.llinockoe
3epKalo. 3aKoH OTpa)KEHUs CBETA.

[TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA.
[TonHOE BHYTpEHHEE OTPAXKEHUE CBETA.
lcnionp30BaHNE BHYTPEHHETO OTPasKEHUs
CBETOBOAX

CBCTAa.

BOIITUYCCKUX

HaOnroseHne OmnbITOB,

ICMOHCTPUPYIOIIUX  SIBIICHUE MTPSIMOJIMHEHHOTO
pacrpocTpaHeHus cBeTa (BOSHUKHOBEHUE TEHHU U TIOJY-
TEHH), ¥ UX HHTEPIPETAIHS C UCIIOJIb30BaHHEM
MOHSTHUS CBETOBOT'O JIyya.

OOBsICHEHHE ¥ MOJICIIMPOBAHUE COJTHEUHOTO U JIYHHOTO
3aTMEHHUI.

VccnenoBaHue 3aBUCUMOCTH yTjla OTPasKCHUS
CBETOBOTO Jy4a OT yIJia MaJICHusl.

N3yuenue cBOMCTB N300paKeHUsI B INIOCKOM
3epkaine. HaOmroneHne u 00bsICHEHHE OIIBITOB 110
TIOJTYYCHHUIO N300paKEHHI B BOTHYTOM U BBIITYKJIOM
3epkanax. Habmonenue u 00bsCHEHUE OIBITOB T10
NIPEJIOMJICHUIO CBETA HA TPAHMIIC PA3INYHbBIX CPEll, B
TOMYHCIIC OIIBITOB C TOJHBIM BHYTPEHHHM
oTpakeHHeM. VcciaenoBanne 3aBUCUMOCTH yIJia
MPEIIOMIICHUS OT yTJla MMaJIeHUs] CBETOBOTO JTyda Ha
IPaHUIIE «BO3TyX—CTEKIION.

PacrniosnaBanue sIBICHHI OTPaskEHUS U
TIPEJIOMJICHUS CBETa B MIOBCEHEBHOM KU3HU. AHAIU3 U]
00BSICHEHHUE SIBIICHHUS ONITHYECKOTOMHUPAXKa.

Perienue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHOB
OTpasKEHHSI U TIPETIOMIICHHSI CBETA

JIMH3EI 1
OIITHYCCKUE
nprOopsI (6 1)

Jlun3a, xoa aydei B muH3e. OnTHueckas cuctema.
OnTuyeckue npuoOopHI:

(doToanmapar, MUKPOCKON M TeJecKoIl. a3 kak
ONTHYECKAsl CUCTEMA.

bi3opykocTs 1

NAIbHO30PKOCTh

[Tomy4yeHnue n300pakeHmit ¢ TOMOIIBIO coOUparomien u
jpaccenBaroIIeH JTUH3.

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTHH3HI.

AHaIIN3 YCTPOWCTBA U MPUHIINIA IEHCTBUS HEKOTOPBIX
ONTHYECKUX MPHOOPOB: (poToanmapaTa, MUKPOCKOIIA,
TerecKorna

(MC — 6uosnorusi, acTpOHOMHUS).

AHaM3 SBJICHUHN OJM30PYKOCTH U 1aJbHO30PKOCTH,
npuHIHA AeiicTBrs 09koB (MC — Guornorus)




Paznoxxenue
0€eJIoro CBETaB
criextp (3 u)

Paznoxenue 6enoro cBeta

B criekTp. OnbiThiHbI0TOHA.
CrnoxeHue CeKTpalbHBIXIIBETOB.
Hucnepcus cBera

Habmroienue mo pas3noxeHunro 6eIoro cBera B
cnekTp. Habmonenre u o0bsiCHEHHE OIBITOB 1O
MOJIy4EeHHUIO OENIoro CBeTa MPHUCIOKEHUH CBETa
pa3HbIX [[BETOB.

[IpoBenenue 1 0ObsICHEHUE OMBITOB 1O
BOCIPUATHIO 1IBETA MIPEIMETOB MPHU UX
HaOJII0IEHUH Yepe3 BETOBbIE (DMIBTPHI (LIBETHBIC
OYKH)

Pasnen 12. KBanrossie siBieHust (17 4)

lcnyckanue

HUIIOIJIOIICHUC
CBC€Ta aTOMOM

(4u)

OnbiThl Pezepdopna urutanerapHast MozieNIb aToMa.
Mopgens  aromabopa.

Hcnyckanue
JInHelyaTpieCIEKTPBI

HUIIOTJIOIICHUC CBCTA aromoM.KBaHTEI.

O6cyxaenue 1ienu onsitoB Pesepdopnaa no
MCCJIEJOBAaHUIO aTOMOB, BBIJIBUKEHHUE THIIOTE3 O
BO3MO>KHBIX PE3YJIbTaTaX OIBITOB B 3aBUCUMOCTH
OT IIPEAINOIAraeMoro CTpOEHUsI aTOMOB,
(dbopMynupoBaHUE BBIBOJIOB U3 PE3YJIbTaTOB
OIIBITOB.
OO6cyxaeHre NpOTUBOPEUUHIIIIaHETAPHOM MOIen
aTOMa U OCHOBaHUU 715 ruIoTe3sl bopa o
CTAllMOHAPHBIX OPOUTAX IEKTPOHOB.
HabintoieHne CIomHbIX U JIMHEHYaThIX
CIIEKTPOB M3JIy4YEHUs Pa3IMUHBIX BEIIECTB.
OObsICHEHNE JIMHEWYaThIX CIIEKTPOB U3JIy4EHUs

Crtpoenue
ATOMHOTO

spa(6 9)

Crpoenue atomMHoro siapa.Hyknonnas Mmozens
aTOMHOro  snapa.l3oromsl.
PannoaktuBHblenpeBpaeHus. [lepron

PaanoaktuBHOCTh. Alb(a-, OeTa- UraMMa- U3JIy4eHusl.

OO6cykaeHne BO3MOXKHBIX THIIOTE3 O
MoJieNsiX cTpoeHus sapa. OnpeaeneHue cocransa
S71Ep 110 33JaHHBIM MAacCOBBIM U 3aps10BbIM
YKCJIaM U TI0 MOJIOXKEHUIO B MIEPUOINYECKON
cucteme meMeHToB (MC — xumus).

AHann3 U3MEHEHUs COCTaBa spa U ero
[10JIO’)KEHUS B IEPUOJUYECKON CUCTEME ITPU
a-pagroakTuBHOCTH (MC — xummus).

HccnenoBanue TPEKOB a-4acTUIL] IOTOTOBBIM
dotorpadusam. OOHapyKEHHUE U U3MEPCHUE
panualoHHOro (JOoHa C MOMOILBIO JJO3UMETPA,
OILICHKA €T0 MHTEHCUBHOCTH.

AHanu3 OHOJIOTHYCCKUX HU3MCHEHHMIA,




rnoyrypacrnaja.
JlelicTBUA palOaKTUBHBIX W3ITyYCHUIl HAKUBBIC
OpTraHU3MbI

MPOUCXO/ISIIUX O] ACHCTBUEM PaTHOAKTHBHBIX
u3nyaennii (MC — Ouomnorust). Mcrionb3oBanue
PaaMOAaKTUBHBIX M3NydeHui! B menuuune (MC
— Ouosorus)

SAnepHbie
peaximu (7 9)

S nepHble peakiuu. 3aKOHBICOXPAHEHHS 3aPs0BOr0

1 MacCOBOTO YHCEI. DHEPTHUICBS3H ATOMHBIXSIZIEP.
CBsI3b MAacChl U DHEPruu. Peakiiuu cuHTe3au JEICHUS
simep. Mctounuk u sHepruniColrHIa 1 38631, SnepHas
PHEpreTHKa

Pemenue 3a1ay ¢ ucrosib30BaHUEM 3aKOHOB
COXPaHEHMsI MACCOBBIX U 3apsA0BbIXUKCET Ha
OIpe/IeNICHUE PE3yIbTaTOB

AJICPHBIX peaKIHii; aHaJIu3 BO3MOKHOCTH
NI HEBO3MOXKHOCTH SIIEPHON peaKuu.
O1eHKa SHEPrUHU CBA3HU SAAEP C
MCII0JIb30BaHNUEM (OpMYJIbl DIHIITEHHA.
OO6cyxnenue HEpPCIEKTUB
MCIIOJIb30BaHUs YIIPABISIEMOIO TEPMOSIEPHOTO
CHHTE3a.

OOcyXaeHne IpeuMyIIecTB U
BKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C SIAEPHOMN
pHepreTuxoit (MC — 3Koorus)

IToBTOPUTENIBHO-

obo6maronHii Moayib (9 1)

CucremaTH3anus
u 0000mIeHne
[IPEIMETHOIO
COIepXKaHUS |
OIIbITA
InesITeNbHOCTH,
NproOPETEHHOTO
NpU U3YYCHUU
BCETO Kypca
N7k

O0001IeHNE COoNlepKAaHUS KAKIOI0 U3 OCHOBHBIX
pa3aesioB Kypca (pusuku:

MeXaHUYECKHUE, TEIUIOBBIC, DJIEKTPOMArHUTHBIE,
KBaHTOBBIC siBJIeHUS. Hay4dHbIil MeTOX MO3HAaHHUA M €ro
peanu3anys B PU3MYECKUX UCCIICTOBAHHUSX.

CBsi3b (PM3UKM W COBPEMEHHBIX TEXHOJOTUH B
oOnacTi mepenadyu MHGOpMAaLUH, SHEPTETHKE,
TpaHcropTe

BrimonHerne y4eOHBIX 3a/laHUi,

TPeOYIOIIMX JIEMOHCTPAIMU KOMIIETEHTHOCTEH,
XapaKTePU3YIOMNX €CTECTBEHHOHAYIHYIO
TPaMOTHOCTh: MPUMEHEHUS IOy4YeHHBIX
3HAHUH JIJI1 HAYYHOTO OOBSICHEHUS (PU3NIECKHUX
SIBJICHUM B OKpY’Karollel NpUpolE U
[MOBCEIHEBHOM >KHU3HM, a TAKKE BBISBICHHUS
(hM3UYECKUX OCHOB psijia COBPEMEHHBIX
TEXHOJIOTHIA; HMPUMEHEHHUSI OCBOSHHBIX
PKCIIEPUMEHTAIBHBIX YMEHHUHA ISt
MCCIIeIOBaHUsT (PU3NYECKHUX SBICHUH, B TOM
YUCIIC U1l MPOBEPKU TUIOTE3 M BBISBICHUS
3aKOHOMEPHOCTEM.

Permenne pacy€THBIX 33724, B TOM YHCIIE
MPEIIOJIATAl0NUX HUCIIONb30BaHue (Pr3HUIecKoit
MOJCIIH M OCHOBAaHHBIX Ha COICpPKaHWUU
[Pa3TUYHBIX Pa3/ieioB Kypca (QU3HKH.
BeImToTHEHUE U 3allITa TPYIIIOBBIX HITH
WHIUBUATYaTbHBIX MTPOEKTOB, CBS3aHHBIX C
cozlepikaHueM Kypca Gu3HKu
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