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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXXEHUN U TpeOOBaHWI K pe3yibTaTaM OCBOCHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl, MPeICTaBICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konrnenuu npenogaBanus yaeOHoro npeamera «Duszukay.

Conepxanue mnporpamMMbl 1Mo (U3MKE HANpaBlIeHO Ha YIOBJICTBOPEHUE
MOBBIMICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpeMsIIuXcsa K Oosnee TIyOoOKoMy
OCBOCHHIO (M3MYECKMX 3HAHWUH, M HA (POPMUPOBAHHE CCTCCTBECHHO-HAYyYHOM
IPaMOTHOCTH oOOydaromuxcsi. B mporpamMme 10 (QU3WKE YYHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yJbTaTaM OO0YUYCHUS, a TAKKE
MEXIPEIMETHBIC CBSI3M CCTCCTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢gusrke ycTaHaBIMBAET pacIpeeieHue ydeOHOro MaTepuaa
o rojgaM oOyueHus (MO KjaccaM), IpeajiaraeT MPUMEPHYIO MOCIIEA0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, MOCKOIbKY (pH3uUeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B puznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEIOCTABISICT Hanbosee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MOTydeHus
JIOCTOBEPHBIX 3HAHHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHHsA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOH TPaMOTHOCTU W
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne Qusukn Ha YroyOJnEHHOM YypOBHE TIPE/IOJIaraeT YBEPEHHOE
BIIAJICHUE CJIeTYIOIITUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIHUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAyYHO OOBSICHATH SIBIICHHUS,

OIICHWBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M WCIOJB30BaTh HAyYHBIC JOKA3aTEIhCTBA IS
MOJIYYCHHSI BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTeNbHBIX oOpranu3anusx Poccuiickoit @Deaepaiuu, peanu3yronux



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [TIK-4BH).

Henu u3ydyenust U3MKU HA YTIIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPeca W CTPEMJICHHS OOYYaloIUXCS K HAyYHOMY H3yUEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

(dopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHUH NPHUMEHATh (U3MYECKUE 3HAHUS U Hay4YHBIC
J0Ka3aTeNbCTBA sl O0OBSICHEHUS OKPYKAIOIIUX SBICHUH;

GopMupoBaHUE TPEACTABICHUN O ponu (U3WKU IS Pa3BUTUSA JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TpeICTaBICHUI 0 BO3MOXHBIX  cepax  Oymymei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy 00yYeHHUIO B 3TOM HarpaBJICHUH,

¢bopMHUpOBaHUE TOTOBHOCTH K JalbHEHIIEMYy HW3y4YyeHUI0 (u3uku Ha
yriay0ia€HHOM YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo01Iero 0opa3oBaHus.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
oOmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CICAYIOMMX 3a1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHUS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIIEHUS PACUETHBIX M KAYECTBEHHBIX 3a]1a4, TPEOYIOMNX
CO37aHUSl W WCIIOJNB30BaHUS (PU3MYECKUX MOJENEH, BKIIOYas TBOPYECKHE W
MPAKTUKO-OPUECHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIEAOBATEILCKUX YMEHUUN: HAONIONATh SBICHUS U U3MEPATH
¢du3nyueckre BEIMYUHBI, BBIIBUTATh TUIIOTE3bI U TpejIarath dKCIIepUMEHTATbHBIC
CIoCcOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OMBITHI, SKCTICPUMEHTAIBHEIC
MCCJIeIOBaHNS, AaHATM3UPOBATH TIOJYYCHHBIC TAHHBIC U JIEIaTh BHIBOIHI,

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIHeil (U3NIECKOro COMep KaHMs,
BKJTFOYast MH()OPMAITUIO O COBPEMEHHBIX JOCTIKCHHUSIX (U3UKU, HHTEPIIPETAIUS U
KPUTHUYECKOE OIICHUBaHNE MHPOPMAIINH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOW EATEIbHOCTH, CBI3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMH Ha TOCTIIKCHHSX
bu3UYeCKON HayKH.



Ha uzyuenue pusuku (yrayOnaéHHbIN ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO
oOpazoBanus oroautcs 340 vacos: B 7 knacce — 102 yvaca (3 yaca B Hezielno), B 8
kimacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 136 4acoB (4 4yaca B HEJICIIO).

COAEPKXAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka O mnpupoje. SBieHUsT MPUPOILI (PIEMEHTHI COAEPKAHUS,
BKJIIOUAIOIIME MEXIPEAMETHBIE CBS3M). DU3MYECKUE SIBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, DJICKTPUUECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIE.

dusnyeckue BeIUYUHBL. Pa3mepHOCTh. EauHUIBI (U3MYECKUX BEIWYHH.
N3smepenne Qusznueckux BenuuuH. OTajoHbl. Dusmyeckue npubdopsl. llena
nenenus. [lorpemnocTs u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyaoBaHWEeM. MexayHapoaHas cuctemMa eauHuil. I[lepeBon
BHECHCTEMHBIX €IMHUI] B eauHULbl CU.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAYKH H3y4daloT npupoy. EctecTBeHHO-
HAy4YHBI METOJ TO3HaHMs: HaOMI0JIeHHe, MOCTAHOBKAa HAYYHOTO BOIpOCa,
BBIIBIDKEHHE THUIIOTE3, OKCIIEPUMEHT [0 TPOBEPKE THUIOTE3, OOBICHEHHE
Habmonaemoro sBienus. Onrcanue GU3NYECKUX SBICHUN C TIOMOIIBI0 MOJIENEH.

Jemoncmpauuu.

MexaHnuecKue, TEIIOBbIE, AIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
SIBJICHUSL.

duznyeckue MpuOOPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamophuie pabomot u onvimot.

Omnpenenenue 1EHBI IETCHUS MIKAJIbl U3MEPUTEITHLHOTO TPUOOopa.

N3mepenune paccTostHUMN.

N3mepenue miomanu u 00bEMa. MeTo 1 ajaeTKH.

N3mepenune BpemeHH.

N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

Onpenenenue pazMepoB MalblX Tell. MeTo psaoB.

[IpoBenenne wuccaenoOBaHUS IO MPOBEPKE THUMOTE3bl: NAIBHOCTH IOJETA
apuKa, MyneHHOTO TOPU30HTAIBHO, TEM 0O0JIblile, YeM OO0JIbIlIe BHICOTA MTyCKA.

Paznea 2. IlepBoHavyajibHbIE CBe/IeHHSI 0 CTPOCHHUHU BellecTBA.

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.



JIBmkenne dactui BemiecTBa. CBs3b CKOPOCTH JBMKEHUS YACTUI[ C
temrneparypoil. bpoyHoBckoe nBumxkenue. Juddysus. BzaumoneiicTBue vacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPABIX
(kpuctamndeckux) Teid. B3auMocBsi3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 0OBACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomut u onvimot.

OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCToNIb30BaHueM (doTorpaduit).

OMBITHI O HAOJIOICHHUIO TETIJIOBOTO PACHTUPEHUS Ta30B.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe paBuwkenue. Ilyte u mnepemenieHue. PaBHOMepHOe W
HepaBHOMepHOe JBiKeHue. CBOOOMHOE MajieHHe KakK MpUMEp HEPaBHOMEPHOIO
neukeHust ten. CkopocTs. CpenHsiss CKOPOCTh NMPU HEPABHOMEPHOM JIBUKEHUU.
Pacuér nyTu v BpeMeHU ABUKEHUS.

I'paduxu 3aBucCMMOCTEN BENWYWH, OMHMCHIBAIOIIMX JBWXKeHUE. OO1Ime
HNOHATHSI 00 OTHOCUTENBHOCTH JABWXEHUS. CIOXXKEHHE CKOpOCTeH My Ted,
JIBUKYIIUXCS TApaIENbHO.

SBneHve wHepuuu. 3aKOH MHepuuH. B3aumoneicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTM [ABWXKEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
MOCTyHaTeIbHOM JBMKEHUU. [lnoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eauHuIle o0béma BemectBa. CMeCH U CIUIABHI.
[ToBepxHOCTHAs U JIMHEWHAS UIOTHOCT.

Cuiia Kak XapakTepucTUKa B3aumonaecTBus Teil. Cuia yrnpyroctd U 3aKoH
I'yka. 3Mepenune cuiibl ¢ TOMOUIBIO TMHAMOMETpA. SIBIEHUE TATOTCHUS U CuUia
TskecTd. Cuna TsKecTu Ha Apyrux uiaHetax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbKEHHSI M TPEHHE IMOKOsA, BSI3KOE TpeHue. TpeHue B NPUpPOJE U
TEXHHUKE.

Jemoncmpauuu.

HalGmroneHne MexaHu4ecKoro ABUKEHUS Tela.

N3mepenne ckopocTy NPSIMOJIMHENHOTO ABHKECHUS.

HaGnronenue siBeHust THEPIUU.



HaGmonenne n3aMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUM TEll.

CpaBHeHME MACC TTO B3aUMOJICCTBHIO TEIL.

CrioxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSAMOM.

Jlabopamopnuie padomut u onvimot.

OrnpeniesieHue CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJEKTPUUYECKOT0 aBTOMOOUIIS U TaK Jajee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsikeHus (nedopmarivin)
IPY>KUHBI OT IPUJIOKEHHON CHUJIBI.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT CHITBI
JABJICHUS U XapaKTepa CONMPUKACAOLIUXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUIAKOCTell U ra3oB.

HaBnenue. Cuna nabinenusi. CiocoObl yMEHBIIICHHS U YBEJIMUEHUSI JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temmneparypsl. [lepenaua
NABJICHUS TBEPABIMU TEJIaMM, SKUAKOCTAMU U Tra3amu. 3akoH [lackass.
[THeBMaTHUYECKUE MAIIVHBI.

3aBUCUMOCTh ~ JIaBJIEHUST  KUAKOCTH  OT  TIYOMHBI  TOTPY>KEHHUS.
I'unpocratuueckuit  mapagokc. CooOmarommecs cocyisl. [ 'HapaBiandeckue
MexaHu3Mbl. Mcnosb30BaHNE BBICOKHUX JABJIECHUW B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CTpoicTBO BOIOIPOBO/IA.

Atmocdepa 3emun u atmocdepHoe namieHue. [IpuuuHbBI CylecTBOBaHUS
BO3ymHON o0omouku 3emnu. OmbiT Toppuuennu. M3mepenue atMochepHOTo
JaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115 U3MEpeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBHE )XUAKOCTH U Ta3a Ha NMOrPYKEHHOE B HUX TeJO0. BelTankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumesa. Y CclIoBHE BOSHUKHOBEHUS BBITAJIKUBAIOLIEH
(apxumenoBoii) cunbl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTD JIABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs )KUJKOCTHIO U TA30M.

CooOmaronyecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBnenne nericTBrsi aTMOC(PEPHOTO JaBICHUS.

Cudon.

3aBUCHUMOCTD BBITAJIKHUBAIOIIECH CUJIBI OT 00BEMA MOTPYKEHHOW B KUAKOCTb
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue iaBaHus TeIl: MJIABAHUE WJIM MOTPYKEHHE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEW TEJIA U )KUIKOCTH.

Jlabopamophuie padomot u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKMBAOLIEH CHIIBI, IEUCTBYIOLIEH Ha TEJO, MOIPYKEHHOE
B JKHJIKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLICH  CHJIBI,
JEUCTBYIOIIECH Ha TEJIO B KUJKOCTHU, OT 00BbEMa MOTPYKEHHOU B JKUIAKOCTh YaCTH
T€Nla U OT IUIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHE
€€ Ipy30IM0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. JDHEprusi.

Mexanunueckasi paboTa JJisl CHJI, HAlIPaBJISHHBIX BIIOJIb JTUHUU ITEPEMEIICHUSI.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuibl. PaBHOBecue poiuara. [IpaBuiio
MoMmeHTOB. [IpumeHeHue mnpaBWia paBHOBECHs pblyara K OJOKy. «30J510TO€
npaBmwiio» mexanuku. KIIJ npocteix Mmexanu3moB. [IpocTbie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3MaX.

Mexannueckass sHeprus. KuHeTmyeckas W TNOTEHUUAJIbHAs DSHEPTHUS.
[IpeBpaleHne 0JHOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAaHEHHUS
U TIPEBPAICHUSI SHEPTUU B MEXAHHKE.

Jemoncmpauuu.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

HccnenoBanue yciioBui paBHOBECHS pblyara.

N3smepenne KII/] Hak1OHHOM IIOCKOCTH.

N3yuyenue npaBuiia peraara Jis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KITJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOIBEME T'PY30B MPU HOMOIIU
MOABUXKHOTO OJIOKA.

N3ydeHne 3ak0Ha COXpaHEHHS] MEXAHUYECKON YHEPIUN.



8 KUIACC

Paspnen 6. TenuioBble siBICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHMIKOTO M Ta3000pa3HOTO COCTOSTHUN BELIECTBA.
Kpucramiuueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUH. TEeXHOJIOTUU TIOJYyYeHUs] HCKYCCTBEHHBIX ayiMa3oB. OObsSCHEHUE
CBOWCTB ra3oB, XKUJKOCTEW U TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. [IOBEpXHOCTHOE HATSIKEHHE, CMAaYMBAHUE, KANWJUJISPHbIC
saBJ€HUs. TEIIoBOE€ pacUIMpEeHHE U CKaThue. 3aBUCUMOCTh JABJICHUS ra3a oOT
00BEMa, TeMIepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEIHEN KHUHETHYECKON HHepruei
TEIUIOBOTO JBMXKEHUA YacTHUll. TemnepaTypHbI€ IKabI.

Buaytpennsis  sHeprusi. CnocoObl HW3MEHEHHS BHYTPEHHEW DHEPIUH:
TEerIonepeada u coBepiieHrne padboTel. Buabl Teronepenayu: TerIOonpoBOIHOCTD,
KOHBEKLIMS, W3IydyeHHe. Buael Temionepenayn B MPUPOJE U TEXHUKE.
HeoOpaTuMoCTh TEMIIOBBIX MPOIIECCOB.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBa. Teraoo0MeH U
TEIUIoBOE paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHueHnue tersioBoro OanaHca.

[InaBneHne U OTBEp/IEBAaHUE KPUCTALNIMYECKUX BEUIECTB. Y I€JIbHAs TEIUIOTA
miaBieHus. [lapooOpa3zoBanue u kouaeHcanus. Mcmapenune. Kunenue. Y nenbHas
TEIUIOTa MapooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KHTIEHUS OT aTMOC(HEPHOTO
nasieHusi. HacblleHHbIM 1 HEHACHIIEHHBINW nap. BiaxxHOCTh Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAsl TEIIOTa CTOPAHUS.

[Tpuauner paboTel TerioBbix aBurateneir. KIIJ[ TemmoBoro asuratens.
TeroBble OBUTATENM W 3allUTa OKPYXAOWIEW cpenbl. TeruioBble NOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILICHUS HEPrUM B MEXAHUYECKUX U TEIUIOBBIX
IIpoLECCax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmronenne sBICHWI TIOBEPXHOCTHOTO HATSIKCHUS, CMAuYWBAaHHUS W
KaWUISPHBIX SIBICHUM.

HaGnronenue TeninoBoro paciuimpeHust Tel.

N3meneHnne naBieHusi raza Opu U3MEHEHUUM 00bEMA WM HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMneparypsl.



Buabl Teronepenaymn.

OxmnaxaeHue Npy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIAMU.

CpaBHeHME TEIUIOEMKOCTEMN pa3IMUHBIX BELIECTB.

HaGmonenue kumneHus.

HaGmroneHre nocTossHCTBA TEMIIEPATYPhl MPU TIABJIICHHUH.

Mopenu TemoBbIX JBUTATEIEH.

Jlabopamophuie padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIU caxapa.

N3mepenune TeMnepaTypsbl PU MOMOILH KUAKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIEPATYyPHI.

OnbITel 10 HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue gaBiaeHUs BO3yXa B OalsIOHE IINPHUIIA.

UccnenoBanne 3aBUCMMOCTU JIaBJICHUS BO3JyXa OT €ro oo0béMa w
TEMIEPaTypPHl.

[IpoBepka rumnoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEW DSHEpruM Tena B  pe3yjbTaTe
TeIUIonepeaaur U paboThl BHEIIHUX CHUII.

HccnenoBanue sBiIeHUS TEIIOOOMEHA ITPU CMENTMBAHUH XOJIOTHON M TOpsSTUei
BOJBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPHU TEIIOOOMEHE ¢
HarpeTbiM METAUIMYECKUM LIUIUHIPOM.

OrnpenesieHue MOIIHOCTH TEIJIOBBIX MOTEPH (3akoH HbroToHa-PruxmMana).

Onpenenenue ynelnbHON TEMIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue ynelbHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apspKeHHBIX Ten. 3akoH Kynona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpuueckoro mnods. IlpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOAHMKHM, IHUAJIEKTPUKKM M TMOJYIMPOBOJHHKH. 3aKOH
COXpPaHEHUsI ANEKTPUUECKOrO 3apsaa.



DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHuKM MOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B MeTaJljIaX, >KUJIKOCTIX U ra3ax.

Onekrtpuueckas nenb. Cuiia Toka. DIEKTPUUECKOE HAaNpshKeHUue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. CONMpOTUBJIEHUE MPOBOJAHUKA. Y AEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa niist yuactka nenu. [locnemoBartensHoe U
NnapajyyieIbHOE COeUHEHUE TPOBOAHUKOB. DJIC B 1IeMM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX 3EKTpHUUECKHX
uener. HenvHenHble 271EMEHTHI.

PaGota u MOIIHOCTL dJEKTpUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKTpuuecKue 1eny U NOTpeOUuTeNn MEKTPUIECKOo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHOE
roje. MaroauTHoe mojie 3eMJIM M €ro 3HadyeHue Ui Ku3HM Ha 3emuie. OIBIT
Opcrena. MarautHoe noje anekTpudeckoro Ttoka. OmnsiT Ammnepa. IIpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa U onpenesneHue €€ HanpapieHUs. DJICKTPOJABUTaTEb OCTOSSHHOTO
ToKa. Mcrnonb30BaHUE SJIEKTPOJBUTATENIel B TEXHUYECKHX YCTPOMCTBaX W Ha
TPaHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAaHIIMK Ha BO300HOBISAEMBIX MCTOYHUKAX SHEPTHH. DKOJOTHUECKHE
poOJIEMBbI SHEPTeTUKH. TOTUIMBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHIYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MogenupoBaHue CHIIOBBIX JIMHHAM O3JIEKTPUYECKOTO IO € IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpoBOAHUKH U TUAIIEKTPUKHU.

HcTouHrkyn NOCTOSTHHOTO TOKA.

JIelcTBUA 3IIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BbIi1 pa3psn.

N3Mepenune Cuitbl TOKa aMIepMeTpOM.

N3Mepenune 31eKTpUIECKOr0 HANPSIAKEHNUS BOJIbTMETPOM.

PeoctaTt n MarazuH conpoOTUBIIECHHU.



B3aumonencTBre MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3eieHUs MOTOCOB MarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarHuTtHoe 1oJjie ToKa. DJIeKTPOMAarHHuT.

JlercTBME MAarHUTHOTO T10JIS1 HA MIPOBOJAHUK C TOKOM.

DNEKTPOJBUTaTEb MOCTOSTHHOTO TOKA.

Omnerter @apajes.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnbITel MO HAONIOACHUIO DJICKTPU3AIMHU TEN TMPU CONPUKOCHOBEHUU U
VUHYKIUEH.

UccnenoBanne JAEUCTBUS DJIEKTPUUECKOTO IO HA TMPOBOAHUKH M
JTUDJICKTPUKH.

COopka 1 UCTIBITAHHE DJICKTPUIECKOH IEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIET0 Yepe3 Pe3ucTop, OT
HaIPSHKEHUS Ha PE3UCTOPE M COMPOTUBIICHUS PE3UCTOPA.

OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JJIEKTPHUUYECKOTO COMPOTHBIIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIONAAU TONEPEYHOr0 CEYEHUS U MaTeprara.

Ornpenenenue yielbHOr0 CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBHJIa CJOKEHHS HANpPSDKEHUW TIPU  IOCIENO0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWia i CUJIbl TOKAa NpPH MapauIeIbHOM COEOUHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHS] UCTOYHUKA TOKA.

[Tposepka nmpaun Kupxroda.

[IpoBepka BrinoJHEHUS 3aKk0oHa OMa [1J1s1 TIOJTHOM LIeTIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HETMHEHHBIX JIEMEHTOB (JIAMIIBI
HaKaJWBaHUS WX MOJYyIPOBOJIHUKOBOTO THO/A).

Onpenenenue padOThI IEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHrie MArHUTHOTO MOJISl MOCTOSHHBIX MAarHUTOB MPHU UX OOBEIUHEHUH U
pa3/ieieHHH.

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJEUCTBHS KATYIIIKHU C
TOKOM M MarHuTa OT CWJIbI M HampaBiCHUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.



N3y4enue nenucTBrst MarHUTHOI'O MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpyrnpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenune KII 3mexkTpoABUraTeIbHOM YCTAHOBKH.

OnpITel 1O MCCIEJOBAHUIO  SIBJICHUS  AJIEKTPOMArHUTHOM HWHAYKLHWH:
HCCIIEIOBAHUE U3MEHEHUM 3HAUCHUs U HAIPaBJICHUS MHAYKIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBkeHHe. MartepuanbHas Touka. CrocoObl OMUCaHUS
MEXaHUYECKOTO JBUXKEHUS: TaOJMUHBIN, Tpaduyeckuii, aHanuTudeckuii. Cucrema
oTcuyé€Ta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallMU C BEKTOPAaMU, MPOEKIUU BeKTopa. Panuyc-
BEKTOpP MAaTEpUAILHON TOYKH, TMEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
npsIMOJIMHENHOE IBWKEeHUE. HepaBHOMEpHOE NTpsiIMOJIMHEHOE NBUKeHUE. CpeiHsis
Y MTHOBEHHAsI CKOPOCTh TeJia IPU HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOpPEHUE
cBoOoHOrO nageHus. OnbiTel ['amunes.

I'padpuueckass mHTEpHIpeTaIsi YCKOPEHHs, CKOPOCTH, MPOUIEHHOTO MyTH U
nepeMELECHUs 1T PSAMOJIIMHEMHOTO ABUKEHUS.

JIBmkeHue Tena, OpOIIeHHOTo MO/ YIJIOM K TOPU30HTY.

JIBUKEeHHE IO OKPYKHOCTH. JIMHENHast CKOPOCTh, YIJIOBasi CKOPOCTh, TIEPUOT
¥ 4acToTa OOpaIlleHUs PU PaBHOMEPHOM JBMXKEHHH IO OKpY)HOCTU. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsblii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tpetuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJIbKEHUS, CHUIIa
TPEHHUsI TIOKOs, Ipyrue Buabl TpeHus. Koadduiment tperus.

JIBH>KEHUE Tel MO OKPY>KHOCTH O] IEVCTBUEM HECKOJIBKUX CHUJL.

3akon bepnynnum um nogbéMHas cuna Kpbuia. COBpEMEHHbIE JieTaTelbHbIE
anmapaTthl, CcyJa Ha TOJABOJHBIX KpPBUIbSX, AHTHKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISIX. JIBMIKEHHE TT0e3]a Ha MarHUTHOM MOJTYIIIKE.

Cunia TSXKECTH W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie 1uiaHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpoCcTb. HeBeCOMOCTh U meperpy3KH.

PaBHoBecue matepuanibHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.



Nmnynse Tena. Mi3menenune umnynsca. MIMIybc cusibl. YIIpyroe u Heynpyroe
B3aUMOJICMCTBUE. 3aKOHbl W3MEHEHUS M COXpPAaHEHUsA HUMITyJbca. PeakTuBHOE
JIBUKEHHE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSXKECTHU, YNPYTOCTH,
TpeHus. CBs3b SHEPruu U padoThl. [loTeHIIManpHas SHEPTUs Tea, MOJAHITOrO Hal
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEprus ckaTol npykuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOW SHEPruM. 3aKOH MU3MEHEHHS M COXPAHEHUSA
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmoneHne MexaHW4ecKoro JBIKEHHS Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME NyT€l W TPAeKTOPUN JBUKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenmne CKoOpoCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUXKEHUS.

HccnenoBanne npu3HaKoB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmronenne nBuKeHus Tela 1Mo OKPY>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHHUM OTHOCHUTEIBHO
KaOuHeTa (PU3HKHU.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTO MajieHus, KoJieOaHusl MasTHUKA B
MHEPUUAJIbHBIX CUCTEMAX KaK MOATBEPKAECHNE MPUHIINIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHHUS Tela OT €r0 MacChl U ICHCTBYIOLIEH HA HETO CUJIBL.

HaGmronenne paBeHCTBa CHII TPY B3aMMOJICHCTBUH TEII.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[lepenaua umiysibca Npu B3aUMOJCUCTBUU TEN.

[IpeobpazoBaHus S3HEPTUHU MPU B3AUMOICHCTBUU TEII.

CoxpaHeHre UMITyJIbca MPU A0COIIOTHO HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJibca Mpy yIpyroM B3anMOJICHCTBUU.

HaGmronenne peakTHBHOTO IBHKECHHUS.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaACHUH.

CoxpaHeHue 3Hepruu Ipu ABUKEHUU Tela MO ACHCTBUEM NPYKUHBI.

Jlabopamopnwie padbomot u onvimol.

KonctpyupoBanue TpakTa JJjisi pa3roHa M JaJIbHEUMIIIET0 PaBHOMEPHOIO
JBUKECHUS IIAPUKA WUITU TEIEXKKU.

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHUS OpyCKa WIIH JBUKCHUS IapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenne yCKOpEHMS Tejla MPU PABHOYCKOPEHHOM JBUIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayaJdbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciu Mpyu PAaBHOYCKOPEHHOM JABUKEHHUM 0€3 HauallbHOU
CKOpPOCTHU IMYTH OTHOCATCS KaK PsAJl HEYETHBIX YHUCEN, TO BPEMEHA OJIMHAKOBEI.

UccnenoBanue nBuKeHUs Teia, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTH CWJIbl TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAJIBHOTO JJABJICHUA.

Omnpenenenue kKodphuMeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
cTerneHu feopMariy mpy>KUHBHI.

Omnpenenenue pabOThl CUJIBI TPEHUS NIPU PABHOMEPHOM JABWIXKEHHUM TeJa TI0
TOPU30HTAILHOMN MTOBEPXHOCTH.

Omnpenenenue pabOThl  CWJIBI  YIPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue Koj1e0aHUS U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJCOaAHUM: TTeproI,
4yacToTa, aMmIuMTyda. lapmMoHHuYeckue KoneOaHus. 3aTyxaromue KojeOaHus.
Brinyxiennslie konebanus. Pesonanc.

MaremaTHudyeCcKui WU TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHepruu mpu
K0JIe0aTeIbHOM JIBHIKEHUU.

Mexannyeckue BOJIHBL. [IpogosnbHbIE MW TIONepeuHble BOIHBIL. (CBOKMCTBA
MEXaHMYECKUX BOJIH: HHTep(depeHnusa u audpakuus. JJmuHa BOTHBI U CKOPOCTh €€
pacrpocTpaHeHusi. MexaHu4ecKue BOJHbI B TBEPJOM TeJ€, CEHCMUUECKUE BOIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akycrtuke. HMHpa3Byk u yiabTpa3Byk. Mcroas3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSX.

Jemoncmpauuu.

HaGmonenne xoneGaHuii Ten TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6mroieHrne BRIHYKICHHBIX KOJISOAHU M pe30HaHCa.

Pacnpoctpanenne npo10ibHBIX U MOMEPEYHbIX BOJIH (HA MOJEIH).

Hab6mronenne natepdepeniinu u audpakiinu BOJIH Ha TTOBEPXHOCTH BOJIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnwie padbomot u onvimot.

Ornpenenenue 4acToThl U Nepruoa KojaedaHuii MaTeMaTHYECKOTO MasiTHUKA.

Ornpenenenue 4acToThl U Mepruoa KojaeOaHui Npy>KMHHOTO MasiTHUKA.



UccnenoBanne 3aBUCMMOCTH NEpHOJIa KOlIeOaHUN rpy3a HA HUTU OT JJIMHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproaa KojieOaHUi MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEpHOJA KOJeOaHWUU Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJia KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Paszpnen 10. Di1eKTpOMAarHMTHOE 1M0JIe U 3JIEKTPOMATrHUTHBIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MOJie.  DJIGKTpOoMarHuTHeie  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. I[llkama »ieKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBsA3u. Panuonokanus. KocMuueckas cBS3b.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHIus U Tudpaxius.

Jemoncmpayuu.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

Nutepdepentus u qudpakius cpeTa.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOMJIBHOTO
TenedoHa.

[IpoBeneHue OnbITOB 1O HAOMIOAEHNUIO HHTEPhEPESHIINH U TU(PPAKIINH CBETA.

Pa3znen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mojeib CBETa W TreoMeTpuyeckas onrtuka. MCcToyHuku cBerta.
[TpssMonuHeliHOe pactipocTpaHeHue cBeta. 3atMeHust ConHua u JIynsl. OTpakenue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHHs cBeTa. [locTpoeHue M300pakeHUH,
c(hopMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKoH mpenoMiieHus cBeta. [loHoe oTpakeHue cBerta.
Hcnonp3oBaHue MOJIHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, OMITOBOJIOKOHHAS
CBSI3b.

JImuza, xon usyuerd B sauH3e. @Dopmyna ToHkoM JuH3bL [locTpoeHue
n3o0pakeHni, CHOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas CcHCTeMa
doToamnmapara, MUKpOCKONa H Teneckoma. [J1a3, Kak onTHUYeckas cHucTema.
bim30pyKOCTh M JaTBbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHue cBera.



[Tonyyenue nzoOpaxeHni B IIIOCKOM 3€pKaje.

IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xoa myueit B cobuparoleil JuH3e.

XO0[ JIy4er B pacCEUBAIOLLIEH JIMH3E.

[lonyyenue nzoOpaxeHni ¢ TOMOUIBIO JHH3.

[Tpunun aeiictBus ¢oToamnmnapata, MUKPOCKONA U TEIECKOIA.

Mogensb riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIVIA OTPAKEHUSI CBETOBOIO Jyda OT yria
naJICHUsI.

N3yuyenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yria MaJeHusl CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTNH3HI.

Omnpenenenne (QOKYCHOTO pPACCTOSHUS M ONTUYECKOM CHJIBI coOuparoiieit
JIVH3BIL.

OnBITHI IO Pa3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnpIThl 1O BOCHPUSTHIO IIBETa MPEIMETOB IPU KX HAOIIOJCHUHM Yepe3
IIBETOBBIC (DHIIBTPHI.

Pa3znen 12. KBanTOBbIE SIBJICHHS.

Onwitel Pe3epdopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u nornoiieHue ceeta atoMoM. KBanTel. JInHEHYaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anapa. Hykmonnas wmoaens aromHoro sapa. HMszoromel. PaauoaktrBHBIE
npespaienus. [lepron nmonypacmnaga aToMHbIX saep. [lercTBue paamoaKTUBHBIX
M3JIyYEHUI Ha KUBBIE OPTaHU3MbL. 3alIUTa OT PaJIMOAKTUBHOIO U31yUYCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus sigep. Wcrounwku sHeprun ConHua u 3BE3N. SnepHas 3HEpreTuka.
DKoJoTHYeCcKrue MPOOIEMBI SIICPHOI YHEPTETHKH.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CnekTpsl pa3Iu4HbIX Ia30B.

CnekTp Bomopoa.

HaGmonenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.



Peructpanus uzmydeHus: IpupoOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamophuie padomot u onvimot.

HaGmroneHre CruioniHbIX U IMHEHYAThIX CIIEKTPOB U3TYUYCHHUS.

UccnenoBanue TPEKOB: U3MEPEHHE YHEPIHU YACTHUIIBI 10 TOPMO3HOMY ITYTHU
(o gororpadusm).

N3mepenue paanoakTuBHOTO (POHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENHEHO-0000IIAIONINI MOAYIb MPEIHA3HAYEH ISl CUCTeMAaTH3alUU
1 0000IIIECHUS TPEMETHOTO COAEPIKAHUS U OTbITA JAEATeIbHOCTH, TPUOOPETEHHOTO
Opyu W3YyYEHHH BCETro Kypca (u3uMku yriayOn€HHOro YpOBHS, a Takke s
MOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (pU3uKe.

B npouecce wu3yueHHMss JAHHOTO MOAYJS pEATU3YIOTCS U TOJyYaroT
JajbHEelIee pa3BUTHE YydeOHbIE JIEUCTBHUSA, OOECIEUMBAIONINE JOCTHKCHHE
OpPEAMETHBIX W METAaNpeJMETHBIX Pe3yJbTaTOB OO0ydeHHs, (POpMHPOBAHHE
€CTEeCTBEHHO-HAYUYHON IPaMOTHOCTH: OOBSICHEHUE U OMKMCAHUE SIBJICHUN Ha OCHOBE
npUMEHEeHHs] (PU3MYECKUX 3HAHUH, MCCIEAOBATEIbCKUE NEUCTBUS (BBIIBUIKCHHE
TUIIOTE3, TTOCTAaHOBKA II€JIM W TUIAHUPOBAHUE HCCIICIOBAaHMs, aHAIW3 JAaHHBIX U
MOJIy4E€HHUE BBHIBOJIOB).

[IpennoututenbHoit  (GopmMoil OCBOEHUST MOIYJs SBISETCS TPAKTHKYM,
IporpaMma KOTOPOro BKITIOYAET:

pelieHre 3a7ad, OTHOCSIIMXCS K Ppa3IMuHbIM paszfieliaM M TeMaM Kypca
¢bu3MKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIepKaHUE Pa3HBIX Pa3/IelioB;

BBITIOJIHEHUE JTAOOPATOPHBIX PA0OT U OMBITOB (BKJIFOYAsi pabOThI U OMBITHI U3
nepeuyHer K paszienaM Kypca) B YCJIOBHUSIX CaMOCTOSITEIBHOTO TUIAaHUPOBAHUS
NIPOBEJICHUS UCCIIEI0OBaHUs, BbIOOpa U OOOCHOBAHMS METOAA W3MEPEHUS BETUYMH,
cOOPKHU IKCTIEPUMEHTAIFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa
(3amaHusl TO EeCTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ rPYINIOBBIMU WM WHIUBUIYATbHBIMH MMPOEKTAMHU, CBI3aHHBIMU C
coziepkaHreM Kypca (pu3ukm.

N3ydyeHnrne mMOBTOPUTEIHLHO-0000IIAIONIETO MOJIYJISI MOXKET 3aKaHYHMBaThCA
MPOBEICHUEM JTHATHOCTHYECKOW paboThl 3a Kypc (U3HKH YrIyOJIEHHOTO YPOBHSI,
BKIIFOYAONICH 3aJlaHus Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOTHEHUS
JMAarHOCTUYECKON pabOThl MOTYT MOKA3bIBATh CTENEHb TOTOBHOCTH 00YYaIOIINXCS
K OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHy 1o (¢u3uKe, a  TakKxke
CBU/JIETENICTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUIA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOMU
bu3nYecKol HayKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasrcoanckozo u OyX06HO-HPAGCMEEHHO20 60CRUMAHUSL:

TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CY>KJI€HUU OOIIECTBEHHO 3HAUUMbIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM OCTHKEHUM
176370478

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIOB B JEATEILHOCTH
YYEHOTO;

o 3)IcmemuuecKkozo 60CRUMAHUA:

BOCTIPUSTHE ICTETHYECKUX KayecTB (U3MUECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HayuH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
[IO3HAHUSI MUpPA, OCHOBBI DPAa3BUTHUS TEXHOJOTHM, BaXKHEUIIEH COCTABISIOLICH
KYJbTYPBI;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOJIBL;

pa3BUTHE HAY4YHOU JH0OO3HATENBHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeATEeNbHOCTH;

e S)popmuposanus Kyabmypol 300p06ba U IMOUUOHATILHOZO OJ1AZONOIAYUUA:

OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpa3a XKW3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TNpaBuUil 0€30MaCHOrO0 TOBEJACHUS Ha
TPaHCIIOPTE, HAa JOporax, C DJJEKTPUUYECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAITHUX YCITOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TAKOTO0 )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyooeozco eocnumanus:

aKTUBHOE YYacTHE B pCEIICHWW MPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropojaa, Kpas) TEeXHOJIOTUUYECKOW M COLMAIbHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHUA;

UHTEPEC K MPAKTHICCKOMY U3YUYCHHUIO TPOQECCui, CBA3aHHBIX C (PU3UKOM;

o 7)IK0J102UYECKO20 60CHUMAHUA:

OpUEHTAIlMs Ha TPUMCHCHHE (U3MUYECKHX 3HAHUH IS pelmIeHUs 3a7ad B
00J1aCTH OKPY’KAIOIIEH CPEIbl, ITITAHUPOBAHMSI IIOCTYIIKOB U OIICHKU X BO3MOKHBIX
TIOCJICICTBUH /ISl OKPY)KAIOIICH CPEIbI,

OCO3HaHUE TJIO00ATBHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM M MyTed ux

pelieHus;
e 8)adanmayuu K usMEeHAIOWUMCA YCTI0BUAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
POEKTOB (PU3NUYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
NESATEIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHUH, YMEHUH (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
[1)76370 478

IUTAHUPOBAHUE CBOETO PAa3BUTUS B TPHOOPETEHHH HOBBIX (HHU3MUYECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BHISBISATH B3aUMOCBSI3U MIPUPOJIbI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MO’KHBIX TJI00ATbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MpOorpaMMBI 10 (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOyuwatomerocss OyayT chOpMHpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETyIATUBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC YYeOHbIE IeMCTBUS
ba3oBble JJoruyeckue JeicTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN),
KJIacCU(ULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpuBaeMbIX (axTax,
TaHHBIX U HAOMIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBJISTh TPUYMHHO-CICACTBEHHBIC CBS3M TPU U3YYCHUHM (HU3HUUCCKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOJABI C HCIOJIB30BAHHEM JCIyKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHWH, BBIABUTATh THUIIOTE3BI O  B3aUMOCBS3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpATh CIOCOO penieHus ydyeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BApUAHTOB PEIICHUS, BHIOOP HanOOJee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKue AelCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KK UCCIIEIOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
(GU3NIECKUl SKCTIEPUMEHT, HEOOJBIIIOE MCCIIeOBaHNEe (PU3HMUECKOTO SIBICHUS;

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh MH()OPMAIIHIO, TTOTyUYESHHYFO
B XOJI€ UCCJICIOBAHUS W DKCTICPUMEHTA,;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOIIEHUS W BBIBOABI IO pPE3yJbTaTam
NpOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JTabHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TakKe BBIIBUTATH TPEIIOJOKEHUS 00 WX Pa3BUTUHM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pab6ora ¢ undgopmanmeii:

NPUMEHSATh Pa3IMIHBIC METOJbI, HHCTPYMEHTBHI M 3alpOoChl TPU TIOUCKE W
otbope nHpopMaIMK WK JAHHBIX C YYETOM MPETIOKECHHON yueOHOH (pu3nueckoit
3aJ1a4H;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATh HH(DOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

OIICHMBATh HAA&XKHOCTh HWH(MOpPMAIMKU TIO KPUTEPHUSIM, MPEAI0KCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHOpMAIIM U WUIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKIeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIaA00PaTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYK/1a€MOIl TeMbl U BBICKa3bIBATh
WJIeW, HaIlCJICHHbIE Ha PEIICHUE 3a/laud U TMOoJJepKaHue O1arokeaaTeabHOCTH
OOIIEeHNS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHApyX UBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABISATh PE3YJbTAaThl BBIIOJHEHHOTO (PU3UMYECKOrO OIbITa
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI MPU PEelIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATH 1€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATH JIEUCTBUS IO
€€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMIOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIe YHHBeEPCAJIbHBIE YUeOHbIE AeliCTBUS
Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B )KU3HECHHBIX M YUCOHBIX CUTYAIHSIX, TPEOYIOITUX IS
perieHus GU3HMYSCKUX 3HAHMIM;,

OPUCHTHPOBATHCSI B PA3IMUYHBIX  MMOAXOJAX  TPUHATUS  pEIIeHUH
(MHIUBUAYATBHOE, IPUHATHE PEUICHUS B TPYIIE, MPUHSATHE PEIICHUN TPYIIION);

CaMOCTOSITETTFHO COCTAaBJISTh QJITOPUTM pPEIICHUs (PU3UUIECKON 3a1addl WIIH
IUIaH WCCIEAOBAaHUSA C YYETOM UMEIONIMXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Mpe jlaraeMbie BAPUAHTHI PEIICHHIA;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEeKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH ¥ MPe/JIarath IUIaH e€ N3MEHEHUS;

OOBSCHATH  TPUYUHBI  JIOCTHDKCHUS  (HEJOCTHIKCHHS)  PE3yIbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM YHCIIC€ B XOJ BBITOJHEHUS
(Gu3MUecKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OIMTMOOK, BOSHUKIITUX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBHE PE3YNIbTAaTa IEIN U YCIOBHUSIM.

CTaBUTH Ce0s Ha MECTO JIPYroro Yes0OBeKa B XOJE CIopa WM JNUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO.

NpU3HABATh CBOE MPABO HAa OMIMOKY MpHU pemieHnd GU3NISCKUX 3a71a49 WIHA B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPaBO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydeHnus ¢ 7 kiracce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOIb30BaTh MOHATUS: (PU3NUYECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHE,
AKCHEPUMEHT, MOJIEIb, TUIIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHMH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUS ~ BemiecTtBa  (TBEpHOE, KUIAKOE, Tra3zoo0pasHoe),
MEXaHWYeCKoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpPaeKTOpHs, paBHOJCUCTByIoOmAs cwi, Aeopmarus (ympyras, IJlacTUdeckas),
HEBECOMOCTH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (aAuddy3us, TEIIOBOE [BHKEHHUE YACTHIL
BEILIECTBA, PABHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPJIBIX TEN C 3aKPETUIEHHON OChIO BpAIICHMUS,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAIICHUS MEXaHUYECKON YHEPTHH) MO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
¢duznueckoe sBICHUE;

pacIio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4wucie (U3UYECKHE SIBJICHHS B TPUPOJIC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TpPEHUs, YIIPYTOCTU B MPUPOJAEC U TEXHHUKE, BIUSIHUE aTMOC(EPHOro JaBiIeHUS Ha
’KUBOM OpraHu3M, IIaBaHUE PbIO, phlUuaru B TeJIe YEJIOBeKa), MPU ATOM MEPEBOJAUTH
NPAKTUYECKYIO 3a7]a4y B y4eOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH )
(bu3nUecKuX SBICHU;

ONKCHIBATh M3Y4YEHHBIE CBOWMCTBA TeN U (U3MYECKHUE SIBICHUS, HCIONIb3YS
¢duznueckre BeIMInHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMSI, Ty Th, CPEIHSA
CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CHJia TPEHUs, JaBJICHHUE
TBEP/IOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BRITAIKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT TI0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHAS YHEPTusl), IPU ONMUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEMbIX BEIUYMH, HX
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIbI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BEJIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTeprU30BaTh CBOMCTBA Tell, (PU3NIECKUE SIBICHHS U ITPOIIECCHI, UCTIONB3YSI
MpaBUiia CIOKEHUs cUIl (BJI0JIb OAHOM MpsAMoOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J10Ka), «3010TO€ MPaBUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU O3TOM J1aBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCThbIe (HPU3NYECKHE MOJEIU PEabHbIX OOBEKTOB, MPOILIECCOB M
SBJICHUM, BBIACIATH IMPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SABICHUM, TPUMEHATh (PU3NUECKHUE MO JJI1 OOBSICHEHUS
(U3UYECKUX MPOILIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalluii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3aJaud, B TOM YHKCJIE TpeOyIOLIMEe YUCICHHOTO OLEHUBAHUS
XapaKTEePHBIX 3HAUYCHUM (DU3NUECKUX BEJIWYWH, MPU ITOM BHIOUpATh aJICKBATHYIO
bU3UYECKYI0 MOJIEb, BBISBISTH MPUUYUHHO-CIEICTBEHHBIC CBSI3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONoOpod Ha U3YYEeHHBbIE CBOMICTBa
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemath pacuy€THble 3a1aud (B 2—3 JOEHCTBUSA) MO U3y4aeMbIM TEMaM Kypca
¢u3uku, BeIOUpas aleKBaTHYIO (PU3NYECKYI0 MOJEIIb, C UCTIOJIB30BAHUEM 3aKOHOB
1 GOpMYyII, CBSI3bIBAIOIIUX (PU3NYECKHE BEJIMUMHBI, 3aIIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBIABIATH HEJOCTAIOIINE UM U30BITOUHbIE TAHHBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUs 3aJadyM, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPOBOJAMTH MaTEMaTUYECKHUE MpPeoOpa3oBaHUS U PACUETHI, OLIEHUBATH
PEANTMCTUYHOCTh TMOJYYEHHOTO 3HAuYeHUsS (DU3NUECKON BETUUYMHBI U OMPENEISATh
pa3MepHOCTh (PU3NUECKON BETUYMHBI, TTOJTYYECHHOMN MPHU PEIICHUH 33/1a4u;

pacno3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh NMPHU MOMOIIHN (PU3NYECKUX
METOJIOB, M TpeJylaraTb OPUEHTUPOBOYHBIM CIOCO0 pelieHus, B OMHCAHUU
UCCJIEIOBAHUS  pacro3HaBaTh IMPOBEpPAEMOE  MpeAnojoxkeHue  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IPOBOAMUTH OIBITHI MO HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (mud@dy3us, TEIUIOBOE pacIIMpEeHUE Ta3oB, SBICHUE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aMMOJICHCTBUU TEJ, Iepeaada JaBJIeHUs )KUIKOCThIO U
ra3oM, IMpOSIBICHHE JEHCTBUS aTMOC(EPHOTrO aBICHMS, ICHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibpTaTax HaOIIOICHUH, CAMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOJIBI;

NPOBOAUTH TPSIMbIE W KOCBEHHBIE U3MEpPEHUS (UBMYECKUX BEITUYUH
(paccrostHue, TPOMEKYTOK BpEeMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOTO Tejla, CUJla TPEHHSI CKOJIbKEHUS, NaBICHUE
BO3/1yXa, BBITAJIKUBAIONIAs CUJIA, IEUCTBYIOIAs HAa TOTPYKEHHOE B )KUJIKOCTh TEJIO,
KOA((PUIMEHT MOIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C HCIOJIb30BAHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/IA U3MEPCHHS,
dbuKcHpoBaThH MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSIEMON BEITUIUHBI C
MIOMOIIBIO YCPEAHEHMS PE3YJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATD ITOIPEUIHOCTb
W3MEpPEHUN;

MIPOBOJINTh HECJIOXKHBIE IKCIEPUMEHTANIbHBIE HCCIIEI0BAHUS 3aBUCUMOCTEN
(GU3UYECKUX BEJIIMYMH (3aBUCHUMOCTH MYTH PABHOMEPHO ABUXKYIIETOCAd Tela OT
BPEMEHM JBUKEHHUS TeJla, CHJIbl TPEHUS CKOJBXEHUS OT CHUJIbI HOPMAJIbHOTO
JABJICHUSI, KAYECTBAa 00PaObOTKH MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CUJIbI TPEHHUS



OT IUTOIIaAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT O0BEMA MOTPYXKEHHOM YACTH Teja U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTHM OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH TUIaBaHU Tell, YCIOBUNA paBHOBECHUS pbhlyara v OJOKOB):
COBMECTHO C YyuuTeldeM (OpMYIHpPOBaTh 3aJadyy MU THUIOTE3y HCCIEAOBAHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYIO YCTAHOBKY C HCIOJB30BAaHUEM HHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONHIl U TpaUKOB,
OLIEHUBATh MOTPEILTHOCTH, JEJIATh BBIBOJBI 10 PE3YJIbTATAM HCCIIEI0BAHUS;

coOnoaTh MpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCY IbI, 0apOMETP, pblYar, MO ABUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKIIOHHAS TJI0CKOCTD;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPO HA UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJONPOBOJAA, THUIPABIMYECKHM mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), HMCIOJIb3Ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHUU U HEoOXoauMmble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pEIIeHNH Y4eOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH IPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCTIOJIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NJISi O0OECTICUECHMS
0€30IacHOCTH TIPU OOpallleHHH ¢ MPUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsl 3/J0pOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOrO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBISATh OTOOpP HCTOYHUKOB HH(POpMALIUU (PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYJIHPYsS TOUCKOBBIM 3alpoc, Ha OCHOBE
MMEIONIUXCS 3HAHUW M IIYTEM CpPAaBHEHMs DPa3JIMYHBIX HMCTOYHUKOB BBIACIATH
uHbOpMAIMIO, KOTOpas  SBJSIETCS MPOTHUBOPEUYMBOW  HMIJIM  MOXET  OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepHer, Bnanerb NpuéMaMHM KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE MUCBMEHHBIE W YCTHBIE COOOLIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpManuu (U3HYECKOTO COIAEPKAHMS, B TOM YHUCIE



nyOJUYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB WM y4eOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIIOIb30BaTh W3YUYCHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/JIATh BHICTYINIEHUE MTPE3EHTALUEH;

OpU BBIMOJTHEHUH Y4YEOHBIX IPOEKTOB W HCCIEAOBAHUM paclpeaearh
0053aHHOCTH B TpYMIE€ B COOTBETCTBHM C IMOCTAaBJIECHHBIMH 3aJadaMu, CICAUTH 3a
BBINIOJIHEHUEM IUIaHA JACWCTBUM, aJe€KBaTHO OLIEHWBAThb COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  I'PYNIbI, BBICTpaWBaTh KOMMYHHUKAaTHMBHOE B3aMMOJACHCTBUE,
YUYUTBIBAasi MHEHUE OKPYKAIOLIUX.

K koHI1y 00yueHus ¢ 8 knacce npeiMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMINXCS YMEHUM:

UCIIOJIH30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBMXKCHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHHSI BEUIIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIA M HEHACHIIIEHHBIH Map, CHOCOObI W3MEHEHMUsI
BHYTPEHHEH OJHEPruU, OJJIEMEHTApPHBIA JJICKTPUUECKUM 3apsill, TPOBOIHUKH,
MOJTYNPOBOJAHUKH, TUAJIEKTPUKU, HCTOYHUKHU MOCTOSIHHOT'O TOKA, SJIEKTPUYECKOE U
MAarHuTHOE TMOJIS, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (PU3UKU TpH
pElIeHNH Y4eOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3iuyarh SBJICHUS (TEIUIOBOE pacIIMpeHHe (CxKaTue), TEII0BOe
paBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHUE, KalWUISPHBIE SBJICHUSA,
UCIIapeHHre, KOHJACHCAIMs, IUIABICHHE, KpPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TEIJIoNepeadn (TEeIIONPOBOAHOCTh, KOHBEKIIHUS, U3IYyUYEHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aluUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JJIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MarHUTOB, I€IICTBUE MAarHUTHOTO TOJISl HA
IPOBOJIHUK C TOKOM) MO ONMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE NU3YyUYEHHBIX (PU3UIECKUX SABICHUHA B OKPYKAIOIIEM
Mupe (B TOM 4ucie (GU3UYECKUE SBICHUS B MPUPOJE: TOBEPXHOCTHBIC W
KalWUIApHBIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B Ipupojae, uznydenue ConHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, WHEs, CHETa,
ANEKTPUYECKHE SIBIEHUS B atMocdepe, SJICKTPUYECTBO JKHUBBIX OpPTaHU3MOB,
MarHuTHOE ToJje 3eMJd, APeid MOT0COB, PO MATHUTHOTO TOJS TS )KH3HU Ha
3emiie, MOJSIPHOE CHUSIHHUE), MPU HTOM IMEPEBOJUTH IMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) (PU3HUECKHUX SBICHUI;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCTOIB3YS
du3nYecKue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrusl, KOJITUYECTBO TEIIOTHI,
paboTa rasa, yJenbHasi TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIJIOTa IUIABJICHUS,
yAelbHas TeIoTa NapooOpa3oBaHMs, YJleNibHAs TEIUIOTa CrOpaHHsl TOIUIMBA,
KO3(pUUMEHT TMOJE3HOr0 JEHCTBUA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BJIAJKHOCTh BO3/1yXa, OJIEKTPUUYECKHN 3apsif, CHJIA TOKA, JJIEKTPUYECKOE



HaIpspDKeHWE, COMPOTUBICHHE MpoBoAHUKA, DJIC B IlemuM MOCTOSHHOTO TOKa,
ANEKTPUYECKOE YNEIbHOE COINPOTHUBICHHE BEIIECTBA, paboTa U MOIIHOCTb
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICT
WCIIOIb3YEMbIX BEJIUYMH, MX O0O3HAYCHUS W €JUHUIBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIIMUYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH rpa)UKu N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIECTBA,
ypaBHEHHE TETUIOBOTO OajaHCca, 3aKOH COXPAaHEHUSI SJIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, npuHIMN Cynepro3uiiuy 3MeKTPUIECKUX nojiel, 3akoH Oma Jijis ydyacTka
nenu, npaswia Kupxroda, 3akon Oma s nmoiaHOM 1nienu, 3akoH Jlxoymsi-Jlenna,
3aKOH COXPAaHEHWs HHEPTHH, MPU ITOM pa3IMYaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA W €ro MaTEMaTUYeCKOE BBIPAKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEeallbHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TPU OTOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SABJICHUHN, MPUMEHITH (PU3NUECKUE MOJIETHU JIsl OOBSICHECHHUSI
(bU3UYECKUX TTPOIIECCOB U PEIICHUs YICOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHUS, TIPOIECCHI U CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CHUTyallull MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W pellaTh
KayeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HaYeHUN (PU3NYECKUX BEITWYUH, IIPU ITOM BHIOUpAThH aJ€KBATHYIO
¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CIEICTBEHHbBIEC CBSI3M U BBICTPAWBAThH
JIOTUYECKYI) MEMOYKY PpACCYyXKICHUM C OIOPOM HAa M3YYCHHBIE CBOWMCTBA
duznueckux sBICHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peliaTh pacy€THbie 3ajadyu (C omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas ajeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
MCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBA3BIBAIONINX (PU3MUECKHE BEITHYUHBI,
3alUChIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 3aJayd, BBISABISATH
HEJIOCTAOIINE WM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/AA PEIICHUS
3a/1aud, WCIOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHalIh3a
pa3MepHOCTEH, MCIOIB30BaTh rpad)UueCKUe METOAbl PEIICHUs 3a7ad, MPOBOIUTH
MareMaTH4yeckue mpeoOpa3oBaHUs U pacy€Thl, OILEHUBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTH
du3ruecKor BETUYNHBI, TOJIYYCHHOU MPU PEIICHUH 33/1a4K;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU IIOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO pellleHusi, B ONUCAHUU
HCCIIEIOBAHUSI  pAcloO3HaBaTh  IPOBEpsieMOE  MPEAINOoNIOKEHHUEe  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYCHHBIA pE3yJbTaT;



MIPOBOJIUTH OIBITHI TT0 HAOIONCHUIO (U3UYCCKUX SBICHUN WIN (HU3UICCKUX
CBOWCTB Ten (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3yXa OT €ro
o0BéMa W TeMmIepaTryphl, CKOPOCTH TMIpoIecca OCThIBaHUS (HArpeBaHUs) TIPH
W3JIY9CHUH OT IIBETa H3JIyYaromied (MOTJIONIAOIICH) MOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ TOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUECKHUX 3apsoB, B3aUMOJICHCTBHC
MTOCTOSTHHBIX MarHUTOB, BU3yaJU3allis MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYIHPOBATH MPOBEPSIEMOE
npeanosioxkenue  (TMIOTe3y) O  BO3MOXKHBIX — Pe3ysbTaTaXx  HaOJIOJICHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymIOBaHWS,
OIMCHIBATH XOJT OTBITA U (HOPMYJIUPOBATH BHIBO/IBI,

NPOBOAUTL TMPSAMBIC W KOCBCHHBIC W3MEpPCHUS (U3MYCCKUX BCIMYMH
(TemmepaTypa, OTHOCHTENIbBHAs BJIAXHOCTb BO3AyXa, CHJIa TOKa, HANpsHKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE IPOBOJHHWKA, paboTa U
MOIIHOCTh JJICKTPUYECKOTO0 TOKa) C HCIIOIh30BAaHUEM aHAJOTOBBIX M IHU(PPOBBIX
nprOOpoB, 0O0OCHOBBIBATH BHIOOP METOAA HM3MEPCHHS, (UKCHPOBATh IMOKA3aHUS
nprOOPOB, HAXOIUTH 3HAYCHUE M3MEPSIEMON BEJIMYMHBI C MIOMOIIBIO YCPETHEHHSI
pe3yabTaTOB CEPUH U3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPCHHIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bhEMa W HATPEBaHHS WU
OXJIXKICHHS, HCCIICIOBAHUE SBJICHHSI TEITIOOOMEHA MPH CMEITUBAHUH XOJIOIHOHN U
ropsiaeid BOJIbl, 3aBHCUMOCTH COTIPOTHBIICHHUS TIPOBOIHUKA OT €T0 JITTUHBI, TUTOMIATH
TIONIEPEYHOT0 CEUCHUS M YACIBHOTO CONMPOTHUBIICHUS BENIECTBA TIPOBOIHUKA, CHIIBI
TOKa, MPOTEKAIIIEr0 dYepe3 IMPOBOJHUK, OT HANPsSHKCHHS Ha IPOBOIHHKE,
MCCIICJIOBAHHE TTOCIICIOBATEILHOTO U MaPaJLICIBHOTO COCTMHEHUHN MTPOBOIHIKOB):
COBMECTHO C yuuTeJaeM (GOpMYIHpPOBaTh 3aJadyy WU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSATETIbHO  IUTAHUPOBATh  KCCIEOBAHUE, CAMOCTOSITEIbBHO  COOUpPATH
AKCIIEPUMEHTATBHYIO0 YCTAHOBKY C HCIOJIB30BAHHEM HWHCTPYKIIUHU, TPEICTABISATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BHUJIE TaONHIl U TPAPUKOB,
OIICHUBATh TIOTPEIIHOCTH, JI€JIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBmia O€30MacHOro Tpyda mpu paboTe ¢ J1abopaTOpPHBIM
00opyT0BaHUEM;

XapaKTeprU30BaTh MPHUHIIUIBI JEHCTBHS U3YYCHHBIX TPHOOPOB, TEXHUUYECKUX
YCTPOKNCTB M TEXHOJIOTHUECKHUX MPOIECCOB C OMIOPOU HA X ONMUCAHUA (B TOM YHCTIE:
CUCTEMa OTOTUICHHS JOMOB, TUTPOMETD, TTapoBasi TypOWHA, aMIIEPMETP, BOJIETMETD,
CUCTUMK  DJICKTPUYECKOW  DHEPTrUH,  DIEKTPOOCBETHTEIBHBIE  TPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (IPUMEPHI ), TPETOXPAHUTETN U UX IPUMECHEHHE
B OBITY W TEXHHKE, MPUMEHEHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,



ANEKTPOABUTATENIb TOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAHUA O CBOMCTBax
(u3nUecKHX sBJIECHUN, HEOOX0IUMbIE (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE PUOOPHI
0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBII TEpPMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, DSIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMbI JJEKTPUUYECKUX LEeNed ¢ MOCIeAOBATENbHBIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyasi YCJIOBHbIE O0O0O3HAUYECHHUS
AJIIEMEHTOB JIEKTPUYECKUX LIETIEH, UCTIOIb30BATh CXEMbI U CXEMaTUYHBIE PUCYHKH
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTEIbHBIX  MPUOOPOB  H
TE€XHOJOTUYECKUX MPOLECCOB MPU PEUICHUU yueOHO-TIPAKTUUECKUX 3a/1a4;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O PUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UUYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30MacHOCTH TMpH OOpallleHud ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXarollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOSATEIHLHO (POPMYIIUPYS TOMCKOBBIN 3aMPOC, HA OCHOBE UMEIOIIMXCS 3HAHUM
U CpPaBHEHUS MOTNOJHUTEIbHBIX HMCTOYHMKOB BBIACIITh MHGOPMAIINIO, KOTOpas
ABJIIETCS POTUBOPEYNBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer, Bmanerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOUW CUCTEMEI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0000611ast nHOOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MYECKOTO COJIEpIKAHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABIATH  PE3YNbTaThl  NPOEKTHOW  WIIH
HCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYEHHBIN
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOKIAThH BHICTYIUICHHE MPE3CHTAIINEH;

IpY BBIMOJIHEHUU Y4YEOHBIX NMPOEKTOB U MCCIENOBaHUIN (PU3MUECKHUX MPOLECCOB
pacupenensaTe OOA3aHHOCTH B TIpyIIlEe B COOTBETCTBHH C IOCTaBICHHBIMU
3a/la4aMu, CIEIUTh 3a BBINOJHEHUWEM IUIaHA JEUCTBUN M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B IESITEIbHOCTh TPYMIIbl, BHICTPAUBATh
KOMMYHHMKATUBHOE  B3aUMOJEWCTBHE, TMPOSIBISA TOTOBHOCTh  pa3peliaTh
KOH(ITUKTHI.

K konIy 00yuenus ¢ 9 knacce npeIMeTHbIC PE3YJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUYETa, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, IEHTP TIXKECTHU, MEXAHHUUYECKUE BOJIHBI,
3BYyK, HMH(Pa3ByK U YIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIYCKAHMSI M TMOIJIOIIeHUs, albda-, Oeta- U ramma-
U3JIy4YE€HHUsI, U30TOIbI, SiAEpPHAas U TEPMOSAEpHAs SHEPreTHKa) U CUMBOJIMYECKUN
A3BIK (PU3UKHU TIPU PELICHUH YYEOHBIX M MPAKTUUYECKUX 3a]a4;

YBEPEHHO  pa3jivMyaTh  sBJICHUS (PAaBHOMEPHOE U  HEPaBHOMEPHOE
MPSMOJIMHENHOE JIBHOKEHUE, PABHOYCKOPEHHOE IMPSAMOJIMHENHOE JIBHKEHUE,
CBOOOJHOE TMAaJIeHWE TeJ, JBHKEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE TeE,
pPaBHOBECHME MAaTEpUAIBHOM TOYKH, PEAKTHUBHOE JBWKEHHE, HEBECOMOCTD,
KosnebaTreabHOe  JIBIDKEHHME (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE pacnpoCTpaHEHUE,
OTPaX€HHE M TMPEIOMJIIEHUE CBETAa, IOJHOE BHYTPEHHEE OTpa)XEHUE CBETAa,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXEHHUE CIHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE  JIMHEMYATOro  CIEKTpa
U3TyYEHHUs) 1O ONUCAHUIO UX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX ABICHUM B OKPYKAIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: TNPUIUBBI U OTIUBHI,
nBkeHne I1iaHeT COJHEYHOM CHUCTEMBbI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OPraHu3MOB, BOCIPUSITHE 3BYKOB >XMBOTHBIMM, 3E€MIIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEHUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI paJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, PpPaTUOAKTUBHOE
U3JIyYCHHE MPUPOJHBIX MHUHEPAJIIOB JEUCTBUE PAJUOAKTUBHBIX H3Iy4YCHUU Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/7ady B YUeOHYIO,
BBIJIETISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBICHUMH;

OINKCHIBAaTh WM3YYCHHbIE CBOWMCTBA TeJl W (PU3UYECKHUE SIBJICHUS, HCIOJIb3YS
¢usnyeckne BETUMYMHBI (CpeIHss W MTHOBEHHas CKOPOCTb Tejla TpHU
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHUE, IEPEMEILICHUE INPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMH, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHHUs, CHJIa YIIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
MaJIeHUs1, BEC TENa, LIEHTP TSHKECTU TBEPAOTO TEJA, UMITYJIbC TEJIA, UMITYJIbC CHUIIBL,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMATIbHAS YPHEPTHUs TeNa,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIH, TIOTCHIMAJIbHAS SHEPIUs CKATOU MPYKUHBIL,
KUHETUYECKAsI DSHEPrus, IIOJHAs MEXaHWYeCKas DSHEPrus, IEPHOJ M 4YacToTa
KOJIe0aHU, NMepruoj, MaTEMAaTHUYECKOTO U MPYKUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, ITOKA3aTEIb MPEIIOMIICHUS
Cpe/ibl), IPU ONMKUCAHUY MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCTIOIB3YEMbIX
BEJIMYMH, UX 0003HAYECHUS U €IUHUIIBI PU3NUYECKUX BETUYUH, HAXOAUTH (DOPMYIIbI,



CBSI3BIBAIOIINE TAHHYIO (PM3MYECKYIO BEIHMYHUHY C JIPYTUMHU BEIMYHMHAMH, CTPOUTH
rpad Ky U3yYCHHBIX 3aBUCUMOCTEH (PHM3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOIIECCHI, HCTIOIb3YS
3aKOH COXPAaHCHHS DHEPrUd, 3aKOH BCEMHPHOTO TATOTCHHS, TIPUHIIHI
CYIIePITO3UIINH CUJI, TPUHIIAT OTHOCUTEIbHOCTH [ anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHCHHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW DHEpruu, 3akoH ['yka, 3aKoH
bepHyiu, 3aKOHBI OTPKECHHUS W TPEITOMIICHHUS CBETa, (DOPMYTy TOHKOH JIMH3HI,
IUTAHETApPHYI0 MOJIENb aToMa, HYKIOHHYIO MOJENb aTOMHOTO Spa, 3aKOHBI
COXpaHECHHS 3apsAA0BOI0 U MACCOBOTO YHCEN TMPH SICPHBIX PEAKIUAX, TIPH ITOM
pa3nnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHYEeCKOE BBIPAKCHHUE;

CTPOUTH (PU3UYECKUE MOJEIN PEaTbHBIX OOBEKTOB, MPOIECCOB W SIBICHHA,
BBIJICIISATh TPU 3TOM CYIIECTBCHHBIC M BTOPOCTCIICHHBIC CBOWCTBA OOBEKTOB,
NPOIIECCOB, SIBJICHUM, TPUMCHATh (DHU3WYCCKUE MOJCHH JUISI OOBSICHCHHS
(U3HYECKHX MTPOIIECCOB U PEIICHHs YICOHBIX 3a1a4;

OOBSCHATHh (PU3UYCCKUE SIBJIICHUS, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTCKCTE CHUTYallud TPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, M pPeEIIaTh
KauyeCTBEHHBIC 3a/Jaud, B TOM 4YHCJIC TpPeOYIONME YHCICHHOTO OICHUBAHMUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, IIPU 3TOM BHIOUpAThH aJIEKBATHYIO
¢u3MUecKyt0 MOJEeIb, BBISBISATh MPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYIO IEMOYKY PpacCyX JACHHM W3 2—3 1aroB C OMOpON Ha H3y4YeHHbBIC
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peliaTh pacuéTHBIC 3aJa4M MO0 M3ydYaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aJIeKBATHYIO (U3UIECKYIO MOEIb, C UCTIOJIb30BaHUEM 3aKOHOB U (popMyI,
CBS3BIBAIOIINX (M3MUECKHE BEIUYMHBI, 3alUCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHBIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA PEIICHMs 3aJlayd, HCIOJb30BaTh CIPABOYHBIC
JaHHBIC, TPUMEHSITH METOJIbI aHATN3a Pa3MEPHOCTEHN, HCTIOIL30BaTh Tpaduueckue
METO/IbI PEIIEHUS 3a]1a4, MPOBOJIUTh MaTEMaTUYECKHUE TPeoOpa30BaHUs U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAaYeHUs (PU3NYECKON BEIUYUHBI U
OTIPEJICNSITh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW MTPH PEIICHUH
3a/1auu;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEITUTH MPU IIOMOIITH (PU3NIECKUX
METOJIOB, W TpeJjaratb OPHUEHTHUPOBOUYHBIN CIOCOO pENICHHs, B ONMUCAHUU
WCCJICIOBAaHUS  PAclo3HABAaTh  MPOBEPAEMOE  MPEANoJoKeHne (TUIOTE3y),
OIICHWBATh MPABUIIBHOCTH MOPSAKA MPOBEICHUS UCCIIECIOBAHNS, MHTEPIIPETUPOBATH
MOJYYEHHBIN PE3yJIbTaT;

MIPOBOJUTH OTBITHI TT0 HAOIIONCHUIO (QU3UYCCKUX SBICHUN WIN (HU3MISCKUX
CBOMCTB Ten (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHUS DHEPTHH,
3aKOHA COXPAaHCHHS HMITYJIbCa, JCUCTBHE 3aKOHA bepHYUIM M BO3HUKHOBEHUE



NOABEMHOM CHJIBI KpbUIA, 3aBHCHUMOCTh IE€pUOJa KOJEOaHW MpyKUHHOTO
MasgTHHKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJibIX KOJeOaHHM, IPSIMOJMHENHOE PaCIPOCTPAHEHHE CBETA, Pa3jioKeHue 0eaoro
CBETa B CIEKTpP, U3YUYECHHE CBONCTB M300pa)K€HUsS B IUIOCKOM 3€pKajie U CBOWCTB
n300paxkeHus TMpeAMeTa B coOuparolieil JuH3e, HaONI0JICHUE CIUIONIHBIX |
JIMHENYaThIX CIIEKTPOB U3IIYYCHUS): dbopmynupoBaTh MpOBEPSIEMOE
NpeanojgoxkeHue (TUnoresy) O  BO3MOXHBIX — pe3ysbTaTax  HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 M30BITOUHOrO Habopa 00OpymoBaHWS,
OIMMCHIBATH XOJI OMBITA U (HOPMYIUPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpeliHee 3HaYeHUE U3MEPSEeMOI BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATH BBIOOP crioco0a u3mMepeHus (M3MepUTEIbHOTO
npubdopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsI GU3NMUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOIO
najieHus, )KECTKOCTh MPY>KUHBI, KOYPPUIUEHT TPEHHUSI CKOJIbKEHUS, MEXaHUYECKasl
paboTta W MOIIHOCTb, YacTOTa M TMepuoj] KoieOaHWil MaTeMaTH4ecKoro W
NPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pACCTOSHHME coOuparouieil JUH3bI U €€
ONTUYECKAs] CWJIa, PAJUOAKTUBHBIN (OH) C HCHOIB30BAHUEM AaHAJIOTOBBIX H
U(GPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP METOAA M3MEPEHHs, IUIAHUPOBAThH
U3MEpPEHHUs, CaMOCTOSITEIbHO COOMpaTh  AKCIEPUMEHTAIbHYI0  YCTaHOBKY,
BBIUMCTISITh 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH IMOJIYYCHHBIC PE3yJbTAThI,
OILICHHMBAs TIOTPEIIHOCTh PE3YJIBTATOB KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIIENOBAHMS 3aBUCUMOCTEN (HU3MYECKUX
BEJIMYUH (3aBUCUMOCTH IMYTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMKEHUU 0€3
HA4YaJIbHOW CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOpPMAJIbHOTO J1aBJIEHUS, MEpHoJa KoJeOaHHM MaTeMaTHMYeCKOTO MasTHHKAa OT
JUIMHBl HUTH, ONpEIEJICHHE YCKOpPEHUs CBOOOJHOTO MaJeHus, HCCIEIOBaHUE
W3MEHEHUS BEJIMYMHBI U HAIPaBI€HUS MHAYKIIMOHHOIO TOKA, 3aBUCHMOCTBH yrja
OTpaXEHMs CBETA OT yIJIa NaJEeHUs, yIJla IPEeJOMIICHHS OT yIJla NaJeHUs] CBETOBOIO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YACTHUIIBI IO TOPMO3ZHOMY ITyTH
(mo dororpadusam)): coBMEeCTHO ¢ yuutTenaeM (HopMyaupoBaTh 3aady U THIOTE3Y
HCCJIEI0BAHNS, CAMOCTOSITENIBHO IIJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTh  SKCHEPUMEHTAIBHYI)  YCTAHOBKY, NpPEACTaBIATh  IOJTYYEHHBIE
3aBHCHUMOCTH (PU3UYECKHX BEIMYMH B BHAE TaOiull U TpaduKOB, OICHUBATH
MOTPEIIHOCTH, AEJIaTh BHIBOABI IO pE3yJbTaTaM UCCIET0BAHNUS;

coOnoaTh mMpaBuia 0O€30MacHOTO TpyJda Hpu paboTe ¢ Ja00paToOpHBIM
000pyI0BaHUEM;



XapaKTEepU30BaTh MPUHILUIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C ONOPOIl Ha MX ONMUCAHUA (B TOM YHCIIE:
CIUAOMETP, NaTYMKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
nepuckon, (oTtoanmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBO/IbI,
CHEKTPOCKOM, IO03UMETp, Kamepa BuiabcoHa), UCHONB3ysd 3HAHUS O CBOMCTBaXx
¢uznueckux  SABIEHUW W  HEOOXOAuUMble  (PU3UYECKHE 3aKOHOMEPHOCTH,
WCIIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHr y4eOHO-TIPAKTUYECKUX 3a/1ay, OINTHYECKHUE CXEMbl JJI MOCTPOCHUS
N300pa’KEeHUH B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;

MPUBOAUTEH TIPUMEPHI (HAXOAUTh UH(OPMAIIMIO O MPUMEPaX) MPAKTHUIECKOTO
UCIOJIb30BaHUs (DU3UUYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30MacHOCTH TMpH OOpallleHud ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbS M COONIOJICHUS HOPM SKOJOTMYECKOTO TOBEJCHHS B
OKpY’Karouen cpeae;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOUCKOBBIM 3aMpoOC, HaXOAUTh MYTH OIpEaeSICHUS
JIOCTOBEPHOCTH TOJTYYEHHON HH(POpMAallUM HAa OCHOBE HMEIOIIMUXCS 3HAHUWA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WNuTtepHer, Bmanerp npuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBbIC NMHCHMEHHBIE U YCTHBIE COOOIIECHHMS Ha OCHOBE
uH()OpPMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COACP)KAHMS, MyOIUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIEA0BATENBCKON IEATEIIBHOCTH MPH
3TOM TPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM IMOHSATUWHBIN anmapar M3y4aemMoro
pa3gena (U3MKK W CONMPOBOXKAATh BBICTYIUIEHHWE IMIpe3eHTalueld ¢ y4ETom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®duznka — Hayka O IPHPOJIC 2
1.2 du3zndecKre BEITMINHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]T O3HAHMS 2 1
Hroro mo pazgeny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 2 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII
2.2 4 2
BEIIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Utoro no pazneny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe ABUKEHUE 10
3.2 WNuepuus, Macca, NIOTHOCTh 9
3.3 Cuna. Bunpe! cun 15
Hroro no paszneny 34

Pasnen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH W ra3oB




41 Hasnenue. [lepenaua nasieHus TBEPABIMU 5 5
' TEJIAMH, KUJKOCTSIMHU U Ta3aMH
4.2 JlaBlieHME KUIKOCTH
4.3 ATMoOcdepHOe TaBlieHUE 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHOCTb. JHEprus
51 Pabota 1 MmomtHOCTH 6
5.2 [TpocTeie MEXaHU3MBI 8
5.3 MexaHuyeckasi JHEprust 5)
Hroro mo pazgeny 19
Pasznen 6. IloBTopuTe 1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpHUTEINBHO-0000IIAOIITNI MOTYITb 6
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUs
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6
1.2 TemnnoBeIe MpoIecCh 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DuiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 9 1
' U UX B3aUMOJICHCTBUS
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUAN TOK 31 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DNeKTpOMarHuTHas WHIYKITUS 7 1
Hroro mo pazgeny 58
Pasnen 3. IloBTopurenbH0-0000 a0 MOAY/Ib
3.1 [ToBTOpUTENBHO-0000MIAOIINIA MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznen 1. Mexanuveckue siBJIEHUS
MexaHnudeckoe ABUKEHUE U CIIOCOOBI €T0
11 30 1 4
OTIMCAHUS
1.2 B3aumoeticTBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazgeny 63
Pa3nen 2. Mexanundeckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieGaHus 8 3.5
2.2 MexaHu4ecKue BOJTHBI. 3BYK 10 3
Hroro mo pazgeny 18

Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

3.1

SHCKTpOMarHI/ITHOC II0JIE U
QJICKTPOMArdHUTHBIC BOJIHbI

6

Hroro o pasaciy

Pa3nen 4. CBeToBEI€ SIBJEHUS

4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP




Hroro no pazneny

16

Paznena 5. KBantoBble ABJIeHUA

5.1 Hcnyckanue u oriomneHrne CBeTa aroMoM 4 1
5.2 CrpoeHue aTOMHOTO si1pa
5.3 SnepHbie peakuun
Wroro mo pazueny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M I MOYJIb
6.1 MexaHn4ecKue SBJICHHS (TOBTOPUTEIIBHO- 6 3
' 0600IIAKOIII MOTYIIb)
6.2 TerutoBbIe siBIIeHUS (TIOBTOPUTEITBHO- 3
' 0600IIAKOIII MOIYIIb)
6.3 DNEeKTPOMArHUTHBIC SIBJICHUS 3 1
' (MOBTOPHUTETHHO-0000IIAIOIINA MOTYITh )
6.4 CaeToBblI€ sIBIICHUS (TOBTOPUTEILHO- 1 1
' 00001IarOIITNI MOTYJIb)
6.5 [ToBTOpHUTEIBHO-0000IIAOIITNI MOTYIIb 4
Utoro mo pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 26.5




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcsbl
1 ®du3nka — HayKa 0 Ipupoje. SBienus 1
TIPUPOIBI
2 dusndecKue ABICHUS 1
du3nyecKue BeIMYMHbL. Pa3MepHOCTb.
3 ®dusngeckue npubdopsl. [lorpentHocTn 1
MIPH MPSMBIX U3MEPEHUSIX
Ypok-uccnenoanue "N3mepenne
4 JIMHEWHBIX pa3MEPOB TE U IPOMEKYTKOB 1 1
BpemMeHH"
5 JlaGopaTtopHnas pabdorta "H3mepenue 1 1
00bEMa KUIKOCTH U TBEPAOTO Tema'
5 JlaboparopHas padota "Onpenenenue 1 1
pa3MepoB MaJlbIX Tesl. MeTtoa psiioB"
Mertoipl HayyHOTO TIO3HaHUS. OnucaHue
7 (bu3nYecKUX SABICHUN C TIOMOLIbIO 1
MoJenen
Ypok-uccnenosanue "[Iposepka
8 TUIIOTE3bI: AATILHOCTH MOJIETA IIApHKa, 1 1

MYILIEHHOTO0 TOPU30HTAJIBHO, TEM
6osblie, yeM 0oJIble BhICOTA ITycKa'"




Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

JlaboparopHras padota "OrneHka
TaMeTpa aToMa METOJIOM PsJIOB (C
ucnoJsb3oBaHueM otorpaduii)”

11

VYpoxk-uccnenosanue "Habmronenune
TEIUIOBOTO pacUIMpeHus ra3oB. ONbIThI
110 OOHAPYKEHUIO JICUCTBUS CHTT
MOJIEKYJIIPHOTO MPUTSKEHU"

12

JIBM>KeHrEe YacTHll BellecTBa.
Hudody3us. BpoyHoBckoe ABMkeHHE

13

VYpoxk-uccnenosanue "Habmrogenue u
00BbsSICHEHHE OPOYHOBCKOTO JBM)KCHHS 1

b dy3un"

14

BsauMoelicTBre yacTuIl BellecTBa:
MPUTSHKEHUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIICCTRA.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

16

Mexannueckoe asuxenue. [1yrs,
TpPaeKTOpHUsl, IEpEMEILICHUE

17

PaBHOMEpHOE M HEpaBHOMEpPHOE
nBukeHne. CKopocThb

18

HaxoxzaeHne ckopocTy, IyTH U BpEMEHU
TP PABHOMEPHOM INPSMOJINHEHHOM
JIBMDKEHU T




JlaboparopHnas padota "Onpenenenue

19 CKOPOCTH PaBHOMEPHOTO JABMKEHUS"

20 I'paduxy mpsMOTUHEHHOTO
PaBHOMEPHOTO JIBIKEHUS

21 Pemenue 3anau no teme "Pacuer
cpenHeit ckopoctu”
JlabopaTtopHnast padota "Onpenenexnue

22 CpeIHEN CKOPOCTH CKOJIBbXKEHUs Opycka
WY IapuKa N0 HAKIIOHHOM MIIOCKOCTH"
OTHOCUTENBHOCTH IBHKEHUA. CIIOXKEHHE

23 CKOPOCTEH MpH HapauieTbHOM
TIBUKCHUHT
[Tonydyenue u ananu3 rpapuxoB

24 3aBUCHMOCTH ITyTH U CKOPOCTH
JBUKEHHS OT BPEMEHU
Pemenue rpaduueckux 3amad no teme

25 "Mexanuka. PaBHomepHOe
MPAMOJIMHEHHOE JBUKEHUE"

26 SBnenue nHepyuu. 3aKOH HHEPITUN
BsaumoneiicTBue Ten Kak npuyrHa

97 M3MEHEHUs CKOpPOCTU. Macca Tena Kak
Mepa MHEPTHOCTH Tella Ipu
MOCTYNATEeNbHOM JIBH>KEHUU

28 Ypok-uccnenosanue "CpaBHeHUE Mace
110 B3aUMOJIEUCTBUIO Ten"

29 IImoTHOCTE BellecTBa

30 JlabopatopHas pabora "Onpeznenenue

MJIOTHOCTU TBEpOTO Tena"




31

Pemtenue 3amgau no teMe "Macca Tena.
IIimorHOCTE BermecTBa"

32

Cwmecu u cruiabl. [loBepxHOCTHAS 1
JIMHEHHAs IJI0THOCTh

33

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "®u3nKa — HayKa O IPUPOJIE.
[lepBoHauanbHbIE CBEACHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
Mexannka"

34

KonTtponbHas pabota no teme "®uznka
— HayKa o npupoje. IlepponavanbHbie
CBEIICHUSI 00 aTOMHO-MOJIEKYJIIPHOM
CTpOEHUH BelecTBa. Mexanuka"

35

Cuna. SIBnenune tarorenus. Cuia
TSKECTH

36

N3obpaxenue cun. Pemenue 3amxad mo
teme "OnpeaesieHue CUibl TSKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenune cui. Junamometp

39

Ypok-uccnenosanue "Habmronenune
W3MEHEHHUS CKOPOCTH TPH
B3auMoaeiicTBuu Ten"

40

Pemrenue 3agau mo teme "Cuiia
ynpyroctu. Bec Tena"

41

JIaGopatopHas padota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh
pactsbxeHus (aedopMmarin) Ipyx HUHbBI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

Cnosxenue cuil. PaBHoielicTBYOIIas
cuiia

44

Pemrenue 3amau no treme "CioXeHUE CHIIL.
PaBHoaelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3aumonaeiicreue Teir. CUiInl B
MexaHuke"

46

Pemenue 3agau no reme "Cuia Tpenus .
Ypok-uccienoBaHue 1o TeMe
"UccneqoBane 3aBUCUMOCTH CHIIEI
TPEHHUS OT IUIOMAIA CONPUKOCHOBEHHUS "

47

JlabopaTtopHas pabota "OTBITHI,
J€MOHCTPHUPYIOIINE 3aBUCIMOCTb CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIbI JABJICHUS U
XapakTepa COMPHUKACAIOIINXCS
roBepxHocTe"

48

Pemrenue 3agaud mo reme
"BzaumopaeiictBue tenn. Cuibl B
MexaHuke"

49

KonTtponbHas padoTa o teme
"Bzaumonaeiictsue tea"

50

JlaBiieHne TBEPIBIX Tl

51

Ypok-skcnepumeHT "CrocoOsl
oTIpeJieNieH s JaBJIeHUs TBEpAOTO Tena"

52

Ypok-uccienoBanue "3aBUCUMOCTb
p
JIABJIEHUs ra3za OT TeMIneparypsl”




JlaByieHME KHUJKOCTEH U ra30B. 3aKOH

53 [Tackainsa

o4 [IHeBMaTHyeCcKue ycTponcTBa

55 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
TITyOMHBI

56 I'mapocraTudeckuii mapaioxce

57 Ypok-npoekt "U3yuenune
coo0IarIuxcs cocyaos"

58 VYpok-koHpepennus "['uapasnuueckue
MEXaHU3MBbI"

59 Hcnons30Banme BRICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agau o teme "JlaBinenue
KAIKOCTH"

61 AtMocdepa 3emin 1 MPUUYUHBI €€
CYIIECTBOBaHUS

62 VYpoxk-uccnenoanue "[IposBieHue
JeicTBUS aTMOC(EpHOTO TaBaeHUs"

63 N3mepenue atmochepHOro JaBieHHUS.
OmnsitT Toppuuemnnu
3aBHUCHUMOCTB aTMOC(HEPHOTO JaBICHHUS

64 OT BBICOTHI HaJl ypoBHEM Mops. [Tprbopsl
JUIS U3MEpPEeHUst aTMOc(hepHOTro TaBIeHHUS

65 Bapomertp-anepounn. AtmochepHoe
JIABJICHUE Ha Pa3IUYHbIX BBICOTAX

66 BriTankuBaroias cuia. 3akoH Apxumeaa

67 Pemrenue 3agau no teme "3akoH

Apxumena"




68

Ypok-uccienoBaHue
"DKcrepuMeHTaIbHOE OOHAPYKEHHE
JEUCTBHS KHUKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJO"

69

JlaboparopHnas padota "Onpenerenne
BBITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJIo, MOTPYKEHHOE B KUJIKOCTD"

70

IlnaBanue Ten

71

JlabopaTtopHnas pabota "MccnenoBanue
3aBHCHMOCTH Beca Tella B BOJE OT
00beMa MOrpy>KeHHOM B )KHIKOCTh YaCTH
Tena"

72

BosznyxomnaBanue. [InaBanue cynos

73

Pemmenue 3agay nmo reme ""3akoH
Apxumena. YcioBus rjiaBaHus tea”

74

Pemenne 3agau o teme "JeicTtBue
YKUJIKOCTH ¥ Ta3a Ha TIOTPY)KEHHOE B HUX
Teao"

75

Ypoxk-nipoekT "KoHcTpynpoBanue
apeoMeTpa WM JIOJIKU U OTIpe/ieTICHHEe
rpy3010AbEMHOCTH"

76

[ToaroroBka K KOHTPOJBHOM paboTe MO
teMe "JlaBieHue TBEpAbIX Te,
JKUJIKOCTEN U Ta30B"

77

KonTtponsHas pabota o Teme
"JlaBieHHEe TBEPABIX TEI, )KUAKOCTEH U
razoB"

78

Mexanudeckas paboTta




79

MouHocTs

Pemenue 3amxau Ha onpeneneHue padoTsl

80
Y MOIITHOCTH

81 PaboTa cuIbI TSDKECTH U CHIIBI TPEHHS
Ypoxk-uccnenopanue "Pacuér MoHoCTH,

82 pa3BUBAaEMOM MPHU OABEME TIO
nectHure"

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuino MOMEHTOB
JlabopaTtopHas pabota "M3yueHue

85 MpaBWIIa phlyara Jis MO ABHKHOTO H
HETIOIBUYKHOTO OJIOKOB"

86 "30s10TOC TIPABIIIO" MEXaHUKH
Pemrenue 3agayq mo reme "3o0510T0€E

87 npaBuiio Mmexanuku'" / Beepoccuiickas
poBepouHasi paboTa
Pemtenue 3amay no teme "Pabdora cuiiel

88 TSOKECTU U CUJIBI TpeHus" /
Bcepoccuiickas nmpoBepouHas pabota
Ypoxk-npoekt "[IpoexkTupoBanue

89 MOJIMCIIACTOB C 3aJaHHBIMH
napamerpamu"
VYpoxk-koHpepenuus "[IpocTeie

90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranusmax”

o1 Koadduiment noneznoro neicTBust

MMPOCTBIX MCXaHU3MOB




92

JlaboparopHnas padota "Onpenenenue
KIIJI noaBM>XKHOTO M HETIOABMYKHOTO
0110KOB"

93

Mexanundeckas sHeprus. Kunernueckas
U NIOTEHIMAIbHAs YHEPTUs

94

3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

95

YPOK-IKCIIEPUMEHT
"OKCIIEpUMEHTAJIBHOE OTIPEEIICHHE
H3MEHEHUS KHHETHUECKOH U
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOMN
miockocty”

96

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "PaboTa 1 MOIITHOCTh. DHEpTHs"

97

KontponbHas padoTa o teme "Pabora u
MOIIHOCTb. JHeprus"

98

Pabora ¢ TekcTamu Mo TeMe
"MexaHudeckoe IBUKeHue"

99

PaGora ¢ Tekctamu no Teme "CtpoeHue
BelecTna"

100

Pabota ¢ tekcramu o teme "Cuibl B
npupone"

101

PaGora ¢ Texctamu 1o Teme "JlaBiieHue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

102

Paborta ¢ Tekcramu 1o Teme "DHeprusl.
[IpocThie MexaHU3MBbI"




OBIIEE KOJIMYECTBO YACOB ITO

[TPOI'PAMME 102 6 23
8 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoapnrre | Ipaxrireciie u3yyeHusi = o0pa3oBaTejbHbIe
padoThI padoTsbI pecypest
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mopenu TBepaOro, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BeIlecTBa
Ypok-koHpepennus "Kpucramumueckue u
4 amopdusie tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX alIMa3oB"
5 CMaumnBaHue M KaMWUISIPHOCTb. 1
[ToBepxHOCTHOE HATSKEHUE
TemioBoe pacmupeHue u cxaTue 1
Tennosoe nemwxkenue. Temneparypa
TemnepaTypHble HMIKaJIbI
9 BHyTpeHHss SHeprus U crnocoobl eé 1
U3MEHEHHUS
10 Buasl Tennonepenaun 1




11

Ypok-koHpepenmus "Vcnons3oBanue
TEIJIOBBIX CBOMCTB BCIICCTB U MAaTCPUAJIOB
B LIEJIAX dHEprocoepeskeHus "

12

KomnmuecTBo TeIIOTHI. Y IeIbHAs
TCIINIOEMKOCTD

13

VYpok-uccnenoBanue "[IpoBepka runoresbl
JIMHEWHOM 3aBUCUMOCTH JUINHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUYECKOU TPYOKE OT
TeMIlepaTyphl"

14

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH HeroTrona—Puxmana

15

JlabopaTtopHnas pabora "VMccnenoBanue
SBJICHUS TEINI00OMEHA MPU CMEIIUBAHUU
XOJIOJTHOM U Topstdeil BOAbI"

16

Pemtenue 3agay no reme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHnas pabdorta "OnpeneneHue
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOU
IIPH TEIIO0OMEHE C HArpeThIM
METAUIMYECKUM HUIUHAPOM"

18

IInaBnenue u OTBCPACBAHUC
KPpUCTATNIMYCCKUX BCIICCTB. YaenpHas
TCIIJIOTA IJIaBJICHUA

19

Pemenue 3amad no teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJUNIMYCCKUX Ten"

20

JIaGopatopHas pabota "Onpeznenenue
yIEJIbHOM TEIUIOTHI IJIaBJIeHUs Jibaa"




21

VYpok-uccnenosanue "CpaBHeHHE
MIPOIIECCOB TIABJICHUS KPUCTAIUTHYECKIX
TEJI U pa3MsATYeHUs IIPH HATPEBaHUU
amop¢HbIX Ten"

22

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenue

23

Kunenue. Y nennHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMITepaTyphbl KATICHHUS OT aTMOC(HEPHOTO
JIaBJICHHS

24

Pemenue 3agayd mo reme
"[lapoo6pa3zoBanue u kuneHue"

25

VYpok-uccnenosanue "OO0bsiCHEHNE
3aBUCHMOCTH TEMIIEPATyphl KUTICHUS OT
naBiaeHus"”

26

HacpliieHHbIH 1 HEeHACHIIIEHHBII Tap.
BrnaxHocTh BO31yxa

27

BnaxxHocTh Bo3niyxa u €€ u3MepeHue.
JlaGopaTtopHnas pabdorta "Onpenenenue
OTHOCHUTEJIbHOM BJIAKHOCTH BO3ayXxa"

0.5

28

Permrenue 3agau mo reme "BiaaxxHOCTh"

29

Pemenue 3a1ay u aHaiau3 cUTYyaIuii,
CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOHJIEHCAIIUHA

30

OHeprus ToIMBa. Y ieibHas TEIIoTa
CrOpaHus

31

HpI/IHI_II/Il'HJI pa6OTBI TEIUIOBBIX JBUTrATEICH




[TapoBas TypOuna. [[Burarens

32 BHYTPEHHETO CTOPaHUS

33 KIIJI TerioBoro ABUraTest

34 Pemenne 3agau mo reme "KIIJ] TeruroBoro
nBurareis"”

35 VYpok-koHpepennus "TennoBsle IBUraTean
Y 3allUTa OKpYXKaromen cpep”

36 TennoBeie MOTEPH B TETIOCETSIX
3aKOH COXpaHEHUs U MTPEBPAICHUS

37 SHEPIUU B MEXaHUYECCKHUX M TETJIOBBIX
rporeccax
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo

38 teme "TemnoBsie sBiIeHNUS. VI3MeHeHHE
arperaTHbIX COCTOSIHMI BelecTa'
KonTtponbras padota o teme "TeruioBbie

39 siBJICHUS. VI3MeHeHne arperaTHbix
COCTOSIHMHU BeriecTna"

40 Dnektpuzaius Tei. J[Ba poaa 3apsioB
Ypok-uccnenopanue "HMccnenopanue

41 croco0O0B pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anMoelicTBre 3apsKEHHBIX TEIl. 3aKOH
Kynona
DnexTpuueckoe nojue. Hampsok€HHOCTh

43 anexkTpudeckoro noJs. [IpuHnun
CYIMEPIO3UINH YICKTPUUECKUX TTOICH

44 Hocutenu snexTpuueckux 3apsioB.

OnemeHTapHbIN 3apsan. CTpoeHue aToma




45 3aKoH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa 1

46 [TpoBOTHUKH, TUIIEKTPUKH U 1
MTOJTYIIPOBOTHUKH

47 Ypok-koH(DepeHus "DIeKTpu3anus B 1
IIOBCEIHEBHOM KU3HU"

48 Pemenne 3ama4 mo teme "3akoH 1
COXpaHEHUs IEKTPUIECKOTO 3apsaa'

49 Onextpuueckuit Tok. lctouHuKH 1
AIEKTPUIECKOTO TOKA
VYpok-uccnenoanue "Hccnenoanue

50 JEUCTBUSA SJIEKTPUYECKOTO MOJISI Ha 1
MPOBOJTHUKHU U TUAJIEKTPUKN"

51 DIEeKTPUYECKUMA TOK B METAIIaX 1

52 DIEeKTPUUYECKUN TOK B JKHJIKOCTSX U Ta3ax 1

53 DneKTpruYecKas 1erb 1

54 Cuna Toka. AMmiepmerp 1

55 DNeKTpuYecKoe HamnpspkeHue. BoabTmeTp 1
JlaGopaTtopHnas pabora "COopka u

56 HCIIBITAHUE AJICKTPUYECCKOM IeTIH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTD CHJIbI TOKA OT HAPSDKCHHUS. 1
3akoH OMa i y4acTka 1uenu
JlaboparopHas paboTta "HccrnenoBanue

58 3aBUCHUMOCTH CHJIBI TOKa, TPOTEKAIOIIETO 1
4yepes pe3ucTop, OT HAMPSHKEHUS Ha
PE3NUCTOPE U CONTPOTUBIIEHUS pe3nucTopa”

59 DNEKTPUUECKOE COMTPOTUBIICHHE. 1

VY nenbHo€e CONpOTUBIIEHUE




60

JlaboparopHuas padota "OnpenerneHnue
YI€IBHOTO COIIPOTUBIICHUS TPOBOJHUKA"

61

Pemenue 3agau o teme "DeKTpUUECKOE
COITPOTHUBIICHHE. Y ICIIBHOE
conpoTuBiieHue"

62

Pemenue 3agau o reme "3akon Oma"

63

IlocnegoBarenpHOE U napajjiCJIbHOC
COCAMHCHUA IMMPOBOAHHUKOB

64

Jlaboparopnas pabota "IIpoBepka npasuiia
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCJIEJOBATEILHOM COEIMHEHUH JIBYX
pe3uctopon"

65

Pemrenue 3agad mo reme
"I[locnenoBaTenbHOE U TApaLIeIbHOE
COEIMHEHUS TPOBOJHUKOB"

66

JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia
JUI CUJIBI TOKA MU MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenne 3a1a4 Ha IPUMCHCHNEC 3aKOHA
Owma IJI pa3JIMIHOIro COCANMHCHU S
IIPOBOIHHUKOB

68

O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHMKA TOKa. 3akoH OMa i MOTHOU
Lenu

69

Pemenne 3agau o teme "OJIC,
BHYTPEHHEE CONPOTUBIICHNE UCTOYHHUKA
ToKa. 3akoH OMa 1714 IOJIHOH 1enu”




70

JlaboparopHuas pabota "Onpenenenue
OJ1C 1 BHYTpEHHET0 COMPOTHUBIICHUS
HMCTOYHHKA TOKA"

71

[IpaBuna Kupxroda

72

Jlaboparopuas padota "IIpoBepka mpaBu
Kupxroga"

73

VYpok-uccnenoBanue "M3yueHue BoIbT-
AMIICPHBIX XapaKTCPUCTUK HEJIMHEWHBIX
3JIeMEHTOB"

74

PaGora snexkrpuyeckoro Toka. MOmHOCTh
AIIEKTPUYECKOTO TOKa

75

JlabopaTtopHnas padota "Onpenenenue
PpaboThl ¥ MOIIIHOCTH AJIEKTPUUYECKOTO
TOKa"

76

3akon Jlxoyns-Jlenna. [lorpedutenu
anekTpudeckoro Toka. Koporkoe
3aMbIKaHUE

77

Ypoxk-koHpepennus "OO0bsicHEHUE U
MPHUHIUT ICHCTBUS JOMAITHUX
AJIEKTPOHATpeBaTEIbHBIX TPUOOPOB"

78

[ToaroroBka K KOHTPOJIBLHON paboTe 1O
TeMe "DIeKTpUuYEeCcKue 3apsibl.
3apsKEHHBIE TeJla U UX B3aUMOJCHCTBHSL.
ITocTOSAHHBIN 2NEKTPUYECKUI TOK"

79

KonTponeHas paboTa o teme
"DnexTpudeckue 3apsaabl. 3apsKEHHbIE
Tena U UX B3auMoaeucTBus. I10CTOsHHBIN
NIEKTPUYECKHM TOK"




80

IlocTosHHBIE MAarHUTEL. MarHuTHOE HOJIE
3eMJId U €r0 3HAUYEHHE [UTA KU3HU Ha
3emite

81

VYpok-uccnenosanue "N3yuenue
MarHUTHOTO TIOJIS TOCTOSIHHBIX MarHUTOB
npu uX 00bETMHEHUN U pa3eTICHHN.
Busyanu3zarus mosist moCTOsIHHBIX
MarHuToB"

82

OmneiT Opcrena. MarautHoe nose
IEKTPUUECKOTO TOKA

83

OnbiT AMnepa. MarHuTHOE NOJI€ KaTyIIKH
¢ TokoM. [IpuMeHeHne 31eKTpOMarHuToB B
TEXHUKE

84

Cuna Amrniepa u onpenesneHue eé
HaIpaBJICHUS

85

Pemenue 3agau no reme "Cuna Amnepa u
ornpeziesieHue €€ HanpaBaeHU"

86

DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U HA
TPaHCIIOPTE

87

Bcepoccuiickas npoepouHas pabota

88

Bceepoccuiickas npoBepouHas paboTa

89

JlaGopatopHas pabota "M3yuenue
JeWCTBUS MArHUTHOTO MOJISt HA TPOBOIHUK
C TOKOM"

90

VYpoxk-koHpepenuus "[Ipakruyeckoe
MIPUMEHEHHE IEKTpOoABUraTesnen"




91

JlaGoparopHas pabota "KoHctpynpoBanue
Y U3y4eHue paboThI dNeKTpoaBUTarens"

92

Jlaboparopuas padota "M3mepenue KI1/]
AJIEKTPOABUTaTEIbHON YCTaHOBKH"

93

Omnbrter @apages. 3aKoH
AIIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

94

VYpoxk-uccnenosanue "Nccnenopanue
W3MCHCHHI 3HAYCHUS W HAITIPABJICHUS
WHAYKIIMOHHOTO TOKa"

95

Pemenue 3amaq nmo reMme ""3akoH
ANEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

96

OnekrporeHeparop. CrocoObl MoaydeHus
ANIEKTPOIHEPTUU

97

Ypok-koH(pepeHus "DIEeKTPOCTAHITUN Ha
BO300OHOBIISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6memsl 3xooruu. TorauBHbBIE
AJIEMEHTBI U JIEKTpOMOoOuIn"

98

KonTponbHas pabota "DnekTpoMarHUTHbIE
siBieHUs"

99

Pabota ¢ tekcramu 1o teme "TertoBsle
sABJIEHUS"

100

Paborta ¢ Tekcramu o Teme
"DnexTpudeckue 3apsaabl. 3apsKEHHbIE
TENa U UX B3auMoJeicTeue"

101

Pa0ota ¢ tekcramu 1o teme "TlocTossHHBIN
IEKTPUYECKHM TOK"




102 Pabora ¢ Tekctamu 1o TeMe "MarHuTHbIE 1
SIBJICHUS ¥ 3JIEKTPOMArHuTHast MHIAYKIHS"
OBIIEE KOJIMYECTBO YACOB I10 102 5 995
ITPOTPAMME '
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bceero KonTpoaeubic | Ipakradeckue J::;yqeﬂnﬂ :)Iﬁl()l)aiosaTenbﬂme
padoThI padoThI pecypes:
Mexannueckoe OBUKEHHUE.
1 MarepuanpHas Touka. CriocoObl 1
OIMMCAHUSI MEXaHUYECKOTO NBIHKCHUS
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1
MEXaHUYECKOTO JBHIKCHUS
3 BektopHbie BETMYMHBI, ONIEPALINHU C 1
BEKTOpPaMH, MPOEKIIMUA BEKTOPOB
4 Pannyc-Bexktop maTepualbHON TOYKH, 1
MepeMeIIeHrEe Ha TNIOCKOCTH
5 PaBHOMEpHOE NpAMOJIMHEITHOE 1
JIBIDKCHHE
5 Pemenne 3agau no reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBH>KEHHE"
HepaBHOMepHOE NpAMOIUHENHOE
7 nBukeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTb TeJIa TPU HEPABHOMEPHOM
JIBYKECHUU




JlaboparopHnas padota "Onpenenenue
CpEIHEN CKOPOCTH CKOJIbXKEHUS Opycka
WJIN IBWIKCHUS IIApHKa I10 HaKJIOHHOM
mockoctu"

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JIBH)KEHUE. Y CKOpEHUE

10

CKopoCTh paBHOYCKOPEHHOTO
NpsIMOJIMHENHOTO IBMKeHUs. ['paduk
CKOpOCTH

11

Pemenue 3agau no reme "CKoOpoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBYKeHns"

12

[epemenienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBUKCHUN

13

JlaGopaTtopHnas padorta "OnpeneneHue
YCKOPEHHMS TeJIa MPU PAaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU I1ocKocTH"

14

Pemenue 3anau no reme "llepemenenue
IIPU PABHOYCKOPEHHOM IPSIMOJMHEHHOM
IBIKeHUN"

15

Jlabopartopnas padota "MccnenoBanue
3aBUCHMOCTH ITyTH OT BPEMEHH ITPU
PaBHOYCKOPEHHOM JIBH)KEHUH 0e3
Ha4alpHOM ckopocTn"

16

I'paduueckast UHTEpIIpETALUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U NIEPEMELLEHUS IS
MIPSIMOJIMHENHOTO IBUKEHMS




Pemenue 3ama4 o teme "I'paduueckas
HHTEpPIIpETALUs YCKOPEHHUS, CKOPOCTH,

17
MPOUJICHHOTO MTyTH U TICPEMEIICHHUSI JISI
MPSMOJIMHEHHOTO ABUKEHUS"

18 YckopeHue cBOOOIHOTO TIAACHHUS.
Oumnertel ["anunes

19 Pemenue 3agau mo reme "Yckopenue
cBoOoIHOTO majgeHus"

20 JIBrKeHMe Tena, OpOIIEHHOTO TI0] YTIIOM
K TOPU30HTY
Pemenne 3agau o teme " JIBmkenne

21 Tesa, OPOIIEHHOTO MO/ YTJIOM K
TOPU30HTY"
JlabopaTtopHnas pabora "VMccnenoBanue

22 JBIDKECHUSI TeJla, OpPOIIIEHHOTO IO/ YTIJIOM
K TOpU30HTY"
Pemenne 3agay mo teme " J{BrmkeHue o

23 JNEHCTBUEM YCKOPEHHUs CBOOOHOTO
nageausa"

24 JIBUKEHHE MO0 OKPYKHOCTH

o5 JluneiHast 1 yrioBasi CKOPOCTh, IEPUO]T
M 4acToTa

26 CKOpOCTb U YCKOPEHHE MPU IBHKEHUU
M0 OKPY>KHOCTH
Permtenne 3amau mo treme "JIBmkeHue o

27

OKpyXHOCTH"




Ypok-koHpepennus "Pacnio3naBanue u

28 NpUOIMKEHHOE OTIMCAHUE Pa3INYHBIX
BHI0B MEXaHUYECKOTO IBIOKEHUS"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 Teme "MeXaHH4eCKoe JIBIKESHUE
crocoObl ero onucaxHus"

KonTponsnas pabora o teme

30 "MexaHH4eCKO€e JBMKEHUE U CIIOCOOBI
€ro onvcaHus"

31 [IepBsiii 3ak0H HproToHa. BekTop cuibl

39 Bropoit 3akon HeroToHa.
PaBHOfelicTBYIOIIAS CHITa

33 Tpetnii 3akoH Hetotona. Cynepno3uius
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenne 3agay o teme "Cuna
ynpyroctu"

JlabopaTtopHnas pabora "VccnenoBanue

36 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENICHU
nepopMaiuu Npy>KuHbI"

37 Cuna tpenus. Koadduuuent tpenus

38 JlabopatopHas pabota "Onpeznenenue
Kkod(duIMeHTa TpEeHUs CKOJIbKeHus"
JlaboparopHas paboTta "HccrnenoBanue

39 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS

OT CHJIBI HOPMAJILHOTO JaBJICHUS"




JIB>KEeHME TEJ IO OKPYKHOCTH 101

40 JIEMCTBUEM HECKOJBKUX CUJI

41 3akoH bepHymu u nogbéMHas cuiia
KpbLIa
VYpox-koudepenuus "CoBpeMEeHHBIC
JIeTaTeNbHBIC aIapartkl, Cy/1a Ha

42 MTOIBOTHBIX KPBUTBSIX, aHTHKPBLUIO HA
CKOPOCTHBIX aBTOMOOMIIsIX. [IBMKeHME
1oe3/1a Ha MarHUTHOW Mo ayike"

43 Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS

44 JIBMKEHHE TeJT BOKPYT TPAaBUTAIHIOHHOTO
uentpa. [lepBas kocMuueckas CKOPOCTh

45 HeBecomocTth 1 neperpys3ku

46 PaBHOBECHE MaTepHaIbHOM TOUKH.
AGCOMIOTHO TBEPOE TEIIO

47 MowmeHT cuibl. [IpaBuao MOMEHTOB

48 VYpok-uccnenoBanue "OnpeneneHue
LEHTPA TSKECTH Pa3IUUHBIX Ten"
Nwmnynsc Tena. Mi3MeHnenne ummnynbca.

49 NmMnynec cuiibl. YIIpyroe u Heynpyroe
B3aUMO/ICHCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHHUS
HUMITyJIbCa

51 PeakTuBHOE nBMKEHUE
Pemrenune 3agau no teme "3akoH

52 COXpaHEHHUs UMITyJbca. PeakTuBHOE

IBIOKeHHuE"




53

Mexanunueckasi paboTa U MOIITHOCTb

54

PaboTa cuibl TSDKECTH, CUIIBI YIIPYTOCTH
U CHJIBI TPEHUS

55

JlaboparopHnas padota "Onpenerenne
pabOoTHI CHUJIIBI TPEHHUSI TPH PABHOMEPHOM
JBVKEHUH TeJa 10 TOPU30HTAITBHON
noBepxHOCTH"

56

CBs13b SHEpruu 1 paboThl

57

JlabopaTtopHnas padota "Onpenenenue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a ¢ HCIIOJIh30BaHUEM HETIOABHKHOTO
Y TIOJBUKHOTO OJIOKOB"

58

[TorenumanpHas S3HEPTUs

59

Kunernueckas sueprus. Teopema o
KUHETUYECKON dHEPrUun

60

3aK0H U3MEHECHUS U COXpaHCHUA
MEXaHH4YeCKOM SHEPIrun

61

Pemrenue 3aga4q mo teMe "3aKOHBI
M3MEHEHHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroroBka K KOHTPOJBHOUM paboTe MO
teMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponsHas pabota o Teme
"B3anMoencTBue Tel. 3aKOHEI
coxpaHeHus"




64

KonebarenbHoe nsuxenue. OCHOBHBIE
XapaKTePUCTUKH KOJICOaHHMIA: IEPUO/I,
qacToTa, aMHJII/ITYZ[a

65

MareMaTnuecKkuii U NpyKUHHBIN
MasTHukH. JlaboparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
KoJie0aHHi Tpy3a Ha HUTH OT JUTHHBI
HUATH"

0.5

66

JlabopaTtopHnas pabota "HccnenoBanue
3aBHCHMOCTH TEPHOa KOJIeOaHUH
MPY’KUHHOT'O MAsITHUKA OT Maccel rpysa”

67

lMapmoHnueckue kosie0aHus

68

JlaGoparopHas pabora "U3mepenue
paTop p p
YCKOpEHHSI CBOOOTHOTO TMajieHus"

69

3aryxatoniue KojeOanus. BeIHyXIeHHBIC
kosebanus. Pezonanc

70

[IpeBpaienue s3uepruu npu
KoJiebaTeIbHOM JBMKCHUU

71

Ypoxk-uccnenoanue "[IpoBepka
HE3aBHCHUMOCTH MepHoJia KoJIeOaHmit
rpy3a, MOJBEIICHHOT0 K JIEHTEe, OT MacChl

rpygaﬂ

72

MexaHu4ecKue BOJIHBI: MMpOAOJIbHBIC U
MOTICPCYHBIC

73

CBoiicTBa MEXaHMYSCKUX BOJIH. I[J'II/IHa
BOJIHBI U CKOPOCTH eé pacnpoCTpaHCHUsA




74

Ypok-uccnenosanue "Habmonenne
uHTephepeHIn U AM(PaKIUK BOJTH Ha
TTOBEPXHOCTH BOJIBI"

75

VYpoxk-konpepenuus "MexaHHUECKHE
BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"

76

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

77

Pemenne 3amgaud mo teme "3ByK"

78

Ypok-uccienoBanue
"OKCIIEpUMEHTAIBHOE OTIPEECIICHHE
T'paHUIl YaCTOThI CJIBIIINMBIX 3BYKOBBIX
Kosebanuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HaHC.

80

Ypok-uccnenosanue "Habmroaenne u
00BSICHCHHE aKyCTHUECKOTO pe30oHaHca"

81

Nudpaszsyk u ynerpazByk. Kondepennus
"Hcnonbs30BaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUAX"

82

SHCKTpOMaFHI/ITHOC II0JIE U
QJICKTPOMArdHUTHBLIC BOJIHbI

83

CsoiicTBa SJICKTPOMArHUTHBIX BOJIH

84

Ypok-koupepennus "[kana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHKe AIEKTPOMArHUTHBIX
BOJIH JJISL COTOBO# cBsA3U. Pagnonokarus.
Kocmuueckas cBsa3p "




85

Pemenue 3agau Ha onpeneneHue
YaCTOThI U AJIMHBI 3JICKTpOMaAr HUTHOM
BOJIHbI

86

DneKTpOMarHuTHast IPUpPOJa CBETA.
CkopocTh cBeTa

87

BosHOBBIE CBOMICTBA CBETA:
uHTepepeHus U Tudpaxuus

88

JlydeBast MozieIb CBETA U
TCOMETPHUUICCKas OIITHKA. Hctounuku
cBeTa

89

[IpsimonuHENHHOE pacpoCTpaHEHHE
ceta. 3atmenust ConHua u JIyHsl

90

3akoH oTpaxeHus cBeta. [lnockoe
3epKajo

91

[TocTpoenne n3obpaxeHuH,
C(OPMHUPOBAHHBIX 3€PKAJIOM

92

[Ipenomiienue cBera. 3akoH
npenomiieHus ceeta. [lonHoe oTpaxkenue
CBeTa.

93

JlaGopaTtopHas pabora "VccnenoBanue
3aBUCHUMOCTH YTJIa IPETOMIICHUS OT yIJia
MaJIeHHsl CBETOBOTO JIyya Ha TPaHUIle
«BO3yX-CTEKIO»"

94

VYpok-uccnenopanue "AHanus u
00BsICHEHHE ONTHYECKOTO MUpaxa"

95

VYpoxk-koHpepenuus "McnoaszoBanue
IIOJIHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"




96

JIuH3a, X011 Ty4yel B JIUH3E

97

®opmysia TOHKOH JIMH3BI

98

JlaboparopHuas padota "Onpenerenne
(hOKYCHOTO PAcCTOSIHUS 1 OIITUYECKOM
CWJIBI cOOMparomei JIMH3b1"

99

[Tony4yenue n300pakeHH ¢ TOMOTIBIO
coOMparoIei 1 pacCeMBAIOIIEH JTNH3

100

Ypok-konpepenuus "Ilpunnmn
JEWCTBUS ONITHYECKUX TPUOOPOB
(MuKpockor, Teneckor, Goroamnmapar)"

101

I'na3 xak onrtnueckast cucTema.
ban3opykocTh U 1abHO30PKOCTh

102

Pa3znoxenue Genoro ceera B CEKTP.
OnrsiTel HerotoHa. Crnoxxenue
CIEKTpaJbHBIX IIBETOB. /[ucrepcus cBera

103

Ypoxk-npaktukym "HabOmonenne u
0OBSICHEHHE OIBITOB TI0 Pa3JI0KCHUIO
Oenoro cBera B criekTp. [lomyuenue
0eIIoro 1BETA MPHU CJI0KESHUH IIBETOB"

104

OmnsiTel Pezepdopaa u mmanerapHast
MOJellb aTOMa

105

[Tocrynatel bopa. Mozaens aroma bopa.
Hcnyckanue u orioneHue cBera
aTOMOM.

106

KBantsl. JInHelyaTbie CIEKTPEI

107

VYpoxk-npaktuky™m "Habmogenue
CIUIOIIHBIX U JIMHEWYATBIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"




PagnoaktuBHOCTB. Anb(a-, OeTa- u

108
raMmMa-u3J1y4deHHst

109 Crpoenue aToMHOro siapa. Hyknonnas
MO/IeJTb aTOMHOTO s/Ipa

110 PannoaktusHele npeBpanienus. M30Tonsl

111 [Iepnon nomypacnana
Ypok-konpepenuus "JlelictBue

112 PaIMOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3MBbI. 3allUTa OT PAIUOAKTUBHOTO
n3ny4eHus"

113 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS
3apsI0BOTO U MacCOBOTO YHCEI

114 DHeprus cBsI3U aTOMHBIX sifep. CBs3b
Macchl U SHEPrUH

115 Pemenue 3agau no teme "SnepHeie
peakuuu. JHeprus cBsizu'

116 Peakuuu cunTe3a u AeIeHUS siIep.
Uctounuku sueprun CosiHIA U 3BE3]T
Ypok-koupepenmus "Anepnas

117 SHEPreTHKa. JKOJIOTHYECKHEe MTPOOIIeMBI
SIACPHOM SHEPTeTUKU"

[ToaroToBka K KOHTPOJIBHOM paboTe MO

118 teme "Konebanus u BonHbl. CBETOBBIE U
KBaHTOBBIE SIBJIEHUSA"

KonTtponsHas pabota o Teme
119 "Konebanus u BosHbL. CBETOBBIE U

KBAHTOBBIE sIBIeHUSA"




Pemrenne pacyeTHbIX 110 TEME

120 " "
Mexanndueckoe ABH)KEHUE

121 Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
3a1a4 o reMe "B3aumonericteue tea'"
Pemienne pacyeTHBIX U Ka4€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBbI COXpPaHCHHS
SHEpPruu ¥ UMIysanca'

123 JlabopaTopHbie pabOTHI 10 TEME
"MexaHndeckoe IBUKeHUe"

124 JlaGopaTopHbie pabOTHI IO TEME
"B3zanmMoaencTBue Tea"

125 JlaGopaTopHbie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3aga4 no teme "TemnoBsie npouecch”

127 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a7a4 1o teme "BiaxxHocts"
Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX

128 3aga4 no treme "KIIJI TemnoBsix
nsurareaein"
Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI ITOCTOSHHOTO
TOKa"
Pemenme pacueTHBIX U Ka4ECTBEHHBIX

130 3agay4 mmo teme "KIIJ]
IEKTPOYCTAaHOBOK"

131 JIaGopatopHble paboThI 10 TeMe "3aKOHbI

HOCTOSIHHOTO TOKA"




JlabopatopHbie pabOTHI IO TEME

132 " n 1

CBeTOBBIE ABJIEHUS

133 Pabora ¢ Texctamu 1o TeMe "3aKOHBI 1
COXPAaHEHHUS B MEXaHUKe"

134 Pabora C"TGKCTaMI/I o teMme "Komnebanus 1
U BOJIHBI

135 PabGora C"TGKCTaMI/I 1o TeMe "CBEeTOBBIE 1
SIBIICHUS

136 Pabota ¢ Tekcramu o teMme "KBanToBas 1
u siaepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I1O
1 136 24.5

[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 0011ero 06pa3oBaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasnuuaTh SIBJICHUS 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrmo3HaBaTh IMPOSBIEHUE HW3YYEHHBIX (U3MYECKUX SBIECHUH B
OKpYKaIOIlleM MUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE, IpU
9TOM TNEPEeBOJUTH MPAKTHUUECKYI0 3ajadyy B Yy4YeOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3UUECKUX SIBICHUN

1.4

OTIMCBHIBATh M3yYCHHBIC CBOMCTBA TENT U (PU3UUECKUE SIBJICHUS, UCTIOIB3YS
¢u3znueckue BENMYUHBI, TPU ONUCAHUM TPABUIBHO TPAKTOBATH
(bu3MUeCcCKuit CMBICI UCTIOIb3YyEMbIX BEJINYUH, UX 0003HAUEHUS U €TUHULIBI
(¢bu3nuecKkux BEIMYMH, HAXOTUTh (OPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
(u3NUYeCKyl0 BEIMYUHY C JAPYrUMH BEJIUYUHAMH, CTPOUTH TI'papUKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepu3oBaThb CBOMCTBA TECII, (bHSH‘leCKI/Ie ABJICHUSA MW IIPOLECCHI,
HCIIOJIB3Yyd  HU3Y4YCHHBIC 3aKOHBI, IIpM 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M 3aIiMChIBaTh €0 MAaTEMATHYCCKOEC BhIPAXKCHUEC

1.6

0OBICHATH (DU3UYCCKUE SIBJICHHSI, POIIECCHI M CBOKWCTBA TEJI, B TOM YHCJIC
U B KOHTEKCTE CHUTyallUd TNPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBCHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ ornopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, (PU3HYECKUX 3aKOHA HIJIH 3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3a7aud B | — 2 NEHCTBUS, UCHOJb3ys 3aKOHBI U
(dopMmyinbl, cBsA3bIBaIOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCJIOBHS 3aJ1auy 3allUChIBAaTh KPATKOE YCIOBHE, MOJCTABIATh (GU3NUECKUE
BEJIMYMHBI B (OPMYIIBI U MPOBOAUTH PAcy€Thl, HAXOJIUTh CHPAaBOYHBIE
JlaHHbIEe, HEOOXOAUMBIE /TSl PEeLIeHNs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD
HOJy4eHHOU (pr3nUecKOl BEINUMHBI

1.8

pacnio3HaBaThb HpOGJ’ICMBI, KOTOPBIC MOXHO PpCIIUTh IIPpU TMMOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTOJOB, B OIIMCAHUHN UCCIICAOBAHUA BBIACIIATH IIPOBEPACMOC
IpCAIOJIOKCHUC (FI/IHOTC3y), pa3invyaTb )51 HUHTCPIIPETUPOBATDH
HOJ’Iy‘IGHHLIfI pe3yJIbTaT, HAXOUTH OIINOKH B XO0J¢€ OoI1bITa, A€JIaTh BBIBO IbI
10 €ro pe3yibTaTaM




1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
(buznueckux CBOWCTB TeN: (dhopmynupoBaTh MIPOBEPSIEMbIEC
MIPE OO KEHHSI, cobuparb  YCTaHOBKY U3  TIPEIJIOKEHHOTO
000pyIOBaHUs, 3aMMCBIBATH X0/ OTBITa U (POPMYTUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHUS] C HCIOJb30BaHUEM aHAJIOTOBBIX H
UQPPOBBIX TMPUOOPOB, 3aMMCHIBATH MOKAa3aHHA MPHOOPOB C Y4ETOM
3aJJaHHOU a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

TIPOBOJIUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHOW (PH3HUECKON BEIIUYHHBI OT
JPYrOMl C HCIOJIB30BAHMEM IPSAMBIX HM3MEPEHUM, Y4YacTBOBATH B
IJIAHUPOBAaHUM y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY H
BBITIOJIHATh U3MEPEHHUs], Clelysd NpPEIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DPU3MYECKHUX BEIUYMH B BUJE
MPEIIOKEHHBIX TAaOMuI U rpaduKoB, JeNaTh BBIBOABI M0 pe3yjibTaTaMm
HCCIIEI0OBAHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIWYHUH, CIEays
MPEII0OKEHHOW WHCTPYKUUU: TPU BBIMOJIHEHUH H3MEpPEHH coOuparhb
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYHMCIIATH 3HAYEHUE MCKOMOM
BEJINYMHBI

1.13

co0Ir01aTh TIpaBUjIa TEXHUKH O€30MTaCHOCTH MPH paboOTe ¢ JIa00PATOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHIMIBI ACWCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHCAHUSA, UCTOJIb3Yys 3HAHUS O
CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOUMbIe (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPbl  (HAXOAUTh HMH(POPMAIMIO O  IPHMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3NYECKUX 3HAHUW B TOBCEIHEBHOU
YKU3HU IS oOecrieueHns: 0€301MacHOCTH IpU OOpaIieHuu ¢ IpuoopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHUsS 3II0POBbS U COOIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

1.16

OCYLIECTBIIATh OTOOP MCTOYHUKOB HH(popMmanuu B cetd HHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH W MYyTEM CPaBHEHUS pPa3JIMYHBIX HCTOYHHUKOB BBIACIATH
UHpOpMaLIMIO, KOTOpas SBISETCS NPOTUBOPEUYUBOMMIN MOXKET OBITh
HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH BBIMOJTHEHUU YUEOHBIX 3aJaHUIl HAYYHOIOMYJISIPHYIO
auTepaTypy (usMueckoro coiepiKaHus, CIPaBOYHBIE MaTepHAIbL,
pecypcbl cetu HTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHPOPMAIIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOUHUKOB MH(opMauu (prU3nIecKoro coaepkanusi, B TOM
yucie MyONIUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yiabTaTrax MPOEKTOB




WM Y4eOHBIX HCCIEJOBAaHUMA, TPH 3TOM TIPAaMOTHO HCIIOJIb30BATh
W3yYEHHBI TOHATUHHBIA ammapaT Kypca (U3UKHA, CONPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALUEN

1.19

IIpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUM pacrpeneisTh
0053aHHOCTU B TpyNIE B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJadyaMu,
CIEINUTHh 3a BBIIOJHEHUEM IUIAHA JACWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ] B  JCITEIBHOCTb  TIPYIIbI,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX

8 KUIACC

Kox
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SIBJICHUS 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HIECKOE SBICHUE

1.3

pacrio3HaBaTh TIPOSIBJICHHME WM3YYCHHBIX (U3WYECKHX SIBJICHUHA B
OKpYIKaroIlleM MHpE, B TOM YHcie (U3NYECKUE SIBICHUS B MIPHUPOJE, TIPH
9TOM TMEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECCKUX SIBJICHUI

1.4

OTHCHIBATh M3YYEHHBIE CBOMCTBA TN U (DU3HUECKUE SBIICHUS, UCIOIB3YS
(¢u3nueckue BENMYUHBI, TPU ONUCAHUM NPABUIBHO TPAKTOBATH
(bu3nuecKuil CMBICT HCIOJIB3YEMBIX BEIWYHH, 0003HAUECHUS U €IUHUIIBI
(u3nuecKux BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bu3MUeCKyl0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/Ie SBJICHUA W IIPOLCCCHI,
HUCIIOJIB3YSl HU3YYCHHBIC 3aKOHBI, IIpHU 3TOM HOaBaTb  CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBATh €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

O0O0BACHATH (1)I/ISI/I‘ICCKI/IC IIpOLECChI U CBOMCTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CHTyElI.[PII’I MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPaA: BBIABIIATH
NPpUYINHHO-CICACTBCHHLIC CBA3U, CTPOUTH o0bsicHeHHe u3 1 — 2
JOTHYCCKHUX IIaroB ¢ NOMOIIBIO 1-2 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX
ﬂBJ'IeHPIfI, (I)I/I3I/I‘-ICCKI/IX 3aKOHAa UJIM 3dKOHOMEPHOCTH

1.7

peuiarb paC‘{éTHLIe 3agadyud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3Yyd 3aKOHBI U
(bOpMYJ'ILI, CBA3BIBAIOIIHEC (1)I/ISI/I‘{CCKI/IC BCJIIMYMHBI. HAa OCHOBC aHalin3a
YCIOBUA 3aJa4u 3allUChbIBATh KPATKOC YCIIOBHUC, BLIABIIATHL HCAOCTATOK
JaHHBIX JUIA PpCHICHHUA 3a/1a4du, BBI6I/IpaTB 3aKOHbBI H (I)OpMy.TIBI,
HCO6XO,Z[I/IMLIC oI eé peumicHud, MPOBOAUTH paC‘-IéTLI n CpaBHUBATb
MOJIYYCHHOC 3HAYCHHUC (I)HSH‘ICCKOﬁ BCIIMYHHBI C U3BCCTHBIMU JJaHHBIMU




1.8

pacro3HaBaTh NpPOOJIEMBI, KOTOpPBIE MOXHO pPEUIUTh TNPH TOMOIIH
(U3NYECKUX METOJIOB, MCHOJB3Yys OMHMCAHUE HCCIETOBAHUS, BBIICIATH
IIPOBEPSIEMOE  IPEAIOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSJIKA
IIPOBEJICHUS UCCIIEJOBAHMUSL, JIENIATh BBIBOIbI

1.9

IPOBOAMUTH ONBITHI 10 HAOMIOACHHUIO (PU3UYECKUX SBICHUM WU
¢buzngeckux CBONCTB Te: dbopMynupoBaTh IIPOBEPSIEMBIE
IIPEATIOJIOKECHHUS, cobupartp YCTaHOBKY u3 IIPEIII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIINIOJIHATE  IMPSAMBIC H3MCPEHHA C  HUCIIOJB30BAHHEM  aHAJIOTOBBIX
puOOPOB M JAaTYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3NYECKOM BETUUNHBI OT
JPYrol ¢ HCHOJB30BAaHUEM MPAMBIX W3MEPEHHUW: IIIaHUPOBATH
HCCleI0OBaHUE, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHMS, CIEAys
MpeIIoKEHHOMY  IUJIaHy, (UKCHUpOBaTh  pe3yiabTaThl  MOJYyYEHHOM
3aBUCHUMOCTH B BUJI€ TaOIUI] U rpaUKOB, JeaTh BHIBOBI [0 Pe3yIbTaTaM
HCCIIEI0OBAHUS

1.12

MPOBOJIUTHh KOCBEHHBIE M3MEPEHUsST (PM3MUECKUX BEIWYWH: TJIAHUPOBATH
u3MepeHusi, coOuparb OKCIHEPUMEHTAJIbHYIO  YCTaHOBKY, CIeAys
MPeII0KEHHOM UHCTPYKIMH, U BHIYUCIIATH 3HAYCHUE BETUYMHBI

1.13

co0Ir01aTh TIpaBUjia TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBl JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMMCAHUS, UCHOJb3Ys 3HAHUA O
CcBOMCTBaxX (U3MYECKUX ABJIEHUH U HeoOxoauMmele (uznueckue
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IIPOCTBIE TEXHUYCCKUC YCTPOﬁCTBa U HU3SMCPUTCIIbHBIC
HpI/I60pLI o cxeMaM " CXCMATHYHBIM PUCYHKAM, COCTAaBJISAATb CXCMbI
QJICKTPHUYCCKHUX Hener ¢ MocledoBaTeIbHBIM U mapauiCJibHbIM
COCAMHCHUCM 3JICMCHTOB, pasjinviasa YCJIOBHBIC 0003HaYEHHs DIIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  HpUMEpHl  (HAXOAWTh HWHPOPMAIMIO O  [pUMeEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUNH B TOBCEIHEBHOU
KHU3HU U151 oOecrieueHust 6e30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3JI0POBbS U COONIOJICHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpYKarollel cpere

1.17

OCYIICCTBJIATL TIOUCK HH(bOpMaLIPII/I (l)I/ISI/I‘leCKOl"O COACPIKaHUA B CCTHU
I/IHTepHCT, Ha OCHOBE HMCIOIIUXCS 3HAHUH H HYTCM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX  HMCTOYHHMKOB  BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpasa
ABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOf/'I

1.18

HCIIOJIb30BATh ITPU BBIMTOJIHCHUN y‘-IC6HBIX 3aJJaHui HAay4YHO-TIOMMYJIAPHYIO
JIATCPATYpPy (1)I/I3I/I‘-ICCKOI“0 COACpIKaHUsA, CHpPAaBOYHBIC MATCPUAILI,




pecypcenl cetn UHTEpHET; BIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHHS,
0000mas wHPOpPMAIMIO W3 HECKOJBKHUX WCTOYHHKOB (DH3UIECKOro
COJIEp’)KaHHsA, B TOM YHCIE MYyOJUYHO TMPEACTABIATh PE3YIbTAaThl
IPOEKTHOM WJIM UCCIIEJOBATENbCKON AEATEIbHOCTH, IIPU ITOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIM MMOHATHMHBIA amnmapaT Kypca (QU3UKH,
COINPOBOK/ATh BHICTYIUICHHUE MTpe3eHTaIeN

1.20

IIpU BBIMOJHEHUH YYE€OHBIX IPOEKTOB U HCCIEIOBAaHUM (PUINUECKUX
MIPOLIECCOB  PACIpENesTh OOS3aHHOCTH B TpYIIE B COOTBETCTBHM C
ITOCTaBJICHHBIMU 3a/1a4aMU, CJICIUTH 3a BBIITOJIHEHUEM ILJIaHA IEHCTBUHN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OICHUBaTb COOCTBEHHBIM BKIJIaJ B
NEeSATEIBbHOCTh TPYIIIBL, BBICTPauBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(MIUKThI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinyaTh SABJICHUA IO OIMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (bHSH‘lCCKOG SABJICHUC

1.3

pacmo3HaBaTh IMpPOSBICEHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpYKaIoIlleM MUpE, B TOM 4ucie (U3NYECKUe SIBICHUS B MIPUPOJE, IpU
9TOM TEPEeBOJIUTH MPAKTHUECKYIO 3a7adyy B Yy4eOHYIO, BBIJIENIATDH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NYECKUX SBIICHUI

1.4

OIMCBIBATH U3YUYCHHBIC CBOMCTBA T U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Ys
(1)I/ISI/I‘IGCKI/I6 BCIIMYMHBI, IIpU OIIMCAHHWKU  IIPABHJIBHO TPAKTOBATbH
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HUCIOJIB3YEMbIX BCJIIMYHH, 0003HaYEHUS U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaXOJIUTb q)OpMy'J'H:I, CBA3BIBAIONINEC NAHHYIO
(1)I/ISI/I‘IGCKYIO BCJIMYHUHY C JpYruMu BCJIMYUHAMH, CTPOUTH rpa(l)I/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOMCTBaA TCII, (I)PI?»PI‘ICCKI/IG SABJICHUS U TIPOLECCHI,
HCIIOJIB3yd  HU3YYCHHBIC 3aKOHBbI, IIPU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa " 3allMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATH (I)I/I3I/I‘-ICCKI/IC npouecCol U CBOMCTBaA TCJI, B TOM YHUCJIIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCPaA: BBIABIIATH
NPpUYHUHHO-CICACTBCHHLIC CBA3U, CTPOUTH o0bsIicHeHHe u3 2 — 3
JOTHYCCKHUX IIaroB ¢ NOMOIIBIO 2-3 N3YYCHHBIX CBOMCTBA (I)I/IBI/I‘-ICCKI/IX
HBJ'IeHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3aKOHa UJIK 3aKOHOMEPHOCTH




1.7

pemiate pacu€THbele 3a1aud (OmUparoIuecs Ha cuCTeMy U3 2 — 3
yYpaBHEHHUI), UCTIOJIb3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (pU3HYECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHs 3aJa4d 3allUCHIBATh KpPAaTKOE
YCJIOBHE, BBISABIISTH HEIOCTAIOIINE WM M30BITOUHBIC JaHHBIC, BHIOMPAThH
3aKOHBI B (POPMYJIBI, HEOOXOJMMBIE JIJIsl PELICHHUS, IPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTHYHOCTH TIOJyYCHHOTO 3HAYEHUS (PU3UIECKOM
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO pEIIUTh MPU TOMOIIU
(DUBUYECKUX METOJIOB, HCIIOJB3YyS ONMUCAHHWE WCCIEAOBAHUS, BBIJCIATH
MpOBEPSIEMOE  MPE/IOJIOKEHUE, OIEHUBATh MPABWIBHOCTh TOPSJIKA
MPOBEACHUSI  MCCIEOBAHUsS, JeNaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH ONBITHl 10 HAOMIONCHUIO (U3WYECKUX SBICHUH WM
(GU3MUECKUX CBOMCTB TENI: CAMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY W3
n30bITOYHOrO Habopa 00OpYydOBaHMS, ONUCHIBATH XOJ OIbITA U €ro
pe3yabTaThI, (GOPMYITHPOBATH BBIBOIBI

1.10

MIPOBOJUTH NMPU HEOOXOJAUMOCTH CEPHUIO MPSAMBIX U3MEPEHUIl, onpeenss
cpeqHee 3Ha4YeHHE U3MepseMOM BeaMuuHbl ((POKYCHOE pacCTOsIHHE
cobuparomed JIMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MepeHus
(m3mepuTensHOTO TIPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYUH C
HCIOJIb30BAHMEM TMPSAMBIX HM3MEPEHHI: IIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIBHO ~ cOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3yJabTaThI
MOJIyYEHHOM 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BUAEC TaOIULU
rpaduKoB, eaTh BBIBOIBI 10 pe3yJbTaTaM HCCIEA0BAHUS

1.12

IIPOBOANUTHE KOCBCHHBLIC M3MEPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYMH: IIaHUPOBATH
HU3MEPCHH, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MEPCHUIA, CIICAYs Hp@,[[J'IO)KGHHOﬁ HUHCTPYKIWH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIU3UPOBATH MMOJIYYCHHBIC PE3YJIbTAThI C y‘léTOM 3aJaHHOM
IOTpCITHOCTH I/ISMCpCHI/Iﬁ

1.13

coOJII0AaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM

1.14

pa3in4aTb OCHOBHBLIC TIPU3HAKU HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICHi:
MaTepHralibHagd TOYKa, a0COJIFOTHO TBépI[OC TECII0, TOYEYHBIM HCTOYHHUK
CBCT4, JIy4, TOHKasA JIMH3a4, IUJIaHCTapHad MOJCIb aToMa, HYKJIOHHAasA
MOJCJIb aTOMHOT'O AApa

1.15

XapaKTCpU30BaTb NPUHIHUIIBI JeNCTBUA N3Y4YCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIMCaHu:A, UCIIOJIb3YA 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBICHHUH U HCO6XOI{I/IMBIC (1)I/I3I/I‘-ICCKI/IG
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATb CXEMbI U CXEMATUYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B U TCXHOJIOTMYCCKHUX IIPOLICCCOB




IpU PEUICHUH Y4eOHO-NIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbI JUIs
MOCTPOEHHSI N300paKEeHUH B TUIOCKOM 3€pKaJie U coOMparomiei TmH3e

1.17

OPUBOAMTH  MPUMEpPHl  (HAXOAWTh HHGOPMAIMIO O  MPHUMEPAX)
IPAKTUYECKOTO MCIIOJIb30BaHUS (PU3MYECKUX 3HAHUM B IMOBCEIHEBHOM
KHU3HU U151 oOecnieueHusi 6e30MacHOCTH MPpU 0OpaIleHu ¢ MpudopaMu
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHHS
HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpYXaloUIel cpeze

1.18

OCYIIIECTBIISITh TIOMCK MH(POPMALUHN (PU3HMUECKOTO COJEPKAHHUS B CETH
WHuTepuer, camocTosTENbHO (GOPMYIUPYS MOMCKOBBIA 3aMpoC, HAXOIUTh
MyTH OIpeAEIeHHs JOCTOBEPHOCTH MOJIYYeHHON MH(OpPMALIMU Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIBHBIX HICTOUHUKOB

1.19

WCII0JIb30BATh MPU BBIOJHEHUU YU4EOHBIX 3aJJaHUN Hay4YHO-TIOMYJISPHYIO
auTepaTypy  (HU3MYECKOro CoiepKaHHs, CIPAaBOYHBIC MaTepHUabl,
pecypcenl cetn UHTEpHET; BiageTh NpUéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHOOPMAITH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHEIE MMUCHbMEHHBIE U YCTHEIC COO6I].[GHI/I5[ Ha OCHOBE
nH(popMallUd U3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COepiKaHUs,
MyOJIMYHO MPEACTABIATH PE3YAbTaThl MPOEKTHON WIIN HCCIIE0BATEIBCKOM
NEeSTeNbHOCTH, TpPU OSTOM TIPaMOTHO HCHONb30BaTh H3Yy4EHHBIH
MOHATUIHBIN anmapar HM3y4aemoro paszena (U3WKH U COMPOBOXKAATH
BBICTYIUICHHE TIPE3CHTAMEH ¢ YIETOM OCOOCHHOCTEH ayJIuTOPHH
CBEPCTHHUKOB

1.21

MpU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUM (UINUECKUX
IPOLIECCOB pacHpeleNiaiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33/1a4aMH, CJICTUTH 32 BBIIIOJIHEHUEM IJIaHa IEHCTBUUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHUBATb COOCTBEHHBIN BKIaJ B
JeSITeNIbHOCTD CPYIIIIbI, BBICTPanBaTh KOMMYHUKATUBHOE
B3aMMO/ICIICTBHE, MTPOSBIISA TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

®du3uka — Hayka o npupoje. Asnenus npupoasl. Pusndyeckue

1.1 SIBJICHHUSI:  MEXaHUYECKHUE,  TEIUIOBbIE,  AJIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC
®dusnueckue BeMHUMHBI. M3MepeHue (U3MYECKUX BEIUYHH.

1.2 dusnueckue prOOPHI. [TorpemnocTs U3MEPECHU.
MexnyHapoaHas CUCTEMA €IUHUIL
EcTecTBeHHOHayuHBIi ~ METOJ TO3HAHUS:  HAOIIOJCHUE,

1 13 MMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKCHUE THUIIOTE3,

OKCIIEPUMEHT 10  TPOBEPKE  THUIOTe3, OOBICHECHHE
HaOJIIOaeMOTO SIBJICHUSI

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue pabOTHI:
H###Par###3Mepenne pacCTOSTHHM.

15 ###Par###3mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###3mepenne TeMIepaTypbl pu IIOMOILU
KUJKOCTHOTO TEPMOMETpA U JITaTYUKA TeMIIepaTyphl

INEPBOHAYAJIBHBIE CBEJEHM O CTPOEHMU BEILIECTBA

2.1

###Par###CTpoeHrne BeIIecTBa: aTOMbl W MOJICKYNBI, HX
pasmepbl. ONBITHI, TOKAa3bIBAIONINE IUCKPETHOE CTPOCHHE
BEIIECTBA

2.2

###Par### J[Bmkernne dvactui BemecTBa. CBS3b CKOPOCTH
JBUKEHHS 4acTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe nBukeHHeE,

b dy3us

2.3

BSaHMOI[efICTBHe JacTull BCHIECTBA: IIPUTAKCHUC U
OTTAJIKUBAHHC

2.4

HH#HPar### ArperatHble COCTOSHUS BEIIECTBA: CTPOECHHUE r'a30B,
KHUJIKOCTEH U TBEPIBIX (KPUCTATUIMYECKUX) Tel. B3anMocBs3b
MEXJy CBONCTBAMHM BELIECTB B Ppa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

2.5

Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6

[IpakTuyeckue paboOTHI:
H#HPar#H##Onenka aQuaMmerpa aromMa METOJIOM psoB (¢
UCTOJIb30BaHueM (oTorpaduii).




HHHPar###OnbITl 10 HAOMIONEHUIO TEIUIOBOTO PACIIMPEHUS
rasos.

HH#HPar###ONbIT 0 OOHApY)KEHHWIO  JICHCTBHA  CHII
MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1

Mexannueckoe ABUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JBWKECHUE

3.2

#H##Par###Cropoctb. CpefHsisi CKOPOCTh TPU HEPABHOMEPHOM
IBIKEeHUH. Pacuér myTu U BpeMeHH JIBH>KCHHS

3.3

SIBnenue nHepuuu. 3aKOH MHEpLUUHU. B3anmonenicTBre Ten Kak
IIpUYMHA W3MEHEHMS CKOPOCTM IBIKEHHs Tel. Macca Kak
Mepa UHEPTHOCTH Tela

3.4

#HPar### InotHocts BemectBa. CBA3bL  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BelIecTBa

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHune cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H#Par### sIsnenue TsaroreHus u cria TsokecT. Criia TSHKeCTH
Ha Jpyrux miaHerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPeHUE MOoKosA. TpeHue B
IPUPOJIE U TEXHUKE

3.9

###Par###Cnoxenre CuI, HaIPABJICHHBIX MO OJHOM MPSMOIA.
PaBHOIelicTBYIOIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapyKa B
KUAKOCTH, MOJIEIH OJEKTPUYECKOTO aBTOMOOMIS U Tak
nanee). OnpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHUs OpycKa
WIM [Iapuka MO0 HAKIOHHOW miockoctu. OmnpeneneHue
WIoTHOCTU TBEpAOro Tena. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsokeHus (nedopmanuu) TpYy>KUHBI  OT
MPUIIOKEHHOM CHUIBL. OnbITHL, JIEMOHCTPHUPYIOIIINE
3aBUCHUMOCTb CHJIBl TPEHHSI CKOJIBKEHHUS OT Beca Tejla H
XapakKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM

3.11

dusznyeckue SBICHUS B npupoae: NnpuMepnbl ABUKCHUA C
pa3IMYHbIMU CKOPOCTSAMHU B )KMBOM M HEXHBOH IMpupoac,
JIEICTBUE CHUJIBI TPEHUA B ITPUPOJAC U TCXHHUKE

3.12

Texanuueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne T1BEpmoro Tena. CrocoObl yMEHBLICHHS U
YBEITUYEHUS JIaBICHUS




4.2

JaBnenune rasza. 3aBUCHMOCTh JaBJICHHS raza OT OO0BEMa,
TeEMIIEPATyphl

4.3

Ilepenaua naBneHuss TBEPABIMU TEIAMH, KHUJAKOCTAMHU U
razamu. 3akoH [lackais. [THueBMaTHuecKiie MalInHbl

4.4

3aBUCUMOCTH JaBJICHUSA KUAKOCTHU oT FJIY6I/IHBI.
I'mapocratnueckuii  mapagokc. CoOOIIAOMINECS COCY/IBI.
FI/II[paBJII/ILIeCKI/Ie MCEXaHU3MBbI

4.5

Atmocdepa 3emmm u atmocdepHoe apaBieHue. [IpuumHBI
CYIIIECTBOBAHUS BO3AYIIHOW 000y0uku 3emsn.  OmbIT
Toppuuennu. 3aBucuMocTh aTMOC(hEpPHOro JaBJIE€HUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

N3mepenue armocdepHoro maBieHus. [lpuGopsr  mms
U3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JleficTBHe XKUAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxumMenoBa) cuina. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
MOTPYKEHHOM B KUJAKOCTh dYacTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBI, IEUCTBYIOUIEH HA TEJIO0, MOTPYKEHHOE
B JKUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAKOIICH
CUJIbI, ICUCTBYIOIIEH HA TEJO B MUJKOCTH, OT MAcChl Tela.
OnBbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLICH
CWJIbI, JCUCTBYIOIIEH Ha TeJNOo B JKHUIKOCTH, OT 00OBEMaA
NOTPYKEHHOW B JKUIKOCTh YacTU Tela U OT IUIOTHOCTH
KUIKOCTH. Konctpyuposanue apeomeTpa WIH
KOHCTPYHpPOBaHUE JIOJIKU u oTpeesieHue ed
rpy30M0IBEMHOCTH

4.10

dusnyeckue SBJICHUS B npupoac: BIIMAHUC aTMOC(i)epHOI"O
JIaBJIICHUS Ha )KUBOU OpraHuvsmMm, IJIiaBaHue pBI6
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TexHuueckue  ycTpoiicTBa:  cooOLIaroIUMecss  COCYbI,
YCTPOMCTBO ~ BOJONpPOBOJA,  TMJAPABIMYECKUM  Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa

5.2 MexaHndeckass MOITHOCTD

5.3 [IpocTbie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS TIOCKOCTb.
' [IpaBuiio paBHOBecHs pbIdyara

5.4 [IpumeHeHne npaBuIa paBHOBECHSI phluara K OJI0Ky




«3onoToe mpaBwio» MexaHukd. KosdduiueHT mosie3HOTO
9.5 neiicTBus MexaHu3MoB. lIpocTbie MexaHU3MBI B OBITY U
TEXHUKE
5.6 [ToreHuumansHas SHEPTUM TeJa, TOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [lonnass MexaHuyeckas »dSHEpPrusi. 3aKOH W3MEHEHUSA W
' COXpaHEHUs MEXaHWYECKON IHEPTUn
[IpakTnueckue pabOThI:
###Par###Onpenenenrie  pabOThl  CHJIBI  TPEHUS  TIPH
59 paBHOMEpPHOM  JIBIDKEHMH Tejla TI0  TOPU30HTAIBHOU
' MOBEpXHOCTU. VccrmenoBanue ycJIOBUI paBHOBECHsS pblyara.
M3amepenne KII/ HaknonHO# miockoctu. M3ydenue 3akoHa
COXpaHEHUs MEXaHWYECKON IHEPTUU
5.10 Du3nYeCKUe ABJICHUS B MPUPOJE: PhIYATH B TEJIE YETOBEKA
TexHuueckue  yCTpOMCTBAa:  pblyar,  MOJBWKHBIA U
5.11 HETIOJIBMDKHBIN  OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pa3jena  3JieMeHTa
TEIUIOBBIE ABJIEHUA
OcHOBHbBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHusi BemectBa. Macca u pasmepbl MojeKyid. OTMbIThL,
' MOITBEPIK IAIOLITUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.2 Mopenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHHIA
' BemiectBa. Kpucrannuyeckue u aMmop@Hbie Tena
6.3 OObscHEeHHE CBOMCTB ra3oB, XKUAKOCTEH W TBEPABIX TEN Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TeOpUun
6 6.4 CMauuBaHue U KanUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacuMpeHue U cxatue
6.6 Temnepatypa. CBsi3b TEMIEPATYpbl CO CKOPOCTHIO TEIMIOBOTO
' JBUKEHUS 9aCTHUI]
6.7 Buytpennss osHeprusi. CnocoObl H3MEHEHHS BHYTpEHHEH
' SHEPTUU: TeIUIoNepeaaya U COBEpIICHHE PabOThI
6.8 Buner Temmomepenauu:  TEMJIOMPOBOAHOCTh, KOHBEKIIHS,
U3JIy4eHHE
6.9 KonuuecTBo TemnoTel. Y ienbHast TEMI0EMKOCTh BEIIECTBA




6.10

TennooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHUE TEIIOBOTO
Oananca

6.11

[InaBneHue u OTBepACBAaHUE KPUCTAUIMUECKUX BEILECTB.
VYnennHad TeruioTa IUIaBiIeHUS

6.12

[TapooOpazoBanne u konaencauus. Hcnapenue. Kumenwue.
VYnaeneHas  Temiota  mapooOpa3oBaHHA.  3aBHCHMOCTH
TEMIICPATYpPhbl KUIICHUA OT aTMOC(l)epHOI‘O JaBJICHUA

6.13

BuiaxxHocTh BO311yXa

6.14

3Hepr1/1;1 TOIIJIMBA. YIIGJ'II)Hafl TCIJIOTA CropaHusa

6.15

[punnuns! padotsl TeruoBeix aurareneit KIIJI temmosoro
asurarens. TeruioBble JIBHraTend M 3allluTa OKpYXKarolen
Cpesl

6.16

3aKOH COXPAaHEHHs W TPEBpAIICHUS PHEPrMH B TEIJIOBBIX
poueccax

6.17

[IpakTnueckue pabOThI:

HHPar#H#ONBITEL 0 OOHApY)KEHUI0  JIeHCTBUS  CHII
MOJIEKYJISIPHOTO TPUTSKEHUS.

HHAPar###OnBITHI o BBIpAIIMBAHUIO KpHCTAJUIOB
MOBAPEHHOM COJIM WJIA caxapa.

HHAPar###OnbIThl 0 HAOJIOCHUIO TETUIOBOTO PACIIHPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

#H##Par###OnpeneneHie JaBiICHUS BO3Ayxa B OalloHE
HInpuua.

HHAPar###OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
JaBJICHUS BO3AyXa OT ero o0béMa U HarpeBaHus WIH
OXJIQXKICHUSI.

###Par###IpoBepka TUMOTE3bl JMHEHHON 3aBHCHMOCTH
JUIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUUYECKON TPYOKe OT
TEMIIEPATYPHI.

##HPar##HaOnonenne W3MEHEHHs] BHYTPEHHEW OSHEpPTruu
TeNa B pe3yNbTaTe Terjionepeaayu 1 paboThl BHEITHUX CHIL
###Par###ccnenoBanue  SBJICHHS — TEIUIOOOMEHa  IIPH
CMEIIMBAHUH XOJIOIHOW U TOpsiYel BOJBI.
HH#Par###OnpeneneHue KOJIMYECTBA TEMJIOTHI, HOIYYEHHOTO
BOJIOM mpHM TemIooOMeHe ¢ HarpeTbiM MEeTATNYEeCKUM
LWJIHHPOM.

HH#HPar###Onpenenienue yienbHOM TEIIOEMKOCTH BELECTBA.
#H#Par###lccnenoBanue mpoiecca UCHapeHus..
H#HPar#H#OnpeneneHue OTHOCUTENBHOM BIa)KHOCTH BO3/yXa.
HiPar#H#OnpeneneHue yaeapHOM TEIIIOTHI IJIABICHUS JIbJA.

6.18

du3nyeckue sSBICHUS B npupoac: MNOBEPXHOCTHOC HATAKCHUC
N KallWJJIAPHBIC ABJICHUA B NPUPOAC, KPUCTAJIBI B IIPUPOJL,




nznyyenue CoulHla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bL;
o0pa3oBaHue pochl, TyMaHa, UHEsl, CHEera.

6.19

Texauueckue yCTpOMCTBA: KalWLISAPBL, IIPUMEPBI
UCIIOJIb30BAHUS  KPUCTAUIOB, JKUJIKOCTHBIA  TEPMOMETP,
JATYMK TEMIEPaTypsl, TEPMOC, CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. JBa posa aMeKTpUIecKuX 3apsiioB
BzaumopneilictBue  3apspkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TET OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIIAMH )
Onexrpuueckoe nojie. HanpsE€HHOCTh 3JE€KTPUYECKOTO MO,
7.3 [lpuHnun  cyneprno3unuy  3JEKTPUYECKUX  Mojedl  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenun  snekTpudeckux — 3apsAoB.  DJIE€MEHTapHBIN
7.4 anekTpuueckuil 3apsa. Crpoenuwe artoma. IIpoBonHukm wu
TUDJICKTPUKA
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUYECKUI TOK. YcnoBus CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKA
77 JleficTBHsI DJIEKTPUUYECKOTO TOKa (TETUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax
78 Onektpuyeckas  1enb. Cuna  Toka.  DJIEKTPUUYECKOE
' HAPSHKEHHE
29 CompoTuBjieHHe MPOBOJHUKA. Y IEIbHOE COMPOTHBICHUE
' BellleCTBA
7.10 3akoH OMa Juist ydacTKa Lenu
711 [TocnenoBarensHOE u napajuiebHOe COETMHEHHE
' IPOBOJIHUKOB
712 PaGoTa 1 MOITHOCTB 2MEKTPUUECKOTO ToKa. 3akoH J[xoyms —
' Jlenna
713 DneKTpUUecKre IeTH U TOTPEOUTEIH AIEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
214 [locrossHHble  MarHuThl. B3anMoaeicTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarunuTHoe nosie. MarHuTHoe 1nose 3eMIId U €ro 3HaYeHHUE IS
' KU3HU Ha 3emiie
216 OneiT Opcrena. MarHutHoe 10Jie DJIEKTPUUYECKOTO TOKA.

HpI/IMeHeHI/IC QJICKTPOMATrHUTOB B TCXHUKEC




JlelicTBU€ MarHMTHOIO TIOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUTraTeNb IMOCTOSTHHOTO Toka. Mcmonp3oBaHue

i VIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTE
718 Onbitel @apanes. SIBieHHE AIIEKTPOMATHUTHON HHIYKIUU.
' IMpaswuio Jlenra
OnekrporeHepatop. CrocoObl TOMYYCHUS DICKTPHUSCKON
7.19 SHEPruu. DIEKTPOCTAHIIMU HAa BO30OHOBISIEMBIX UCTOYHHMKAX
SHEPTHH
[IpakTnueckue pabOTHI:
OnpITHI 10 HAOMIOIEHUIO AJIEKTPU3ALUMHU TeJl UHIYKIIHEH U pU
CONPUKOCHOBEHUH.
HccnenoBanne  ACUCTBHS ~ BIEKTPUYECKOTO  MOJISI  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
CbOopka W mpoBepka pabOThl  DIIEKTPUUECKOW  IETH
MOCTOSIHHOTO TOKa.
W3mepenue u perynmpoBaHHe CUJIbI TOKA.
N3mepenue u perynupoBaHue HANPSKEHHUSL.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3
pPEe3UCTOp, OT CONMPOTHBIICHHS PE3UCTOPA W HANPSIKEHUS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JEKTPUUYECKOTO
CONIPOTHBIICHHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOIIAJH
MONIEPEYHOI0 CEYEHUsl U MaTepuana.
[IpoBepka  mpaBuia  CIOKEHUS  HANOpsDKEHUH — TIpH
7.20 MIOCJIEI0BATEILHOM COEAMHEHUU ABYX pe3ucTopoB. [IpoBepka

npaBWwiia A CHJIbl TOKa IMPHU MapajlIeIbHOM COEAMHEHUU
pesucropoB. OrmpeneneHre padOThl AIEKTPUYECKOTO TOKa,
uaymero yepe3  pesucrop. OmpeneneHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKa,  BBIAETSEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO 4Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccrnegoBaHne MarHHUTHOTO B3aUMOJICHCTBUS
NOCTOSIHHBIX ~ MarHuToB. V3yyeHWe MarHMTHOTO  TOJIA
MOCTOSIHHBIX MarHWTOB MPU UX OOBEIUHEHUU U pa3/elICHUU.
UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO
cTpenky. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI
B3aUMOJICMCTBUSA KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJieHUsT TOKa B KaTymke. M3yueHue jaeiicTBus
MarHUTHOTO MOJISl Ha MPOBOJHUK ¢ TokOM. KoHCTpynpoBaHue
U u3ydeHue paboTel snekTpoasurarens. M3mepenue KII/]
3JEKTPOIBUTATENbHON yCTaHOBKHU. OMBITHI 110 UCCIEA0OBAHUIO




SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIIHUU: HCCICA0BAaHUC
W3MEHEHHUH 3HAUYCHUS U HaIrpaBJICHUA UHAYKIIMOHHOI'O TOKa

DuU3nUECKUe SBIEHUS B MPUPOJE: DJIEKTPUUECKUE SBJIECHUS B
aTMocdepe, ICKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOC

721 noJjie 3eMid, Apeid MOIIOCOB, POJIb MAarHUTHOTO TOJS IS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE

TexHuueckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,

BOJIbTMETP, PEOCTAT, CUETUYMK JJIEKTPUUYECKOM DHEPIuH,

7 99 3JIEKTPOOCBETUTEIIbHBIE puOopHI, HarpeBaTeJIbHbIE

' ANEKTPOIPUOOPHI (mpumeps), NEKTPUYECKUE

PEeIOXPAHUTENH, AJIEKTPOMArHur, AIIEKTPO/IBUraTelb

IMMOCTOSAHHOTO TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA

9 KJIACC
Kon
pasena Kop snemenTa [IpoBepsieMble 31EMEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA

8.1 MGX?..HI/I‘IGCKOG JIBIO>KeHUE. MarepuanbHasg Touka. Cucrtema
oTcuéTa

8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO IBYDKECHUS

8.3 PaBHOMEpPHOE TPAMOIMHEHOE TBHYKEHUE
###Par###HepaBHOMEpHOE  TPSAMOJUHEHHOE  JIBH)KCHHE.

8.4 CpenHssi 1 MTHOBEHHAsi CKOPOCTh Tella MpU HEepaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHUE

8.6 #H#Par###CBo00o 10 naneuue. OnerTe! [ anmies

8 ##HPar###PaBHOMepHOE ABIKEHUE 110 OKpYKHOCTH. [lepuoa u

8.7 yactota oOpamienus. JluHeiiHas W yrjioBas CKOPOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE

8.8 [TepBriii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 HHHPar### 1 IpuHIMI CYyTIepIO3UIIMU CHIT

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 #HH#HPar###Cuna TpeHUs: cuia TPEHUs CKOJIbKEHHUs, CHila
TPEHHUsI TIOKOS, IPYTHE BHUJIBI TPEHUS

8.14 #HHPar###Cuna TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI.

YckopeHnue cBOOOIHOTO MaACHUS




8.15

JBuxenue maner Bokpyr Connua. IlepBas kocMuueckas
ckopoctb. HeBecomocTs 1 neperpysku

8.16

PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

8.17

H#HtPar##PaBHoBecre TBEPIOTO Tela C 3aKPEIJIEHHONW OChbIO
BpaiieHusi. MoMeHT cwibl. LIeHTp TsokecTn

8.18

Nmnynec tena. M3menenne umiyibca. IMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

#HPar###PeakTUBHOE OBIDKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tspkectu, ynpyroctu, TpeHusa. CBsi3b 3HEPrUu U
paboThl

8.23

HOTCHHI/IaHBHaﬂ 3Hepr1/151 TCJa, IOJHATOI'O HaJ HOBerHOCTI)IO
3emiu

8.24

[ToreHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

#iPar#H#Kunernueckas sueprus. TeopeMa 0 KMHETHYECKOMN
SHEepruu

8.26

HHHPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTrueckue paboOTHI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WIH
JIBUKEHHS IIapHKa MO0 HAKIOHHOM miockoctu. OmnpeneneHue
YCKOpEHUsl Tejla TMpU PaBHOYCKOPEHHOM JBHKEHUHU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM IMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBIKEHUU 0€3 HaualbHON CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciy MNP PAaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4YaJbHOM CKOPOCTU IyTHU OTHOCSATCS KakK Psii HEYETHBIX
yHucesl, TO COOTBETCTBYIOIIME MPOMEXKYTKH  BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJBXKEHHUS OT
CWJIBI HOpMaJbHOTO AaBiieHusa. Omnpenenenue kodpuiueHTa
TpeHusi ckoJbxkeHus. OmpeneneHue >XECTKOCTU MPYKHUHBI.
Onpenenenue pabOThl CHIIBI TPEHHS TP PABHOMEPHOM
JBWKEHUM  Tela IO  TOPU3OHTAJbHOM  MOBEPXHOCTH.
Omnpenenenre pabOThl CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSI B npupoaec: IMpUIIMBBI W OTJIMBBHI,
JABHIKCHUC IJIAHCT ConHeyHoOMI CHUCTCMBI, PCAKTUBHOC
ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMCETP, AATYUKU ITOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHNE KOJIEBAHWA 11 BOJIHBI




9.1

KoneGarenpnoe nBuxenune. OCHOBHBIE XapaKTEPUCTHKH
KoJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY /1A

9.2

MareMaTtnueckuii M NPYKUHHBIM MasTHUKMU. [IpeBpamenue
SHEPTHU MPU KOJICOATEIIEHOM BHKCHUH

9.3

3aryxaomue — KoyieOaHWs.  BbIHYKICHHBIE  KOJIcOaHUS.
Pe3onanc

9.4

Mexannueckue BoJIHBL. CBoHMCTBAa MEXaHMYECKHX BOJH.
[IpoonbHBIE M TONIEPEYHBIE BOJIHBL. [[JIMHA BOJIHBI U CKOPOCTH
€€ pacrnpocTtpaHeHHusl. MexaHU4eCcKue BOJIHBI B TBEPAOM TEJE,
celiCMUYEeCKHE BOJIHEI

9.5

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

WNnudpa3Byk u yabTpa3Byk

9.7

[IpakTueckue pabOTHI:

Onpenenenue YaCTOTEI Hu rnepuojia KoJIeOaHuit
MaTeMaTH4YeCKOr0 MasTHUKA.

Omnpenenenre 4acToThl W Mepuoja KosieOaHU MPYKUHHOTO
MasITHUKA

UccnenoBanue 3aBHCHUMOCTH nepuojaa Koje0aHui
MOJIBEIEHHOTO K HUTHU Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHMOCTH NEpHUOAA KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIEpHOJa KoJieOaHU
rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Ipy3a U >KECTKOCTHU
npyxuHsl. I3Mepenue yckopeHusi cBOOOHOTO Ha/IeHUs

9.8

dusznyeckue SABICHHSI B Ipupoac: BOCIPHUATUEC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPACCHHUC, celicMHU4YecKue BOJIHBI, IYHAMH,
3X0

9.9

Texuuueckue yCTpoiicTBa: 9X0JIOT, UCIIOJIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HeKTpOMal"HI/ITHOG I10JIC. BHCKTpOMaFHI/ITHBIC BOJIHBI.

10.1 .
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHass —mpupoaa cBeta. CKoOpocTh  CBeTa.
' BousHOBBIE CBOlICTBA CcBETa
[IpakTdeckue pabOTHI:
10.4 N3ydyeHne CBOWCTB SIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO Tene(oHa
105 duznyecKkue SBICHUS B MPHUPOJE: OUOIOTHUYECKOE IEHCTBHE
' BUJUMOTO, YIBTPa(QHOIETOBOTO U PEHTT€HOBCKOTO M3Ty4eHUN
10.6 TexHudeckue ycTpoicTBa: UCTIOIb30BAHUE AIEKTPOMArHUTHBIX

BOJIH JIJIsI COTOBOM CBSI3HU




CBETOBbBIE ABJIEHUA

111 JlyueBas monens ceera. MIcTOUHMKM CBETa
11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHUS CBETA
11.4 [Ipenomnenue cBera. 3akoH mnpenomieHus cBera. l[lonHoe
' BHYTPEHHEE OTPAXKCHUE CBETA
11.5 JIunza. Xox tyden B JIMH3E
11.6 OnTudeckas cucrema goroanmnapara, MUKPOCKOIIA U TEIIECKOTa
11.7 I'maz kak onTuueckas  cucrema.  bIM30pyKOCTh U
' JATBHO30PKOCTh
118 Paznoxenne Oenoro csera B cnekrtp. OmbiTel HproToHa.
' CroxeHne CreKTpalibHBIX BETOB. [lucriepcus cBeTa
[IpakTnueckue pabOTHI:
H#i#HtPar#Ht#lccnenoBanue  3aBUCHUMOCTH  yIJla  OTpayK€HUs
CBETOBOTO JIy4a OT yIJIa MaJIeHusI.
11 HiHPar#H#113yuenre XxapakTepucTUK N300pakeHUs IpeIMeTa B
TJIOCKOM 3epKaiie.
###Par###ccnenoBanue 3aBUCHUMOCTH  yIJIa TIPEIIOMIICHUS
CBETOBOTO Jy4ya OT yIja MaJeHHUs Ha TpaHHIe «BO3AYyX —
11.9 CTEKJIO».
###Par### lomyuenue n300pakeHu c MTOMOILIBIO
COOMPAIOIIIEH JINH3HI.
#H##Par###OnpenencHue (dhokycHOTO paccTostHUS u
ONTUYECKOI CUITBI COOUPAIONIEH TUH3BI.
HHAPar###OnbIThI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIICKTP.
HH#APar###OnbIThl 10 BOCIPUATHIO IBETA MPEAMETOB MPH UX
HAOIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI
®duznyeckue siBieHus B npupoe: 3arMenust Conxna u JIyHsl,
11.10 I[BETa TeJl, ONTHYECKUE sBJICHHS B atMochepe (uBer Heba,
pedpakuus, paayra, MUpax)
1111 TexHudeckne yCTpOMCTBAa: OYKH, MepHCKoM, ¢oToanmnapar,
' OTNTUYECKUE CBETOBO/IbI
KBAHTOBEBLIE SAABJIEHU A
121 OmnwiThl Pe3epdopaa u mmaneTapHas mMojenb aroma. Mojaenb
' aroma bopa
12 12.2 Hcnyckanne u ToOrJIOIIeHHE CcBeTa aroMoM. KBaHTHL
' JIunenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHs
124 Crtpoenue atoMHoro0 siapa. HykioHHast MoJieibh aTOMHOTO S/Ipa.

N30TOMEI




PagnoaxktuBHble  mpeBpamenus. llepuon  mosypacnana

12.5
ATOMHBIX SI7IEp
126 SAnepHble peakuuu. 3aKOHBl COXpPAHEHUs 3apsIOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u geneHus saep. VCTOYHMKM SHEpruu
' CouHia 388311
12,9 SnepHasa sHepreruka. JleiMcTBUE PaAMOAKTUBHBIX H3IIy4EHHUU
' Ha JKUBbIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
Habntoienne CrlomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnemoBanne TpPEeKoB: W3MEPEHHWE DJHEPTHH YACTHUIIHITIO
TOPMO3HOMY IIyTH (110 (hoTOrpadusm).
N3mepenue pagnoaktTuBHOro poHa
®usnyeckue  ABICHHS B IPUPOLE: €CTECTBEHHBIN
1211 paaMOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, paJHMOaKTHBHOE
' W3JTy4YeHUe MPUPOTHBIX MUHEPAJIOB, IEUCTBUE PaJHOAKTUBHBIX
W3JIy4eHU Ha OpPraHu3M 4YeJI0BeKa
1212 TexHuueckue yCTpOMCTBA: CHEKTPOCKON, WHIMBHUAYaJIbHbBIN

JIO3UMETP, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMblI
OCHOBHOTI0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

[Tonumanwue posn GU3MKK B HAYYHOW KapTHHE MUPA; CHOPMUPOBAHHOCTD
0a30BBIX MPEJCTABIEHUNH O 3aKOHOMEPHOM CBS3M M I103HABAaEMOCTH
SIBICHUW  TPUPOJBI, O pOJM  DJKCIEepUMeHTa B  (usuke, o0
cucTteMooOpasyromed poiau (PU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTUM, 00 HBOIONUU (HU3NUECKUX 3HAHUN U UX POJIA B
[IETTOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIaJIe POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUs 0 BHJAX MaTepuu (BEIIECTBO U I0JIE), O JIBMKEHUH Kak criocobe
CYLIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHONM TEOPHUH CTPOCHHUS
BEIIECTBA, 0 (PU3UYECKON CYHIHOCTH SIBICHUHA MPUPOIbI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHME DPa3JIN4aTh
SBJICHUS 110 ONHCAHHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE; YMEHHE PACIIO3HABATh
IIPOSIBJICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXKAIOLIEM MHpE,
BBIJIEJISAS UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IIOHSITHITHOTO arrmapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(1)I/ISI/IKI/I U HCIOJIb30BAHUEC HX I PCIICHUA yLIe6HBIX 3aaa4; YMCHHUC
XapaKTepu3oBaThb CBOMCTBa TECII, (bHSI/I‘IGCKI/Ie SABJICHUSA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

YMeHHne OnuchIBaTh HN3YUYCHHBIC CBOICTBa TeN U (1)I/ISI/I‘IeCKI/Ie SBJICHUA,
HCIIOJIb3YsL (bHSI/I‘IeCKI/IC BCINYHHBI

Brnanenue ocHoBaMM METOZ0B HAYYHOTO TIO3HAHUS ¢ YUETOM COOIIOICHUS
npaBui 0€30MacHOro Tpyaa: HabnoqeHne GU3NYECKUX SIBICHUN:

YMEHHUE CAMOCTOSTENIbHO COOMpPAaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY W3
JAHHOTO Habopa 000pYyOBAHNUS IO MHCTPYKIMH, ONTUCHIBATH XOJ1 OIBITA U
3aIMUCBIBATH €TO PE3YNIbTAThl, POPMYINPOBATH BHIBOJIBI;

NPOBE/ICHUE MPSIMbIX M KOCBEHHBIX HM3MEpPEHMH (PU3MUECKUX BEIUYMH:
yMEHUE  IUJIAaHUPOBaTh  W3MEPEHHUs,  CaMOCTOATENBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY IO MHCTPYKIIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHHUIL;

IIPOBEJIEHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIEIOBAHUI;
CaMOCTOSITEIILHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJMUTH
HCCIIEI0OBAaHUE TI0 MHCTPYKLIUHU, PEACTABIIATE MOJyYEHHBIE 3aBUCHUMOCTH




(¢u3NYeCKUX BEIMYMH B BUAE TaOMUI U TpapuKOB, YUUTHIBATH
IIOIPEIIHOCTH, JIe]aTh BBIBOJBI 110 pe3y/bTaTaM UCCIEA0BaHUS

[TonnMaHne XapaKTepHBIX CBOWCTB (PU3UUECKUX MOJEeH (MaTepraabHas
TOYKa, a0COJIFOTHO TBEPIOE TEIJIO, MOJICITH CTPOCHHSI Ta30B, KUJAKOCTEH H
TBEPABIX TEJl, INITAHETApHAs MOJIEb aTOMa, HYKJIOHHAs: MOJEJIb ATOMHOTO
sJipa) 1 yMEHUE IPUMEHATD UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NUECKUE MPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE
N B KOHTCEKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBIABIATE MPUYUHHO-CICACTBCHHLBIC CBsA3HM W CTPOUTH
00BsICHEHUE C OMOPOM Ha M3YYEHHbIE CBOMCTBA (PM3MUECKHUX SBIICHUH,
(u3nueckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

YMenue pemiats pacy€THbIe 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI U (POPMYIIbI, CBSA3bIBAIOLINE (PU3NUECKUE BETUUNHBI, B YACTHOCTH,
3aMMCchIBaTh KPATKOE yCJIOBHE 3a/1ayM, BBISBISATH HEJOCTAOLINE JaHHBIE,
BBIOMpaTh 3aKOHBI W (OPMYIIBI, HEOOXOIWMBIE Il €€ peIIeHHS,
WCII0JIb30BaTh CIPABOYHBIE JAaHHbIE, MPOBOJUTH PAcu€Thl U OIICHUBATDH
PEATUCTUYHOCTD MOJTYYEHHOT0 3HaYeHHsI (PU3HUECKOI BETMYUHbI; YMEHHE
OTIPENeNIATh Pa3MEPHOCTh (PU3NYECKOM BETUYMHBI, TOJYYEHHON mpu
PEILICHNUH 3a1a4H

YMeHue xapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcCJie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJOTUYECKUX
MIPOLIECCOB IO UX OTMCAHUIO, UCTIOIB3YsI 3HAHHS O CBOMCTBAX (PU3NYECKUX
SIBJICHUH 1 HEOO0X0IuMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHKS O (PU3NYCCKUX SIBJICHUSAX B MIOBCEIHCBHOM
KU3HU Il obecrieueHrss 0e30MacHOCTH NpH OOpalieHHuH ¢ OBITOBBIMH
npuOOpaMHu ¥ TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS U
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTO TOBEICHUS B OKPY)KAIOIICH Cpelie;
NOHMMAaHHE HEOOXOJUMOCTH TPUMCHCHHS JIOCTHIKEHUH (U3UKH M
TEXHOJIOTUH JUISl pallHOHAILHOTO MPUPOIOIIOJIb30BaHMUS

11

OnbIT moucka, MpeoOpa3oBaHMs M NPEACTaBIECHUS HH(pOpMaALUU
(u3nueckoro colepkaHus C  HUCHOJb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHHE OILIEHHBaTh JIOCTOBEPHOCTH
MOJIydeHHOW WH(POpPMalMd HAa OCHOBE HMEIOIIMUXCS 3HAaHUM U
JOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHHE HMCIIOJIb30BaTh IIPHU BBHINOJHEHUH
y4eOHBIX 3aJlaHMii Hay4YHO-TIONMYJSIPHYIO JIUTEpaTypy (PHU3HMUECKOro
COJIEp’KaHHUsA, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh MHTepHer;
BJaJieHHe 0a30BBIMU HaBBIKAMU MpeoOpa3oBaHus MH(YOPMAIIUK U3 OJTHON
3HaKOBOM cCHCTEMBl B JpYryl0; YMEHHE CO3/aBaThb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWHPOpPMALUU U3
HECKOJIbKUX HCTOUYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D I1O
OU3UKE

K IIpoBepsiemMblii 31eMEeHT COJePKAHUSA
ox

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh

JABMOKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHss cKopocTb. Dopmyria 1715l BBIYMCIEHUS
1.2 | cpenneii ckopoctu: V = S/t

PaBHOMEpHOE TIPSMOJIMHEWHOE IBMIKEHUE. 3aBUCUMOCTh KOOPJUHATHI Te€Jla OT BPEMEHH B
CIy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMXKEHUS:

13 | x(f)=x,+vt

I'pacduku 3aBUCHUMOCTH OT BpPEMEHHU JJIsi MPOEKIUU CKOPOCTH, MPOEKIUHU MepeMeIleHus,
ITYTH, KOOPJMHATHI IIPX PAaBHOMEPHOM IMPSMOJIMHENHOM JABUKEHUN

3aBUCHUMOCThH KOOPJIMHATHI TEJIa OT BPEMEHH B ClIydae paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO
JIBUKCHHUS:

Sull) =vo, * t+ay »

| 3] [y

@opmysbl 1Sl TPOEKIIUU MTepeMEIeHuUs], TPOEKLUH CKOPOCTH U MPOEKIMH YCKOPEHUs MPU
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUYKECHUMU:

2
14 s.(D=vy,-t+a, %
U_\'(f) =Up, +a, -1,
a,(r) =canst,
UI.‘c: - L’}1:(2 =2£I_T.5'_T
Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPCEMCHHU I IPOCKUHUHU YCKOPCHUS, IMPOCKIUU CKOPOCTH,
MMPpOCKIHHU NEPEMCIUICHU S, KOOPDAUHATHI ITIPU PABHOYCKOPCHHOM HpﬂMOJ’II/IHeI‘/’IHOM JABUKCHHUU
CBO6OI[HOC nagcHuc. CDOpMy.TIBI, OIIMCBIBAIOIIHEC CBO6OI[HOC MaacHue TCjia M0 BECPTUKAIU
15 (IBWOKEHHWE Tena BHM3 WM BBEPX OTHOCHTENBHO TIOBepXHOCTH 3emim). ['padukm
' 3aBUCHUMOCTHU OT BPEMCHU JIS1 NPOCKIOHUU YCKOPCHUS, ITPOCKIHUU CKOPOCTU U KOOPAHWHATHI
pu CBO6OI[HOM MaaCHUU TCJia 10 BEPTUKAIN
CKOpOCTL PaBHOMCPHOTO ABWXXCHUSA TCJIA [0 OKPYKHOCTH. HaHpaBHeHI/Ie CKOpPOCTH.
®dopmyrna It BRIYUCICHUSI CKOPOCTH Yepe3 Palyc OKPY)KHOCTH M TIEPHOJ OOpaIleHHS:
_27R
1.6 L= T

]_IeHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'ICHI/IC HOCHTPOCTPEMUTCIIBHOT'O YCKOPCHUA.
cDOpM}’J’IEl JUIL BBIYUCIICHUS YCKOPCHUS:




b
W= R
dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:
v = L
T

Macca. ITnotHoCTh BemecTBa. @opmyia sl BBIYUCICHHS TIIIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekTopHas puznyeckas BenmunHa. CI0XKEHUE CHIT
1.9 | SBnenue unepumu. [lepsriit 3akoH HetoToHA
Bropoii 3akon HeroToHa:
110| F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. p _FI.—Z~2
TpeHne nokos u TpeHue ckoabxeHus. DopMyia Ui BBIYUCICHHUS MOJIYJSl CHIIBI TPEHHUS
CKOJIbJKEHUS:
F_=pn-N
1.12 - M
Hedopmanus Tena. Ynopyrue u Heynpyrue aedopmauuu. 3akoH ynpyroil aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
BcemupHoe TAroreHue. 3akoH BCEMUPHOTO TATOTEHHUS:
my -1,
F=G.—L1 2
R
1.14 | Cuna tsoxectn. YckopeHue CBOGOIHOTO MaICHHSL.
dopmyna ISt BBIYUCICHUS CHIIBI TSHKECTH BOIM3H oBepxHocTH 3emin: F = mg.
JBuxenue minanet Bokpyr ConHua. IlepBas kocmudeckas ckopocts. HeBecomocTts n
Heperpy3Ku
1.15 | HNmmynbc Tena — BEKTOpHas GU3NUECcKasi BEINYHMHA.




D=mo

Nmnynbec cucremsl ten. U3MeHenne umnynbsca. MMImynbc cuibl

1.16

3aKOH COXpaHEHMs UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEN:
D=1, +in, U, =const

PeakTuBHOE NBMKEHNUE

1.17

Mexannueckas padota. @opmyina Al BBIYHCICHUS Pa0OThI CHIIBIL:

A=Fsooscx

Mexannyeckass MOITHOCTb:

N=2
I

1.18

Kunernueckas u NMOTCHIUAaJIbHAs SHCPIU-i. d)opMyna JJ1s1 BBIYUCJIICHUA KHHETHYECKOU
SHEPTHH:

2
TeopeMa o kuHeTHYECKOM 3Heprun. opMyiia 1j1s1 BEIYMCICHUS TOTEHIIMAIIBHON SHEPT U
TeJa, MOJAHATOTO
Hag 3eMuéit:

E,= mgh

1.19

Mexannueckas OHEPIuUsi:
E=E;+E,
3akoH COXpPaHCHUA MeXaHHnYeCKOH OHCPI'uM. CDopMyna JJI1 3aKOHAa COXpaHCHHA

MEXaHH4YeCKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOM OHCPIruU Ipru HAJIMYHUH CHJIbI TPCHHUA.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwist: M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M +..=0
[ToaBwxHbIH 1 HenoABWKHBINA 0oku. KII/] mpocThIix MexaHHU3MOB,

n= Aronesnan
A‘S&I‘IH‘E[EE:E&H

1.21

JlaBnenue TBEPAOrO Tea.
dopmyia Ui BBIYUCIICHU JaBJICHNS TBEPIOTO Tena:




_F
Pe5
JlaBnenue raza. ATMochepHOE TaBlICHUE.
FI/I,Z[pOCTaTI/I‘-IeCKOC AAaBJICHUC BHYTPHU KHUIKOCTHU.
@opmyia Ui BBIYMCIICHUS 1aBJICHHS BHYTPHU KUIAKOCTH:

P=pgh+Pm,
1.22 | 3axon [Tackans. ['mapaBIudeckuii mpecc
3akoH Apxumena. Gopmyna s onpeeneHns BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJO, HOTPYKEHHOE B JKUJIKOCTh WUJIH ra3:
1.23 F.—"..;:s»:. =peV
VYcnosue nmaBanus tena. [InaBanue cynoB 1 Bo3ayxoIUIaBaHHe
Mexanudeckue KosieOaHUsA. AMIUTHTYAa, TMEPHOJ M dYacToTa KoJjiebaHui. Dopmyra,
CBSI3BIBAIOIAS YACTOTY M MEPUOJI KOJIeOaHmi:
1.24
"Ill,l' = i
T
195 MareMaTtrueckuii ¥ MPY>KHHHBIA MasTHUKH. [IpeBpanieHue 3Hepruu mpu KosiedaTeIbHOM
' JBUYKEHUN
1.26 | 3aryxaromnue kojebanus. BeiHy)aeHHBIC KosieOanus. Pesonanc
Mexannyeckue BoJIHBL. [Ipo/ionbHbIE M MOTNEpeYHble BOJIHBL. [IIMHA BOJIHBI U CKOPOCTH
pacnpocTpaHeHus BOJIHBI:
1.27 -
Lh=uv-T
1.8 3Byk. I'poMKkocTh U BbicoTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPaHUIIE JABYX CpE[l.
' Nudpas3Byk u yiabTpa3Byk
Ipaxmuuecxue pabomoi
N3mepenue cpenHeil MIOTHOCTU BEIIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH MPYKUHBI;
K03 duIMeHTa TPEeHUs CKOJIBKEHUS, paOOThl CHJIbl TPEHUS, CHIIbI YIPYTOCTH; CpeaHeit
CKOPOCTH JIBIKEHUS OpycKa M0 HaKJIOHHOM TJIOCKOCTH; YCKOPEHHsI OpycKa MpHU ABMKEHUU
[0 HAKJIOHHOM MJIOCKOCTH; YaCTOTHI M MepHoja KojaeOaHUN MaTeMaTHUYeCKOTO MasTHHUKA;
Y4acTOTHI U MEPUOJIa KOoJIeOaHUH MPY>KUHHOTO MAasSTHUKA; MOMEHTA CHIIbI, JeMCTBYIOIIETO Ha
phIuar; paboThl CHJIBI YIIPYTOCTH MPU MOABEME TPy3a ¢ MOMOIIBI0 HEMOIBMKHOTO OJ0Ka;
1.99 paloThI CUJIBI YIPYTOCTH IIPU MOABEME Ipy3a ¢ MOMOILBIO MOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tesla U OT
IUIOTHOCTH JKMJIKOCTH; HE3aBHUCHMOCTH BBITAJKMBAIOLIEH CHUJIBI OT MAacChl TeJa; CHIIbI
TPEHMsI CKOJIBKEHUS OT CHJIbl HOPMAJIbHOIO JABJIEHUS M OT POAA INOBEPXHOCTHU; CHIIBI
YIPYrOCTH, BO3HHUKAIOIIEH B MPYXHHE, OT CTENEHH AeQOopMaluu MPYKHUHbBI; YCKOPEHHS
Opycka OT yriia HakJIOHAa HampaBisAiollei; mepuoaa (YacToThl) KoieOaHWH HHUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; IEpHOAa KoJeOaHWi MPY>KMHHOTO MAasgTHUKA OT MacChl rpy3a U
KECTKOCTH TPYXKHHBI; HCCIEJI0BAaHME HE3aBHCUMOCTH Nepuojia KOJIEOAHUH HUTSIHOTO
MasiTHUKA OT Macchl rpysa. IIpoBepka yciaoBus paBHOBecHUs pblyara




Dusuueckue A61eHUS 8 npupode.‘ IMPUMEPLI ABWXKXCHUA C PA3JIMYHBIMHA CKOPOCTSAMU B JKUBOM
1 HEXKHUBOU mnpuponae, I[ef/'ICTBI/Ie CUJIbI TPCHUA B IIPUPOJAC U TCXHUKE, NPUJIMBBI U OTJIMBEI,

1.30 | nBwxkenne turaHeT COJHEYHON CHUCTEMBI, PEAKTUBHOE IBWKCHUE JKUBBIX OPraHU3MOB,
pBIUArH B TEJIC YEeIOBEKA, BIUSHUE aTMOC(EpHOTOo NaBICHUS Ha )KUBOI OpraHu3M, TUIABAHHE
pBIO, BOCIIPHUSITHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlYHAMH, 3XO
Texnuueckue ycmpoticmea: CIUIOMETp, JATUUKHU TOJIOKEHUS, PACCTOSHHS U YCKOPEHUS,
JTUHAMOMETp, TOMAIIUIIHUKY, PAKEThl, pbluar, MOJABWXHBIM W HEMOJBWKHBIN OJIOKH,

1.31 | HakJIOHHAS IUIOCKOCTH, TPOCTHIC MEXaHU3MBI B OBITY, COOOIIAFOIIHECS COCY/BI, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIWYECKUNA TMpPecc, MAHOMETP, OapoMeTp, BBICOTOMED, MOPIIHEBOM
HacocC, apeoMeTp, IX0JIOT, UCTIOJIB30BAHHE YIbTPa3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU CTPOCHHUSI BerecTBa. Moienu

2.1 | TBEpHOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kprucrammndaeckre u aMophHbIe
Tena

29 JIBm>kenne yactuil BemiecTBa. CBSI3b CKOPOCTH JBHM)KEHHS 4YaCTHI[ C TEMIIEpaTypoOu.

' BpoyHoBckoe npxenne, quddysus

2.3 | CwmaunBaHHE W KalWJUIIPHBIC STBICHHS

2.4 | TemoBoe pacuMpeHne U CIKATHE

2.5 | TemnoBoe paBHOBecHE

26 Buytpennss sneprus. Pabota u Temonepenaya Kak crnocoObl M3MEHEHHUS BHYTpPEHHEH

' SHEPIUU

2.7 | Bupapl Temonepeaayn: TEMIONPOBOIHOCTb, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxaenue teia. KoanuecTBo TemIoThl. Y AenbHas TeI0EMKOCTD:

2.8

O=cm(t,—1)
3aKOH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEINIOBOrO OaaHca:
2.9 Ql +Q2 +---:0
510 Ucnapenne u koHneHcauus. VI3MeHeHue BHYTPEHHEN 3HEPruu B MPOLIECCE WUCIAPEHUs U
' KoHIeHcaru. Kunenue sxuakocTu. Y aenbHas Teriora napoodpasosanus: L = Q/m

2.11 | BnaxHOCTb BO31yXa
[InaBnenne u kpucrammzauus. V3MeHeHHWe BHYTPEHHEH 3HEpruy MpU IUIaBICHUU U
KpUCTAJUIM3aLUU. Y IebHas TEII0Ta IIJIaBICHUS:

212

_9
- m

2.13 | BHYTpeHHSs SHEPTHsl CrOpaHus TOIUTHBA. Y IelbHas TEII0Ta CropaHus Tomiusa: g = Q/m

2.14 | Tlpunummnsl pa®otsl TeruoBsix asurareneit. KI1/] reroBoro asurarens
Ipaxmuuecxue pabomoi
N3mepenue yaenbHOM TEMIOEMKOCTH METAIMYECKOTO IWJIMHJIPA; KOJIMYECTBA TEIJIOTHI,

2.15 | mnomy4eHHOTO BOAOH KOMHATHOW TeMIlepaTypbl ((UKCUPOBAHHON MACChI, B KOTOPYIO OIYIIEH

Hal“peTLIfI HUJIIMHAP, KOJHUYCCTBA TCIUJIOTBHI, OTAAHHOIO HArpCTbiM HNUIHUHAPOM, IIOCJIC
OIMyCKaHUus €ro B BOAY KOMHATHOM TEMIICPATYPHI; OTHOCHUTEIIbHON BJIaXKHOCTH BO3yXa,




YHCHBHOﬁ TCIJIOTHI IIJIaBJICHHUA JIbJA. I/ICCHGI[OBaHI/Ie HU3MCHCHUA TCMIICpATyphbl BOJAbLI IIpH
PA3JIMYHBIX YCIOBHUAX; SABJICHUSA TeIIoo0MeHa npu CMCIIMBAaHHUU XOHOHHOfI u I‘OpSI‘IGI\/'I
BOJbI; IIpOoHccca UCIIapCHUA

Dusuueckue s6/1eHUS 8 npupode: IMOBCPXHOCTHOC HATSXKCHUC U KAIIWJUIAPHBIC SIBJICHUSA B

2.16 | mpupone, KpuCTaibl B mpupoje, uainydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHHUE POCHI, TYMaHa, WHEs, CHETa
Texnuueckue ycmpoticmeéa: KalWUISAPBI, TMPUMEPHl  HCIOJIB30BAHHUA  KPHCTAIIIOB,
2.17 | KUIKOCTHBI TEPMOMETp, MATUYMK TEMIIEPATyphl, TEPMOC, CHUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TTapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO CTOPaHHSI
3 DJIEKTPOMATHUTHBLIE SABJIEHUA
3.1 | Dmekrpuzanus Ten. J[Ba BUIa JIEKTPUICCKHX 3apsIOB
3.2 | BzammopeiicTBue 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEHUSs IEKTPUICCKOTO 3apsiaa
3.4 Dnektpudyeckoe moje. Hampssk€HHOCT 3JICKTPHUYECKOTO TOJs. [IpUHIUN CymepIio3uiing
' ANIEKTPUYECKHX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. [[elcTBHE 3IEKTPUYECKOTO MOJIA Ha JIEKTPUUYECKHE
' 3apsaael. [IpOBOIHUKY M TUDIICKTPHKH
[ToctostHHBIN  AnekTpuueckuid TOK. JleHcTBUS asiekTpudeckoro Toka. Cuia  Toka.
3.6 | Hampsxenue.
I =qg/t,U=Alq
3.7 DNEeKTPUUYECKOE COMPOTUBIICHHE. Y AETBHOE IEKTPUYECKOE COTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ays1 yaacTtka saekTpudeckoi memu: | = U/R
[locnenoBarensHOE COeIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 | llapamnenbHoe coeMHEHUE TPOBOIHUKOB PABHOI'O COIIPOTHUBIICHUS:
U=U;I=1I+I; R:%.
CMmenianHble COETUHEHUS MPOBOTHUKOB
3.10 | PaGoTa m MoutHOCTH 3ekTpruyeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 0= 12 R-t
312 OneiT Opcrena. MarHuTHOe MoJie TPSIMOTO MPOBOJAHHMKA C TOKOM. JIMHUM MarHUTHON
' UHIYKIUH
3.13 | MarauTtHoe NoJe MOCTOSHHOTO MarHuTa. B3aumMoielicTBHE TOCTOSTHHBIX MAaTHUTOB
3.14 | leiicTBMe MarHUTHOTO I0JIs HA TPOBOJIHUK C TOKOM
3.15 | Omeitel @apages. SABnenue snekTpoMarnuTHOU HAYKIMU. [IpaBuno Jlenna
3.16 | Ilpaxmuueckue pabomoi




N3mepenue 31eKTpUYECKOT0 COIPOTUBIIEHUSI PE3UCTOPA; MOLITHOCTH JIEKTPUUECKOTO TOKA;
paboTHI IEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJAHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANPSHKEHHUs] HAa KOHIAX IMPOBOJIHMKA; 3aBUCHMOCTH COIPOTHUBIICHUS] OT
JUTMHBI IPOBOIHUKA, TUIOIAN €TO MOMEPEYHOr0 CEUEHHUS U YAECTBHOTO COMPOTUBIICHHUSL.
[IpoBepka mpaBmIa 11 HIEKTPUUECKOTO HAMIPSHKEHUS TIPH MOCIIEIOBATEILHOM COSMHEHUT
MIPOBOIHUKOB; TIpaBUJjIa JJI CUJIbI AJICKTPUUYECKOTO TOKA MPH MapajiyIeIbHOM COCAMHEHUHU
MIPOBOTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Dusuueckue s61eHUs 8 npupoc)e.‘ OJICKTPUYCCKHUC SBJICHUA B aTMOC(l)epe, SJICKTPUYCCTBO

3.17 | >KMBBIX OPraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, Apeli( TOI0COB, POITb MArHUTHOTO TIOJIS JUIS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: ODIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CUETUYUK
318 MEKTPUICCKOW  JHEPruu,  DJICKTPOOCBETHUTEIbHBIC  NMPHOOPHI,  HarpeBaTelbHBIC
' ANEKTPONPUOOPsl  (IPUMEPBI),  DJIEKTPUUECKUE  TPEAOXPAHUTENH, IJICKTPOMArHHUT,
AIIEKTPOBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DmexrpomarauTHBIC BOJHEL [1IKana 31eKTpOMarHUTHBIX BOJTH
3.20 | JlyueBas momeinb cBeTa. [IpsaMoNMHEIHOE pacIpoCTpaHEeHNE CBETa
3.21 | 3akoH oTpaxeHus cBera. [lmockoe 3epkaino
3.22 | Tlpenomienue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 | Jucnepcus cBera
3.94 Jlunza. Xox nydeii B muH3e. POKyCHOE paccTosiHUE JTUH3BL OnTrdeckas cuia JuH3bl: D =
' 1/F
3.25 | TI'nma3 kak ontuueckas cucrema. OnTudeckue mpruoopsI
Ipaxmuueckue pabomoi
#H##Par####13MepeHrne ONTHUYECKOW CHJIBI coOuparomiell JIMH3bI, (POKYCHOTO PaCCTOSTHHS
coOuparoleii JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEpOB MpeaMeTa U U300paxeHus, KOraa
3.26 | mpeaMeT pacrosoKeH B IBOMHOM (GoKyce), ToKa3aTels MPeJIOMIICHHS CTEKIIA.
#H##Par####ccienoBanne CBONCTBA M300payKEHHUS, TIOJYYEHHOTO C IIOMOIIIBIO COOMparomien
JIUH3bI; U3MEHEHUs! (DOKYCHOTO PacCTOSHUS JBYX CIIOXEHHBIX JIMH3; 3aBUCHMOCTH Yyria
MIPEIOMIICHHUS CBETOBOTO JIy4a OT YIJla NaJIeHUs Ha TPaHUIle «BO3YX — CTEKIIO»
397 Qu3suueckue senenus 6 npupooe: 3atmenus Comnna u JlyHbl, 1BeTa Tell, ONTHUYECKHE
' sIBJICHUA B aTMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoiicmea. 0UYKH, IEPUCKOTI, (POTOAIIAPAT, ONTUYECKHE CBETOBOIbI
4 KBAHTOBBGIE SAABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eta-, ramMa-u3inydenus. Peakiuu anbda-u O6eta-pacnaaa
4.2 | Omnsitel Pe3epdopna no paccesHuro anbga-vyactuil. [lnanerapuas moaens atoma
4.3 CocraB aroMHoOTO sipa. M30TO0MBI
4.4 | Tlepuon moyypacrnaaa aTOMHBIX siIep
4.5 | Slnepubie peakiuu. 3aKOHBI COXPAHEHUS 3aPSI0BOTO U MACCOBOTO YUCEI
DQusuueckue sA61eHUsA 8 NPUpooe: eCTECTBEHHBIN Pal0aKTUBHBINA (JOH, KOCMUYECKHE JTYUH,
4.6 | paaMoaKTHBHOE U3TYYCHUE MPUPOJIHBIX MUHEPAJIOB, ACHCTBUE PAIMOAKTUBHBIX U3TyUEeHUN

Ha OpraHnu3M 4YCJIOBCKA




4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUyalbHBIA T03UMETp, KaMepa Buiibcona,

sIepHasl SHEPreTuKa

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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