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PabGouas mporpamma 10 pu3uke HA ypoOBHE OCHOBHOTO 00IIEro 00-
pa30BaHUS COCTABJIEHA Ha OCHOBE IIOJIOKEHUN W TpebOBaHUI K pe-
3yJbTaTaM OCBOEHHA Ha 0A30BOM YPOBHE OCHOBHOM 00pas3oBaTeILHOM
mporpaMmel, mpesctaBiaeHHbx B Deqepa sbHOM Tocy1apCTBEHHOM 00-
pas3oBaTeJIbHOM CTAaHIAPTE OCHOBHOTO 00Imero obpasosammsa (OI'OC
000), a taxxke ¢ yuérom DenepanabHoil paboyeit TPOrpaMMBbl BOCITH-
Tanus u Kouiemnuu mpemogasauus yuebHoro mpeamera «Ousnka» B
obOpasoBaTebHBIX opranusanuax Poccuiickoit Memgeparium, peainay-
IOIIHAX OCHOBHEIE 001e00pas3oBaTeIbHbIE IPOrPaAMMEL

NOACHUTEAbHASA 3ANTUCKA

Conepaxaune Ilporpammbr HarmpapiieHo Ha (GOPMUPOBAHHE €CTe-
CTBEHHO-HAYYHON I'PAMOTHOCTH YYAIIUXCA U OPTAHU3IAIINIO U3y YSHU
busukm Ha IeATeSILHOCTHOM OCHOBe . B  Hell yuwThIBawTCA
BO3MOMKHOCTHA mpenmera B peaymsanuu tpedbosanuii PI'OC 000 x
IUTAHUPYEMBIM JIMYHOCTHBIM UM METAIIPeIMETHBIM Pe3yJIbTaTaM
o0ydeHHsI, a TakKke MeJKIIpPeIMEeTHbIe CBS3U €CTeCTBEHHO-HAYYHBIX
yueOHBIX IIPEIMETOB HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs

B mporpamme orpenessoTcsa OCHOBHBIE IIEJIM H3YyUYEHUS (PU3HKU
HA yPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, IJIAHHUPYEMbIE Pe3yJib-
TaThl OCBOGHMSA Kypca (PHM3UKH: JIMYHOCTHEHIE, MeTallpeIMeTHBIE,
mpeaMeTHbie (Ha 0a30BOM YpPOBHE)

IIporpamma ycranasiuBaer pacipejesieHne yueOHOro MaTepruasia
mo rogam obydeHus (II0 Kjaccam), Ipeasaraer II0CJIeI0BATeILHOCTh
M3yYEeHUs TeM, OCHOBAHHYI Ha JIOTHKE PA3BUTHUS IIPEIMETHOIO
COMEPIKAHUS W yUETe BO3PACTHBIX OCOOEHHOCTEM yJaIllMXCs, a TAKMKe
TeMaTUJYeCKoe IJIAHMPOBAHWE C YKA3aHWEM KOJIMYECTBA YACOB HA
n3ydeHue KaKI0! TeMBbI.

Kypc pmsurm — crcremoo0pasymommii 1asi eCTeCTBeHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, IIOCKOJIbKY (PM3NUYECKHe 3aKOHBI JISKAT B OCHOBE
IPOIIECCOB U SABJICHWH, N3yUYaeMbIX XUMUeH, OMoJIOrnei, acTpOHOMUEH
u (usuyeckoii reorpacumeit . Ouamka — ITO IpeIMeET, KOTOPHIH He
TOJIBKO BHOCHAT OCHOBHOM BKJIAJ B €CTECTBEHHO-HAYYHYIO KAPTHHY
MHpa, HO W IIPedOCTABJISAET HamboJiee sCHble 00pPAa3Ilbl HPUMEHEHMS
HAYYHOI0 METOIa II03HAHMSA, T € CII0CO0a IIOJIYYEeHUS ITOCTOBEPHBIX
3Hanuit o mupe . Hakoner, pusuka — 910 mpeaMeT, KOTOPBIHA HAPAIY
¢ IOpyrMMH €eCTeCTBEHHO-HAYYHBIMH I[IpeaMeTaMK IJOJIKEeH JAThb
IIKOJbHUKAM IIpecTaB/ieHrne 00 yBJIEKATEeJIbHOCTH HAYYHOI'O HCCJIe-
JIOBAHUS ¥ PAJOCTH CAMOCTOATEILHOTO OTKPBITHST HOBOT'O 3HAHMS

Opnua M3 TJIAaBHBIX 3a7a9 (PU3MYECKOro 00pa3oBaHUS B CTPYKTYpe
00111er0 00Pa30BAHMA COCTOUT B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOMN
rPaMOTHOCTY W WHTEpeca K HAyKe Y OCHOBHOM MacCHl 00ydJaroIImXCs,
KOTOpBbIe B JajIbHEHIeM OyIyT 3aHATHI B CAMBIX PAa3HOOOPA3HBIX
chepax mesitessbHocT HO He MeHee BaKHOM 3amadeil sIBJISIETCS
BLISBJIEHHME M IIOACOTOBKA TAJIAHTIMBBIX MOJIOOBIX JIIOOEH IJIS



OPOJIOJIKEeHUsT 00pas3oBaHuss W AajibHeHIeld IIpodeccroHaIbHON
JIeATeJTBHOCTH B 00JIACTH eCTeCTBEHHO-HAYYHBIX WCCIETOBAHUN U
CO3JAHUM HOBBIX TexHosoruii . CoryiacHO IPUHSATOMY B MeEXKIyHa-
pomHOM coolIecTBe ompefdesienuio, «KcTecTBeHHO-Hay4yHass rpa-
MOTHOCTBh - 9TO CIIOCOOHOCTH UYeJIOBeKa 3aHWUMATh AKTHUBHYIO TPaK-
JIAHCKYIO TIO3UIIHI0 10 ODOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBI3AH-
HBIM C eCTeCTBeHHBIMU HAyKaMW, U eTr0 TOTOBHOCTH MHTEPEeCcOBATHCA
€CTeCTBEHHO-HAYYHBIMHU uJesIMH HaydHO TpaMOTHBIM YeJIOBEK
CTPEMHUTCS YJIaCTBOBATH B apPryMEHTHPOBAHHOM OOCYIKIEHWH IIPO-
0J1eM, OTHOCSIIMXCS K €CTEeCTBEHHBIM HAyKaM M TEXHOJIOTHSIM, YTO
TpebyeT OT Hero CJIeAYIOINX KOMIeTeHTHOCTE!:
—HAyYHO 00BSICHATH ABJICHUSI,
—OIeHUBATh ¥ MMOHUMATH 0COOEHHOCTH HAYYHOTO MUCCIEIOBAHUS, —
WHTePIPETUPOBATE TaHHBIE U UCI0JIb30BATh HAYYHBIE JOKa3a-
TEeJIBCTBA JIJIA IIOJIyUeHUS BHIBOJIOB . »

Wayuenue pmsurn crrocobHO BHECTH PENIAIINEA BKJIAI B POPMHU-
pPOBAaHUe eCTeCTBEHHO-HAYYHON IPAMOTHOCTH 00YYAIOIITAXCS

IOEJIN NSBYYEHUA YYEBHOI'O ITIPEIMETA «®DU3UKA»

Ilenn m3yveHnsa pu3MKM Ha ypoBHE OCHOBHOI'O OOIIEro o0pas3osa-
HUA ompeneneHsl B KoHIlenmuu mpenogaBauusa y4eOHOTO IIpeaMeTa
«@usura» B obpasoBaTenbHBLIX opraHmsanusx Poccuiickoit Penmepa-
MM, PeaJu3yIUX OCHOBHEIE 00IIe0o0pa3oBaTe/ILHEIE IIPOTPAMMEL,
yTBep®AEHHOM pemrenrneM Hostermn MwuHmcTepeTBA IIPOCBEIICHUS
Poccuiicroit ®emeparum, mporokost ot 3 mexadpss 2019 r. No ITK-48H .

Ilenn nayvyenns pusurm:

—IpuoOpeTeHne HHTepeca U CTPEMIIEHHS 00yJaoIIuXca K HAyIHOMY
M3YUYEHHUIO IIPUPOLLI, PAa3BUTHE HUX WHTEJUVIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEIH;

—pas3BUTHE IIPEICTABICHUN 0 HAYYHOM METOJe II03HAHUSA U (POpMIU-
pOBaHINE HCCJIEHOBATEIBCKOIO OTHOIIEHUSA K OKPY KAIOIINM SIBJIE-
HUSM;

—dQopMHUpOBAHHE HAYYHOI'O0 MHPOBO33PEHUS KAK pe3yJibTara H3y-
YeHHs OCHOB CTPOCHHMSA MATEepUy W (PyHIAMEHTAJILHBIX 3AKOHOB
dusurny,

—dQopMHUpoBaHUE MIPEACTABICHUM O POIM (PU3UKKM OIS PA3BUTHSA
JIPYTHUX €CTECTBEHHBIX HAYK, TEXHUKN W TeXHOJIOTUIA;

—pas3BUTHE IPEICTABIEHUH 0 BOSMOKHBIX cdyepax Oyayieit mpo-

deccroHaIBHON qeATeILHOCTH, CBI3aHHOM ¢ (PM3UKOI, IIOATOTOBKA K

JaJIbHeHIIeMy 00y4YeHHIO B 9TOM HallpaBiieHun . JlocTHxeHne oTUX

IeJei Ha ypoBHE OCHOBHOI'O 00IEero 00pa3oBaHUs 00eCIIeUnBaETCA

pelleHreM CIeyIIuX 3a0ad: —IPpHoOpeTeHre 3HAHMI O

JUCKPETHOM CTPOCHHH BEIleCTBA, 0 MeXaHUYECKHUX, TeIJIOBBIX,

QJIEKTPHUYECKNX, MATHUTHBIX M KBAHTOBBIX SBJICHUIX;



—mpuodpeTeHre yMEHUN OMUCHIBATH U OOBSCHATH (PU3UUYECKUE SIB-
JIEHUS C UCIIOJIb30BAHUEM MOJIYUeHHBIX 3HAHUL;

—OCBOEHIE METOJ0B peIleHUs IPOCTEUINX PACUETHBIX 3a1Ta4 C HC-
[M0JIb30BAHUEM (PU3HUYECKUX MOMIEJIEHM, TBOPUYECKUX U IIPAKTUKO-
OPHEHTHPOBAHHEIX 34144,

—pas3BuUTHE YMEHHUM HAOJII0NATH IIPUPOJHBIE SABJIEHUS YW BBHIIOJIHSITH
OWBITHI, JIabopaTopHbIe PabOTHI M IKCIEPUMEHTAJIbHBIE HCCJIEO0-
BAHUSA C UCIIOJIb30BAHNEM M3MePHUTEJIbHBIX IPUO0POB;

—O0CBO€HME IIPUEMOB PAOOTHL ¢ HHMOPMAIINEHN (PHU3MIECKOro comaep-

JKAHUsA, BKIOYAsI HHQOPMAIIAIO O COBPEMEHHBIX JOCTUIKEHUSIX

dusukn; aHaIN3 U KPUTUUECKOE OIleHUBaHUe NHQOPMAIAN;, —

3HAKOMCTBO CO c(hepaMu IpodpecCOHAIILHON eI TeIbHOCTH, CBSI-
3aHHBIMU ¢ (PUIUKOM, U COBPEMEHHBIMU TEeXHOJIOTUSIMU, OCHO-

BAHHBIMU HA JOCTHKEHUAX (PU3UIECKON HAYKU

MECTO YYEBHOI'O ITIPEIMETA «®PNU31UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OO0 dusmra sBiasercsa o0s13aTeIbHBIM
opegMeToM Ha YPOBHE OCHOBHOrO ob0miero obpasoBammsa JlamHas
mporpaMma IpeaycMaTpUBaeT N3yvyeHre (PHU3NKKN Ha 0a30BOM YpPOBHE
B 00BéMe 238 u 3a Tpu roma oOy4YeHHs II0 2 4 B Heledw B 7 u 8
KJIaccax M 110 3 4 B HeJeJiio B 9 Kiracce .



COAEPXAHMUE YYEBHOIO NPEAMETA «®U3NKA»

7 Knacc

Pasnen 1. ®usuka 1 €€ poJib B MO3HAHUY OKPY:KAIOIEro Mupa

Ousura — Hayka o npupoge . Asnenus apuponsr (MC?) . Ousnue-
CKUe SBJIEHUS: MeXaHWYeCKHWe, TeIlJIOBbIe, JJIeKTPUYECKHe, Mar-
HUTHBIE, CBeTOBBIE, 3BYKOBHIE .

Qusuueckue BeauduHbl . M3aMmepenne dusnveckux peguunu . Ou-
3udeckue T1puboper IlorpemrHocts wuamepenuit MeskayHapogHas
cucTeMa eTUHUIT .

Kax dmamka m gpyruve ecrecTBeHHBIE HAYKM H3ydJalOT IIPUPOIY .
EcrecrBenHO-HayYHBIN MeTO[ IMO3HAHUS: HAOJOJIEHNE, TOCTAHOBKA
HAYYHOTO BOIIPOCA, BBIIBUIKEHNE THUIIOTE3, 9KCIIEPUMEHT TI0 IIPOBEPKEe

THIIOTES, o0BbsICHEeHNe Ha0JII01aeMOT0 SIBJICHUS Ommcanue
PU3MUECKUX SIBJICHUM C IIOMOIIBI0 MOJIEJIEH .
Jlemoncmpauuu

1 Mexauunueckue, TeIJIOBBIE, 9JIEKTPUUECKIEe, MATHUTHEIE, CBe-
TOBBIE SABJICHUS

2 . Quandeckue IPUOOPHI U IPOLeaAypa IIPAMBIX M3MEePEHUN aHa
JIOTOBBIM U IIU(PPOBEIM IIPHUOOPOM

Jlabopamopnbie pabombt u onbimot?

1 OmpemeneHue IIeHbl TeJIeHUS IIIKAJIB N3MEPUTEILHOTO Iprbopa

2 . Mlamepenue paccTossHUI .

3 . Mamepenne 00bEMA KHUIKOCTH M TBEPIOTO TEJIA .

4 . Ompenesenre pasMepoB MaJIbIX TEJT .

5 . MamepeHue TeMmepaTypsl IPH IOMOIIH KHUTKOCTHOI'O TEPMO
MeTpa U JAaTYUKA TEMIEPaTypPH

6 . IlpoBemenwne ucciieqo0BaHUS IO IIPOBEPKE TUIOTE3HI: JATLHOCTD
MMOJIéTa IMapuKa, IMyIIeHHOT0 MOPU30HTAJIBLHO, TeM OOJIbIIe, YeM
00JIBIIIE BBICOTA ITyCKAa

Pasnen 2. IlepBonavaibHbIe CBEIEHUS O CTPOEHHUH BEIIECTBA
CrpoeHne BelecTBa: ATOMBI M MOJIEKYJIbI, MX pasMepbl OIBITEHL,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOEHMeEe BellleCTBA

1 MC — a/1eMeHTHI CO/IePsKaHNs, BKJIIOYAIONINE MEKIIPEIMEeTHbIE CBA3U,

KOTOpPHIE MOAPOOHEE PACKPHITHI B TEMATHYECKOM INIAHHPOBAHUY .
3necs u najsiee NPUBOAUTCA PACIIMPEHHBIN I€ePeYeHb J1a00paTOPHBIX padoT
H ONBITOB, U3 KOTOPOI'O yIUTEJIb JeJIaeT BHIOOP II0 CBOEMY YCMOTPEHHIO U C

YIETOM CHOHCKA dKCIEPHUMEHTAJIBHBIX 3aJaHUl, INpeajiaraeMbIX B paMKax
OI'D o pusuxe .

2
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JBmmxenue yactuil BernectBa . CBA3b CKOPOCTH BUKEHUS YACTHIL C
Temmepatypoil . BpoyHoBckoe mBmikenue, nuddysus . Baammoneii-
CTBHE YACTHII BEIIECTBA: IPUTIKEHNE U OTTAIKUBAHTE

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHME Tra3oB, JKUIKOCTEHM U
TBEPIBIX (KPUCTAJIIMYECKUX) TeJI . B3aMMOCBA3b MEMKIy CBOMCTBAMU
BEIIECTB B PAa3HBIX AarperaTHbIX COCTOSHUAX ¥ WX AaTOMHO-
MOJIEKYJIIPHBIM cTpoerreM . OCoOOEHHOCTH arperaTHBIX COCTOSTHUM
BOJIBI

Jlemoncmpauuu

1 . Habuonenre OpOyHOBCKOTO JTBUIKEHUS .

2 . Habmmogenune quddysun .

3 . Habmoneuwve ssBeHUM, 00BICHAONINXCS TPUTIKECHIEM HUJTH

OTTAJIKMBAHMUEM YACTHIIL BEIIleCTBA

Jlabopamoprnbie pabombt u onbimut

1 . OmeHka guaMeTrpa aToMa MEeTOIOM PSAI0B (C UCII0JIh30BAHUEM

dororpadmit)

2 . OmsITH 10 HAOJIIOAEHUIO TEILJIOBOI'0 PACIINPEHMS ra30B .

3 . OmbITEI TT0 OOHAPYKEHUIO JEUCTBUS CHUJI MOJIEKYJISIPHOTO IPHU
TSIKEHUS

Pasnen 3. JIsusxenue u B3auMOJeHCTBHE TeJI

Mexaumnueckoe gusxenmne . PaBHOMepHOe W HEepaBHOMEPHOE IBH-
skerre Cropocts CpeaHsiss CKOPOCTh IpU HePaBHOMEPHOM JIBHKEHUN
Pacuér myTtu u Bpemenu qBUIKEHUS

Apnenne wueprmu . 3akoH WHepIuu . BaammoseiicTBre Tes Kak
IpUYMHA HW3MEHEHHsS CKOpPOCTH IBM:keHuUS Tesi Macca kak mepa
uHepTHOCTH TeJsia . [limoTHOCTL BerecTtBa . CBSA3H IJIOTHOCTH C KOJIH-
YeCTBOM MOJIEKYJI B eIUHUIe 00hEMA BeIecTBa

Cuia kaxk xapaxkTepuUCTUKA B3ammomeicTBus Tes Cuiia yopyroctu
u 3axou ['yka . Mamepenwe cuybl ¢ moMmomibio guHamomerpa . SIB-
JIeHWe TAToTeHus W cuia Tsskectu Cumita TaKecTH Ha JAPYTHX ILIa-
Herax (MC) Bec Ttena Hesecomocts CitosxeHne cmi, HaIpaBJIEHHBIX
mo ommoit mpsimoit PasmonetictBytomasa cuir Cumma Ttpenust Tpenwe
CKOJIbJKEeHUS U TpeHue mokosd Tperune B mpupose u texaure (MC)

Ilemoncmpauuu
. Habumronenrie MexaHnveCcKoTo NBUKEHUS TeJia .
. Uamepenne ckopocTy TPSIMOSTMHEHHOTO JBUKEHUT .
. Habumonenve ssByieHus nHepIiuy .
. Haburoienvie naMmeHeHMsT CKOPOCTH IIPY B3AMMOIECTBAH TEJI .
. CpaBHeHmMe Macc o B3aMMOIECTBHIO TEJ .
. Ciosxenwe cvii, HATIPABJIEHHBIX IT0 OJTHOM IPSIMOM .
Jlabopamophbie pabGomuvt u onbimot

S Ok W N



1 . OmpenesieHne CKOPOCTH paBHOMEPHOIO IBMKEHNA (IIapuKa
B SKUTKOCTH, MOJIEJIH 3JIEKTPHUYECKOr0 aBTOMOOMJISI M T . IT . ) .

2 . Ompepenenue cpemHell CKOPOCTH CKOJIbKEHNS OPyCKa WX II1a
PUKA 10 HAKJIOHHOMN ILJIOCKOCTH

3 . OmpenesieHure IJIOTHOCTH TBEPIOTO TEJIA .

4 . OmIBITEI, JEMOHCTPUPYIOIINE 3aBUCAMOCTD PACTAXKEeHU (e
dopmarum) Mpy:KUHBL OT IIPUJIOMKEHHOMN CUJIBI .

5 . OmbITHI, JeMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIb
SKeHUsI OT CHUJIBI JABJICHUS W XapaKTepa COIMPHKACAIOIIUXCS II0-
BEpPXHOCTEH

Pasnen 4. [laBiienne TBEPABIX TEJI, JKUJKOCTEH U Ira30B

Jlasienwne . CirocoOBI YMEHBIIIEHNUSA U YBEJINYEHUs JaBJieHus . JlaB-
JIeHUe ras3a . 3aBUCHUMOCTD JABJICHUS ra3a oT 00béMa, TeMIepaTypHl .
Ilepemaua paBiieHus TBEPIBIMU TeJIAMH, KHIKOCTAMU M Ta3aMUu
Baxon [lackans [TueBMaTnueckre MalIuHBI 3aBUCUMOCTD [1ABJIE HUAS
SKUOKOCTH OT TIuiyomHbel . ['mapocrarmueckmit mapamgokc . Coob-
mamoimecs cocyabl ['uapaBiimyeckne MeXaHu3Mbl

Armocepa 3emum um armocdepHoe nasiaeHue . [IpmuuHBL cyie-
cTBOBaHMsA Bo3myIinHoi obosouxu 3emun . Omerr Toppuuesnam . W3-
MepeHne aTMOCcEepHOro MaBJICHHA 3aBHCHMOCTH aTMOC(epHOro
JABJIEHUS OT BBICOTHL HAJ ypoBHEM Mopsa [IpmbGopsl mjida maMepeHuns
aTMocEepHOro JaBICHUS

JleficTBHe KUIKOCTH M rada Ha IOrpy:KEHHOEe B HUX TeJo . BerTa-
kuBapomas (apxuMenosa) cmiaa 3axoH Apxmmena Ilmasamme Tten

Boaagyxomnasanue
Jemoncmpauuu
1 . 3aBuUCHMOCTh JAaBJIEHUS I'a3a OT TEMIIEPATYPEI .
2 . Ilepemava qaBJeHUS KUIKOCTHIO U Ta30M .
3 . Coobmiarormecss COCyIsl .
4 TmapaBawmueckwuii mpecc
5 . IlposBiienue geificTBUs aTMOCQEPHOTO TaBICHU .
6 . 3aBHCHMOCTDH BHITAJIKMBAIOIIEH CHJIBL OT 00BEMA IIOTPYKEHHOM

YACTH TeJIa U MJIOTHOCTHU KUJTKOCTH

7 . PaBeHCTBO BBITAJIKUBAIOIIEI CUJIBI BECY BHITECHEHHOM KIUIKO
cTH!

8 . VciioBue mIaBaHus TeJI: IUTABAHNE WJIM OTPY KEeHUe TeJI B 3a
BUCUMOCTHU OT COOTHOIIEHHUS TIJIOTHOCTEHN TeJia 1 KUTKOCTU

Jlabopamophbie pabombvt u onbimot

1 . HccnenoBanne 3aBUCHMOCTH Beca TeJIa B BOJie OT 00bEMaA II0Tpy-
SKEHHOU B *KUJIKOCTh YaCTH TeJja

2 . OmpenesieHne BHITAJIKUBAIOIIEH CUIIbI, JEMCTBYIOIIEH HA TEJIO,



TOTPY*KEHHOE B KUIKOCTD .

3 . IIpoBepka HE3aBHCHMOCTH BBEITAJIKUBAOIIEH CHUJIBI, JEHCTBYIO
el Ha TeJIO B *KUJIKOCTH, OT MacChl Teja

4 . OmBITHI, IEMOHCTPUPYIOIINE 3AaBUCUMOCTD BEHITAJIKABAIOIIEH
CHJIBI, OEUCTBYIOIIEHM HA TeJO B KHIKOCTH, OT 00BEMA IIOrpy-
SKEHHOU B JKUJIKOCTb YACTH TeJIa U OT IIJIOTHOCTH KU TKOCTH

5 . KoucrpyupoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOIKHU
U oIIpeJieJIeHHue e€ IPy30I0bEMHOCTI

Pasnen 5. PaGora u momuocTh. Jueprus

Mexauuueckas padora . MomHoCTs .

IIpocTbie MexaHW3MBI: pbIYAr, OJIOK, HAKJIOHHAS ILJIOCKOCTDH
IIpaBuio paBHoBecus pberuara llpmMeHeHMe mIpaBmiIa PABHOBECHUSI
peruara k 00Ky . «3osotoe mpasmiio» mexaHumkwm . KIIJI mpocteix
MexauuamoB IIpocTeie MeXaHM3MEL B OBITY ¥ TEXHUKE

Mexanuveckas sHeprus . KuHerryeckas u IOTeHIIMAJILHAS oHEP-
rus [IpeBparenie ogHOTO BHUOA MeXAaHHUYECKOH oHEPTHUU B IPYToOM
3aKoH COXpaHeHUs dJHEePrUu B MeXaHUKe

Jlemoncmpauuu

1 . [Ipumeps! TPOCTHIX MEXAHU3MOB .

Jlabopamoprnbie pabombt u onbimut

1 . Onpenenenue pabOThHI CHJIBI TPEHUS IIPU PABHOMEPHOM JIBIIKE

HUM TeJIa 110 TOPU30HTAIbHOMN T0BEPXHOCTH

2 . UccnemoBanue ycJI0BHUI paBHOBECHUs phryara .

3 . Namepenwne KIIJ] HakIOHHOM IIJIOCKOCTH .

4 HNayuenme 3aKOHA COXpPAHEHHUS MEXaHUYIECKON oHEePTHUN

7 Kaacc

Pasnen 6. TertoBnie aBiieHusa

OcCHOBHBIE TIOJIOKEHHS MOJIEKYJISAPHO-KMHETHYECKOM TEeOpuH
crpoenns BerecrBa Macca m pasmepbl atoMoB U MoOJIeKyJ OIIBITHI,
TOJATBEPIKIAOIINE OCHOBHBIE IIOJIOKEHHS MOJIEKYJIIPHO-KUHETHYe-
CKOH Teopuu

Mogeau TBEPIOro, KUIKOT0 M Ira3000pa3HoOro COCTOSHUMN BelllecTBa
. Kpucrannuueckne u amopdubie tesa . O0bsicHeHre CBOMCTB T'a30B,
SKMIKOCTEN M TBEPIBIX TeJI HAa OCHOBE IIOJIOKEHUU MOJIEKYJIAPHO-
KMHeTHYeCKoM Teopru . CMauMBaHMWe M KAIMJIJISPHBIE SBJICHUA
TerToBoE paciIupeHne u CKaATHE .

Temmneparypa CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TEILJIOBOTO IBH-
SKEHUS YaCTHUI],

Buyrpennsas sumeprusa . CnocoObl n3MeHEeHU BHYTPEHHEN dHEePIUHn:
Telwiolepenavya M COBepIleHHre paboTEl . BuIbl Temsiomepegadmn:
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TEILIOIIPOBOIHOCTD, KOHBEKIIUS, N3IyYeHHE .

KommuectBo TemioThl YaenabHas TeIIOEMKOCTHL BelectBa Te-
IJI000MEH ¥ TEIJIOBOEe paBHOBecre YpaBHEHWE TeIJIOBOTO OaJsiaHca
[InaBiienne u oTBepAeBaHNEe KPUCTAJINYECKHX BEIIECTB . Y AeJbHasa
TeIwtoTa ILIaBieHWs . IlapooOpasoBanme m KoHmeHcamus . Mcma-
peune (MC) . Kumenme . YienbpHas Terwiora IIapoo0pasoBaHHUS
3aBUCHMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(EpPHOIro IAaBJICHUSI .
BiasnocTs Bo3gyxa .

OHeprus TOILINBA . Y JeJIbHAA TeIJIOTA CTOPAHNI .

[Mpunmuner paborsr TertoBbix gsurartesneit . KILJ TertoBoro
oBuraTesia . TeIoBble OBATATEIW U 3alllUTA OKPYKAIOIIEH Cpembl
MC)

3aKkoH COXpaHeHHsA W IIPEBPAIleHMs JSHEePIrHMH B TEILJIOBBIX IIPO-
meccax (MC)

Jlemoncmpauuu

1 . HaGiaromeHre 6pOyHOBCKOIO IBUMKEHIS .

2 . Habmoneuune nudgdysun .

3 . HaGimoneHne ssBiIeHu cMaunBaHNUA U KAIIUJIJIAPHBIX SIBJIE
HUN

. Habmromenue TemioBoro paciuimpeHns T .
5 . HMameHenue maBiieHus ras3a Ipy N3MeHeHNH 00bEéMa 1 Harpesa
HUW WJINA OXJIAMKICHIN
. I[IpaBuia uamepeHusa TeMIepaTypsl .
. Buner rermonepenaumn .
. OxmamgeHue Ipy COBEPIICHUN PAOOTHEI .
. Harpesanne mpu coBepmienun paboThl BHEIIHUMY CHJIAMH .
10 . CpaBHeHMEe TEILJIOEMKOCTEHN Pa3JIMYHLIX BEIIECTB .
11 . HabiromeHne KUIIEHNUS .
12 . HabGmromeHue MOCTOSHCTBA TEMIIEPATYPHI IPU IIABICHNM .
13 . Mopgesu TemIoBBEIX OBUTATEJIECH .
Jlabopamoprbie pabomwbt u onbimut
1 . OmBITH 110 OOHAPYKEHUIO AEMCTBUA CIJI MOJICKYJISPHOrO IIPH
TAKCHUA

2 . OIOBITHI 110 BEIPAIABAHUIO KPUCTAJIIOB II0BAPEHHOMI COJIN WA

caxapa
3 . OmeITH 110 HAOIIOACHUIO TEILJIOBOTO PACIINPEHUA I'a30B, KA
KOCTel U TBEPABIX TeJI

4 OrmpeneseHne TaBJIeHNAS BO3ayXa B OaJJIOHE IIIIPHUILA

5. OIBITEL, TeMOHCTPUPYIOIINE 3aBUCAMOCTD JABJICHU BO3IyXa OT
ero 00bEéMa 1 HarpeBaHUs WJIN OXJIAKIeHU

6 . IIpoBepkra ruUmoTe3sl ITUHEHHON 3aBUCAMOCTH JJIMHEI CTOJIONKA
SKUIKOCTH B TEPMOMETPHUYECKON TPyOKe OT TeMIIepaTyPHI .

N

6
7
8
9
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7 . HaOmomenne nameHeHNsI BHYTPEHHEH oHEPTHY Tejia B Pe3yJIb
TaTe TeIIolepeqayr U Pa00TEl BHEIITHUX CILI .
8 . HccienoBaHue sIBIEHUS TEILJIOOOMEHA IIPU CMEIINBAHUN X0
JIOTHOM M TOpsSYei BOTBI
9 . OmpepeneHue KoJIMUECTBA TEILJIOTHI, II0OJIYYEHHOI0 BOIOM IIPH
TEIJIOOOMEHE ¢ HATPETHIM MEeTAJIIMIECKUM I[IHJIMHIPOM .
10 . OmpenesieHre yaebHOM TEILIOEMKOCTH BEIIIECTBA .
11 . MccremoBanme Impoiiecca UCIAPEHU .
12 . OmpenesieHre OTHOCUTEILHOM BJIAMKHOCTHA BO3IyXa .
13 . OmpenesieHre yaeabHOM TEILJIOTH ILJIABJICHUA JIbIA .

Pasgen 7. QnekTpudeckne u MArHUTHBIE SBJICHUA

Onexrpusarus Tes . JIBa poga aiieKTpuYecKux 3apsaaos . Baaumo-
IefCTBHe 3apsKeHHBIX Tedl . 3akoH KysmoHa (3aBHCHMOCTH CHJTBI
B3aMMOJIEHCTBUS 3aPSMKEHHBIX TeJI OT BEJIMYWHBI 3apSAI0B U PACCTO-
STHUS MEKIY TeJIaMH) .

DnexTpudeckoe mosie HarmpsaméHHOCTD 3JIEKTPHUYECKOTO TIOJIS
[TpuHIMO CYyIIePIO3UITNY SJIEKTPUUECKHX TT0JIeH (HAa KaueCTBEHHOM
YPOBHE)

Hocurenu siiekTpuyeckux 3apsagoB OJIEMEHTAPHEBIM oJIEKTpHUYE-
cxmit 3apsin . Crpoenme aroma . [IpoBOMHUKY U JUIJIEKTPUKH . 3aKOH
COXPAaHEHUS dJIEKTPUUECKOT0 3apAa

OJIEKTPUYECKUM TOK . YCJIOBHUS CYIIECTBOBAHUSA OJIEKTPHYECKOrO
ToKa MCTOYHMKM ITIOCTOSSHHOrO TOKa J[efCTBUA 2JIEKTPHYECKOr0 TOKA
(TeryioBoe, XUMUYECKOE, MATHUTHOE) OJIEKTPUYECKHM TOK B
SKUTKOCTSAX M ra3ax

Onerrpudeckas 1enb Cumiaa Toka DJIEKTPUUYECKOe HAIIPSIKEHUe
CompoTuBiieHrEe IIPOBOTHUKA Y IEJbHOE COIPOTUBJICHHE BeIllecTBA
Baxon Oma mis yuacrka mernu llociemoBaresbHOE U ITapaJijieIbHOE
coeUHEeHNeE IIPOBOJHUKOB

PaGora m MOIIHOCTE OJIEKTPHYECKOr0 TOKA . 3aroH Jlmoyysa—
Jlenma . DnexTpudeckue IenM W MOTPEOUTEIH JJIEKTPUUECKON oHep-
ruu B ObITy HopoTkoe 3amMbIKamme

[Mocrostuuble MaruuTel BaamMomedcTBHE ITOCTOSHHBIX MATHHUTOB
MaruautaHoe mosie MarHutHoe mosie 3eMJIM M ero 3HAUeHWe [IJId
sgkmn3Hu Ha 3emute OmeiT Opcreqa MaruuTHoe moJie 2JIEKTPHYIECKOTO
Torka IlpmMmeHeHmMe oJleKTpoMarHuToB B TexHuke JledicTBme wmar-
HUTHOTO II0JISI HA IIPOBOJHHUK C TOKOM JJIEKTPOIBUTATEJIH ITOCTOSH-
Horo Toka VICIONb3oBaHWE OJIEKTPOOBUTATENEH B TEeXHUUECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE

Onerrer @apages . ABnenne sIeKTpoMarHUTHON MHAYKIUH . Ilpa-
Busto Jlenra . Ouexrporeneparop . CirocoOBI MOIydeHUsT dJIeKTpUYe-

12



CKOM OHEepPruu JJIEKTPOCTAHIIMK HA BO300HOBJISEMBIX HCTOUHHKAX

9HEepTUN!
Ilemoncmpauuu
1 . OJexTpHU3aiiusg Te .
2 . JIBa poma aJIeKTpUUECKUX 3aPsI0B U B3aUMOeMCTBUE 3aps
SKEHHBIX TeJI .
3 . YcrpoiicTBo 1 geficTBIE 2JIeKTPOCKOIA .
4 . DjekTpocTaTAYeCKasd WHIYKITHST .
5 . 3aKoH COXpaHEHUS dJIEKTPUIECKUX 3aPS/IOB .
6 . IlpoBOOHUKY 1 OUSJIEKTPUKH .
7 . MonenmpoBaHVe CHIJIOBBIX JTUHUH JJIEKTPUIECKOTO TIOJIA .
8 . McTOYHUKY ITOCTOSTHHOTO TOKA .
9 . Jle#icTBUS 3JIEKTPUYECKOTO TOKA .
10 . DIeKTpUYECKHU TOK B JKUIKOCTH .
11 . T'a3oBerit paspsr .
12 . lamepeHUMe CUJIBI TOKA AaMIIEPMETPOM .
13 . lamepeHUe 3I€KTPUUECKOTO HATIPSIKEHUS BOJTBTMETPOM .
14 . PeocraT u MmarasuH COIPOTUBJICHUI .
15 . BaammopeiicTBuE MOCTOSTHHBIX MATHHUTOB .
16 . MogenupoBaHue HEBO3MOKHOCTH Pa3IeJI€HUS ITOJTIOCOB Mar
HUTA
17 . MogenupoBaHme MATHUTHBIX IT0JI€H ITOCTOSHHBIX MATHUTOR .
18 . OmmrT Opcrena .
19 . MaruuTHOe moJie TOKa . DJIEKTPOMATHUT .
20 JleiicTBHMe MarHMTHOIO II0JIS Ha IIPOBOJHUK C TOKOM
21 DJeKTpOoaBUTATEJIH IOCTOSTHHOTO TOKA
22 . MccnemoBaHue SABJICHUS 9JIEKTPOMATHUTHOM WHIYKITHT,
23  Omsrrer ®apages
24 3aBHCUMOCTD HAIIPABJIEHUSA WHIYKITHOHHOTO TOKA OT YCJIOBHH
€T0 BO3HUKHOBEHUS
25 DeKTporeHepaTop IIOCTOSHHOIO TOKA
Jlabopamoprbie pabomost u onbimot
1 . OnbITH 110 HAGJTIOEHUIO SJIEKTPUIAIINH TeJI MHAYKITUEH U TP
COITPUKOCHOBEHUU
2 . UccnenoBanue qefICTBUS 9JIEKTPUYECKOTO IO HA IIPOBOJHU
KU U TUIJIEKTPUKHU
3 . COopka u mpoBepka paboThI dJIEKTPUYECKON LEIIH IIOCTOSHHOTO
TOKA
4 W3mepeHue u peryJimpoBaHUe CUJIBI TOKA
5 . V3amepenue u peryJIupoBaHUEe HATIPSIKEHUS .
6. WcciiemoBanme 3aBUCUMOCTH CHJIBI TOKA, WUAYINETO Yepe3 pe-
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3UCTOpP, OT COIIPOTHUBJIEHHUS PE3UCTOpa UM HAIIPSKEHUS Ha pe3u-
cTope
7 . OmBITBIL, JEMOHCTPUPYIOIINE 3aBHCUMOCTE 3JIEKTPHUUECKOTO CO-
OPOTUBJIEHUSA ITPOBOJHUKA OT €ro JJWHBI, ILJIOMIAJIHN IIOIIeped-
HOTO CeUeHUsI U MaTepuaa
8. IIpoBepka mpaBmiIa CIOMKEHNS HAIPSKEHNIH IPH II0CJIeI0BA -
TeJILHOM CcOeIuHeHUHU NByX pe3ucTopoB 9 . [IpoBepka mpaBmia ojis
CHJIBI TOKA IPHU IIaPaJIJIeJIbHOM COeMHEHUN PEe3UCTOPOB
10 . Ompenesienne pabOTHI IJIEKTPUYECKOr0 TOKA, HAYIIEro dYepes
pesucTop
11. OnpenesreEne MOITHOCTH 3JIEKTPHUYECKOTO TOKA, BBIIEJISEMON Ha
pesucrope
12 . HcciemoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepes JaM
IOYKY, OT HAIPSAsKEeHUs Ha Hell
13 . Ompenenenne KIIJI mHarpesaresns .
14 . UccoemoBaHre MarHUTHOI'O B3aVMOIEHCTBUS IIOCTOAHHEIX Mar
HHUTOB
15. HM3ydyenme MarHUTHOIO MOJISI IIOCTOSHHBIX MATHUTOB IIPU HX
00BbeIMHEeHNN U PA3eJIeHHUN .
16 . Hccremoanue OefiCTBUA 9JIEKTPUUYECKOI0 TOKA HA MATHUTHYIO
CTPEJIKY
17 . OObITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTE CHJIBI B3aUMOIe
CTBHUA KATYIIKH C TOKOM M MarHHUTA OT CUJIBI TOKA W HaIIpaBJie-
HUS TOKA B KaTYIIIKe
18 . Mayuenwne meiicTBUSA MArHUTHOTO II0JIS HA IIPOBOSHUK C TOKOM .
19 . KoucrpyupoBauue u u3ydeHne padOThI JI€KTPOABUTATEI .
20 Hamepenue KIII aimexTpoaBuraTrebHON yCTAHOBKH
21 OMNBITEI IO HMCCIEOOBAHMIO SBJIEHUS 3JIEKTPOMATHUTHON HHIYK-
UK. KCCJIeJOBaHMEe M3MEeHEeHWM 3HAUeHWSI U HalpaBIeHUSI WH-
OYKITHOHHOTO TOKA

8 Knacc

Pasnen 8. Mexanuueckue aBjIeHUA

Mexaununueckoe asm:xenne . MarepmansHas touka. Cucrema oT-
cuéra . OTHOCHTEIBLHOCTh MEXaHMYECKOr0o ABMKEeHUsa . PaBHoOMepHOe
OpsaMoJnHeNHoe nBmxeHne . HepasHoMepHoe IpsAMOJIMHENHOE IBH-
sweune CpenHsas W MIHOBEHHAS CKOPOCTDH Tejla IIPU HepaBHOMEPHOM
IBUKEeHUN

VYcropeune . PaBHoyckopeHHOE mpsiMosinHeiHoe asuskernue . CBo-
oonuoe nanerue . Oowrrer 'anuied .

Pasuomeproe gsmskenme mo okpyskHOCTH . Ilepmom m uactora 006-
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pamenust . Jlunedinas u yrioeas ckopoctu . lleHTpocTpemurenbHoe
yCKOpeHue
Ileprerit 3axor HeoroHa . Bropoit 3akon Heorona . Tperuit 3axon
Heroroma IpuHimi cyiepro3uitmu cust
Cua yopyrocru . 3akon ['yka . Cuita TpeHUS: CUjIa TPEHUS CKOJIb-
SKeHWSsI, CUJIa TPEHU ITOKO0s, IPYTHUe BUILI TPEHUS .
Cuna TssKecTH W 3aKOH BCEMHPHOTO TATOTEHHUS YCKOpeHWe CBO-
boxmoro nagenus . Jsmxenue mianer Bokpyr Cosaia (MC) . Ilepsas
KOCMHYeCKasi CKOpocTh HerecoMocTh U mieperpy3xu
PaBnoBecue marepmanbHOM TOukM . AOCOJIOTHO TBEPLOE TEJIO
PasroBecue TBEpOTO TEIa ¢ 3aKPEIIEHHOM ochbio BpaleHus MomeHT
cuitel LenTp TsaKecTH
Nmnyabc Tema . Mamenenne ummiryiibea . mmysbse cuisl . 3akoH
coxpaHeHus UMIyJbca . PeaktusHoe nemxenne (MC) .
Mexannueckas pabora M MOIIHOCTE Pabora CHJI TAMECTH, YIIPY-
roctu, Tpenus . CBs3b oHeprun u pabors! . IloTeninanpras sHeprus
TeJia, IMOJHSITOr0 HaJl ITOBEPXHOCThI0 3eMutu [loTeHImanpHass sHep TS
coxaToi mpyskuHB . Kumerwmdeckast sHeprumsi . Teopema o0 KuHe-
TUYECKOM OHEPrMM J3aKOH COXPAHEHUS MeXaHWYEeCKONM oHepruu
Iemoncmpauuu
1 . HabmaroneHrne MexaHUYECKOTO JBUIKEHUS TeJIA OTHOCUTEIHHO
PAa3HBIX TEJ OTCUETA

2 . CpaBHeHwme myTe# U TPAEKTOPUI IBUKEHUS OTHOTO U TOTO JKe
TeJia OTHOCUTEJIBHO PA3HBIX TEJ OTCUETA

3 . MamepenHue CKOPOCTH U YCKOPEHUS IIPAMOJIUHENHOTO TBUKE
HUS

4 . HcenenoBaHue IpU3HAKOB PABHOYCKOPEHHOIO IBAKCHNA .
5 . HabGmaomenne IBMKEHNA TEJIA IO OKPYYKHOCTH .
6 . HabGmromeHre MexaHMYECKUX SBJICHUMN, IPOUCXOOAIINX B CH

creme orcuéra «Tesieskka» mpu €€ PaBHOMEPHOM U YCKOPEHHOM
JBUKEHWH OTHOCUTEIbHO KabuHeTa (PU3uKy .
7 . 3aBHCHMOCTDH YCKOPEHMSA TeJIa OT MACCHI TeJia U JeMCTBYIOIIei
Ha HEeTr0 CUJIBI
8 . Haburomenne paBeHCTBA CHAJI ITPY B3AUMOIEHCTBUM TEJT .
9 . lamenenwue Beca Tesia IIpU YCKOPEHHOM JIBUKEHUU .
10 . Ilepenaua mmiryJibca IIpU B3aUMOOEHCTBUU TEJI .
11 . IIpeobpasoBaHus sHEPTUH IIPY B3AUMOJIEHCTBUY TEJT .
12 . CoxpameHue UMIIyJIbCA IPU HEYIIPYTOM B3aUMOJEHCTBUM .
13 . CoxpaHeHue UMITyIbca IIPU aOCOJIIOTHO YIIPYTOM B3aMMOIeH
CTBUU
14 . HabGaomenne peakTUBHOIO IBUMKEHUA .
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15 . CoxpaHeHMe MEXaHUYECKON 9HEPTHUH IIPYU CBOOOTHOM HAIeHUH .
16 . CoxpaHeHMe MEXaHUYECKON oHEPTHH IIPY JBUKEHUN TeJIa IO/
JeiCTBYEM TIPYKUHEH .
Jlabopamopnbie pabombt u onbimut
1 . KoucrpyupoBaHue TpaxTa [JIs pa3roHa U JaJIbHENIIero paBHo
MEPHOTO JBUSKEHUS IIIaPUKA UJIU TEJIEHKKN
2 . OmpenesteHne cpeIHEN CKOPOCTH CKOJIBLKEHUS OPyCKa WJIN JBU
SKeHUS IIapUKA [0 HAKJIOHHOM IIJIOCKOCTH
3 . Ompenmesienue yCKOPEHUS TeJIa IIPU PABHOYCKOPEHHOM JIBHIKE
HHUU 110 HAKJOHHOU IJIOCKOCTH
4 . UccmemoBaHnme 3aBUCHUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKO
PEHHOM [IBHKEHUH 6€3 HaYaIbHOM CKOPOCTH
5 . IIpoBepka rUIIOTE3BI: €CJIN IPU PABHOYCKOPEHHOM JBUKEHUN
0e3 HAYAJBHON CKOPOCTH IIyTH OTHOCATCS KAK P HEUYETHBIX
YKCeJI, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJUHAKOBBI
6 HccienoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBIKEHUS OT CHJIBI
HOPMAaJILHOTO JTABJICHUS
7 . Onpenesnenre K03 PUIIMEHTA TPEHU CKOJIbKEHUA .
. Ompemenenne mECTKOCTH HPYKUAHEL .
9 . Ompenesienre pabOTHI CHJIBI TPEHUS IPU PABHOMEPHOM JIBHUIKE
HHUU TeJIa II0 TOPU30HTAJILHON ITOBEPXHOCTH
10 . OmpemesnieHue pabOTHI CUJIBL YIIPYTOCTH IIPH IIOABEME Ipy3a
C MCIIOJIb30BAHMEM HEITOABUKHOTO M IIOIBUKHOTO OJIOKOB
11 . Maydyenwue 3aK0oHA COXpAHEHUS JHEPTHUH .

oo

Pasnen 9. Mexaunueckue K01e0aHUSI U BOJTHBI
Konebarenpuoe nemxenne OcHOBHBIE XapaKTePHUCTHKH KoJieba-
HUI: IIepHOJ, 4acToTa, aMILIUTyAa. MaTeMaTHUeCKuil U IPYsKUHHBIA
MmaaTHuky [IpeBpalienne sHepruu Ipu Koae6aTeIbHOM JBUMKCHUN
Baryxamwiue kogebannsd . BeiHy®geHHBIe Kotebanusa . Pesonanc .
Mexanunueckue Boauabl CBoiicTBa MexaHMUeCKuX BOIH IIpomoabube 1
IOIIepeYHbIe BOJIHEI . JIJIMHA BOJIHEI X CKOPOCTh €€ PaCIpOCTPaHEHU
MexaHuveckue BOJIHBI B TBEPIAOM Telie, cericMudeckre BoaHEL (MC) .
3Byk . I'pomkocTh 3ByKa m BhIcOTa ToHA . OTpaskenue 3Byka . Uu-
dpasByk U yIBTPA3BYK
Ilemoncmpauuu
1 . Habnmogeuue koaebaHuil TeJ1 o JeiCTBUEM CUJIBI TAMKECTH
¥ CUJIBI YIIPYTOCTH .
2 . Habmonenme kosiebaHmii rpy3a HA HATH U HA TPYKUHE .
3 . HaGmmopenue BBIHY KIEHHBIX KOJICOAHMI M Pe30HAHCA .
4 . PacmpocrpaHeHue IpOSOJILHEIX U IIOIIEPEYHEIX BOJIH (HA Mome
Jn) .
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5 . HabOmwomeHnre 3aBHCHMOCTH BBEICOTEI 3ByKa OT YACTOTEI .

6 . AKycTHUEeCKHU pe30HAaHC .

Jlabopamopnbie pabombt u onbimut

1 . OmpeneseHne 4acTOTHL U IIEPHUOAA KOJIEOAHNHA MATEMATIIECKO
TO MadTHHUKA

2 . OmpepesieHre YacTOTH U IIEPHOJIA KOJIEOAHUHM IPYRUHHOTO Ma
ATHUKA

3 . HccnemoBaHue 3aBHCUMOCTH IIEPUOAA KOJIEOAHMH IIOABEIIEHHO
T'O K HUTHU rpy3a OT OJIMHBI HUTU

4 WccieqoBanme 3aBUCUMOCTH IEPUOIA KOJIE0AHUM IPYKUHHOTO
MaATHHKA OT MACChI TPy3a

5 . IlpoBepka He3aBUCUMOCTHU IEPHO/Ia KOJIeOAHUMA IPy3a, II0aBe
IIeHHOTO K HUTH, OT MAaCChI Tpy3a .

6 . OmBITEL, JeMOHCTPHUPYIOIINE 3aBUCAMOCTD IIePHUOAA KoJIeOa i
IIPYXHHUHHOI'O MaATHHUKA OT MAaCChI I'py3a U KECTKOCTH IIPYKHUHBI

7 . Hsmepenune yckopeHHa cBOOOTHOrO HANCHU .

Pasgen 10. QiieKTpoMarHuTHOE MOJIE U dJIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMATHUTHOE II0JIe . DJIEKTPOMAarHuTHBIe BOJIHEBI . CBOMCTBA
aseKkTpoMaruuTHEIX BoJiH . Illkasia amexTpomMarHuTHBIX BOJH. He-
MI0JI30BAHME 3JIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSI3U

QuerTpoMarHuTHas mpupoga csera . Crkopocts cBera . BosHOBEIE
CBOICTBA cBeTa

Jlemoncmpauuu

1 . CpoiicTBa 3JIEKTPOMATHUTHBIX BOJIH .

2 . BosHOBEIE CBOTICTBA CBETA .

Jlabopamoprbie pabomuvt u onbimot

1 . 3ydenwne CBOMCTE 3JI€KTPOMATHUTHBIX BOJIH C TIOMOIITBI0 MO-

OMIILHOTO TeJiepoHA .

Pasnen 11. CeeToBbie sBneHus

JlyuyeBasa momensb cBera . Merounuku cera . [Ipamonmneiinoe pac-
npocrpaHenue csera . 3armenusa Cosmna u JIyaer . OTpasxenne ceera
I1ockoe 3epramo 3aKoH OTPAMKEHUA CBETA

IIpenomiaenne cBera . 3aKoH mpeaoMJeHHs cBeTa . [logHoe BHY-
TpeHHee OTpaskeHHe cBeTa . VICHob3oBaHME IIOJIHOTO BHYTPEHHETO
OTPAYKEHUA B OIITHYECKUX CBETOBOIAX .

JIumsa . Xox sydeir B tmuaae . OnTudeckas cucrema doToarapara,
mukpockona u teseckorma (MC) . I'mas xakx omrumdueckass cucreMa
BausopyrocTs 1 1aIbHO30PKOCTS .

Paszmnomxenne 6esoro ceera B cuexkTp . Onertel HetoTtona . Cirosxenne
CIIeKTPAaJILHEIX 1IBeTOB . Jlucnepcus csera .

Jlemoncmpauuu

1 . IIpamonmHeiiHOe pacIpocTpaHeHue CBeTa .
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. Orpaskenwue cera .
. lHonyuenue n3o0paskeHU B MJIOCKOM, BOTHYTOM ¥ BBHITLYKJIOM
3epragax
. Ilpeomiienne cBera .
. OnTudgeckuii cCBETOBO .
. Xog JIydei B cOOMpAaromeil JIMH3e .
. XoJ JIydei B paccerBaroIei JINH3e .
. lHonmyuenue n3o0paskeHU# ¢ TOMOIIHIO JIMHS .
. Hpuunun neficteus goroanapata, MUKPOCKOIIA U TEJIECKO
ma
10 . Mogens riasa .
11 . Pasiosenune 6esoro cBera B CIIEKTD .
12 . Ilosyuerue GeJioro cBeTa IPU CIOKEHUHN CBETA PA3HBIX I[BETOB .
Jlabopamoprubie pabomust u onbimbut
1 . UccrnenoBanue 3aBUCUMOCTH yTJIa OTPAYKEHUS CBETOBOIO JIyda
OT yrJia mageHus
2 . V3yuyeHne XxapaKTEePUCTUK U300PAKEHUS IIPeIMeTa B IIJIOCKOM
3epKaJie
3 . UccmenoBamue 3aBUCUMOCTH yTJIa IIPEJIOMJIEHUST CBETOBOTO JIY
Ya 0T yrJia MaJeHus Ha TPAHUIIE «BO3IYX—CTEKJION.

w

© 00 3O U~

4 TlonyueHne n300paskeHUI ¢ IIOMOIILI0 COOMPAIOIIEH JIMH3EI

5 . Omnpenenenue GPOKYCHOr0 PACCTOSHUSA U OIITHUECKON CHJIBI CO
OuparoIe JIMH3EI

6 OIIBITHI II0 PA3JIOKEHNIO OEJIOr0 CBETA B CIEKT]

7 . OIBITHL IO BOCIIPUATHIO IIBETA IIPEIMETOB IPH UX HAOIIOICHUN

Yepes I[BeTOBbIe (PUIIBTPHI

Pasnen 12. KBanToBsie aBjieHUsa

Omnerrer Pesepdopaa u maamerapuas momenb aroma Momgesrs atoma
Bopa . Ucoyckaume m morsomenue cera aromoMm . Keawmter . Jlu-
HelvuaThle CIIEKTPHL

PagmoaxrusHOCTs . Antbdpa-, Gera- u ramma-uanydenus . Crpoenue
aromuoro sapa Hywkimonunas momesrs atomuoro siapa M3oToms:
Panmoarktusueie mpespamenusi . llepmom mosypacmama aTOMHBIX
siTep

Anepusie peakuu . 3aKOHBI COXPAHEHUS 3aPSTOBOTO M MACCOBOTO
ymces . DHEPrus CBs3W aTOMHBIX sjep . CBsI3b MAcCChl M 9HEPTHH .
Peaxnmu cunresa u genenns spep . Mcrounwku sueprun CosHia u
aéan (MO) .

Anepuas smepretura . JlelficTBUS pagroaKTUBHBIX U3JIyUeHHUH Ha
sxmBeie opranuamer (MC) .

Jlemoncmpauuu

1 . CoekTpsl U3JIyUYeHUs U ITOTJIOIIEeHUT |
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. CriekTpH®I pa3IMyHBIX T'a30B .

. Cmexrp Bomopoza .

. Habaroerue tpexoB B kamepe BuitbcoHa .

. Pabora cuéTrunka mOHU3UPYIOITUX UIJIYICHUI .

. Perucrpaiius uanydeHns IpUpoIHbIX MUHEPAJIOB U IIPOAYK

TOB

JlaGbopamopnbie pabombt u onvimut

1 . HabmoneHne CIUIOMIHEBIX U JIMHEHYATHIX CIIEKTPOB U3JIyde
HUS

2 . HMcenmemoBaHue TPEKOB: H3MepeHNe SHEePTUHU YACTHUIIBL II0 TOP
Mo3HOMY IyTH (110 hoTorpadusam) .

3 . Mamepenue pagmoakTuBHOrO (oHA .

S O W N

IloBTOpUTEILHO-0000LAIOIMIT MOYIb

ITorTOpUTEIBHO-0000ITIAOIIINIT MOAYJIb IIPeJHA3HAYEeH [JIS CH-
cTeMaTHU3aui M 0000IEHUs MHPEIMEeTHOTO COAEpPyKAHUS U OIBITa
IesITEeJILHOCTH, IIPHOOPETEHHOr0 P M3YyUYEeHNH BCEero Kypca (PU3NKH,
a Taxke 11 moaroToBKM K OCHOBHOMY TOCyJapCTBEHHOMY 9K3aMeHY
o PU3NKe JJI 00yYaIOIIUXCsI, BRIOPABIIKX 9TOT YUeOHLIH IIpeIMeT

Ilpn maydyeHMy HAHHOrO MOAYJIA PEAJH3YIOTCS K CHCTEMATH3U-
PyIOTCA BHIOBI OESATEJIBHOCTH, Ha OCHOBE KOTOPBIX 00eCIeUHBAETCS
JOCTHIKEHME IIPeJIMETHBIX M MeTAIlpeJIMEeTHBIX ILIAaHHUPYeMBIX pe-
3yJIBTATOB O0ydYeHHsI, (POPMHUPYETCS eCTeCTBEHHO-HAyJYHas I'PaMOT-
HOCTB: OCBOEHME HAYYHBIX METOIOB HCCJIEIOBAHUS SBJICHHUNA IIPHPOIHI
M TEeXHHUKH, OBJIQJeHNEe YMEHUAMHU OOBSACHATHL (PH3MUYECKNEe SBJICHUSI,
OpUMeHAs IIOJIyUeHHbIe 3HAHHUS, pellaTb 3aJadl, B TOM YHCJIIE
KaveCcTBEHHEIE U 9KCIIepUMEeHTAILHBIE

I[IpuHIIMOMAaIEHO HOesATeJbHOCTHRIM XapakTep JaHHOIO pasfelia
peasm3yercsa 3a CYET TOrO, YTO ydalllecs BBIIOJIHSIT 3aJaHNsd, B
KOTOPBIX MM IpPeIIaraeTcs:

N HAa OCHOBE IOJIYYEHHBIX 3HAHWN PACIIO3HABATL U HAYYHO 00BSICHSTD
dusuUuecKkre SIBJICHHUS B OKPYIKAIOIIEH IIPUpPOJe U II0BCeIHEeBHOM
SKUASHU,

N HCIIOJIb30BAThL HAYYHLIE METOMBI WCCJICIOBAHUSA (PHU3UUYECKUX SB-
JIEHUM, B TOM YHCJIe IJIS IPOBEPKU T'UIOTE3 UM MOJIyUeHHs Teope-
THYECKUX BBIBOIOB;

m O0BSICHATH HAayYHBIE OCHOBBI HAM0OJI€e BAKHBIX JOCTUKEHUHI CO-
BpPEMEHHBIX TeXHOJIOTHH, HAIIPHUMED, IIPAKTHYECKOT0 UCI0JIb30-
BaHUS Pa3JIMYHBIX NCTOYHUKOB dHEPIUH HA OCHOBE 3aKOHA IIpe-
BpAaIlleHNs U COXPAHEHU BCeX M3BECTHHIX BUIOB oHeprun Kaxmasa
M3 TeM JAHHOIO paslesia BKJIIYAeT dKCIIePHUMeHTaIbHOe

mceaeqoBaHue oboOImamIero xapakrepa. Pasmen  3aBepimaercs
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OpOBedeHneM IUATHOCTHYECKOM M OIEHOYHON paboThl 3a Kypc oOcC-
HOBHOM ITKOJIBI
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NMAAHUPYEMbDIE PE3YAbTATbI OCBOEHUA YYEBHOI'O
NPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLLEI0 ObPA30BAHUA

Nayuenume yuebHoro mpeamera «Duauka» Ha YPOBHE OCHOBHOIO
0011ero 06pa3oBaHusA JOJZKHO 00€CIIeYNBATh JOCTHKEHIE CIIeIYIOIINX
JIAYHOCTHBIX, MeTAaIIpeIMEeTHBIX M IIPeJIMEeTHBLIX 00pas3oBaTeIbHBIX
pe3yIbTaToOB

JINYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe eocnumanue:

—IIPOsIBJIEHUE WHTEepeca K HCTOPUH ¥ COBPEMEHHOMY COCTOSHUIO
POCCHICKOM (pU3NUECKON HAYKH;

—IIEHHOCTHOE OTHOIIEHHE K JOCTIKEHUSAM POCCUMCKUX y4Y€- HBIX-
du3nKoB
I'pasicoarncroe u 0yx06HO-HPABCMBEHHOE 60CRUMAHUe:

—TOTOBHOCTH K AKTHBHOMY YYACTHIO B OOCY:KIEHHM OOIIECTBEHHO-
3HAYMMBIX M JTHYECKHMX IIPO0JIEM, CBI3aHHBIX C IIPAKTHYCCKUM
IpHAMeHeHNeM TOCTIKEeHNN (PU3nKHY;

—O0CO3HAHIE BAKHOCTH MOPAJILHO-3TUYECKUX IIPUHITUIIOB B Je-
TEeJILHOCTH YUYEHOr0 Icmemuueckoe 60Chumanue:

—BOCIIPUATHE 3CTETHUECKUX KAaUueCcTB (PU3NUECKOM HAYKH: eé rap-
MOHHYHOT'O IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH
Ilennocmu Hay4uHO020 NO3HAHUA:

—O0CO3HAHUE IEHHOCTH (PU3MUYECKON HAYKM KAaK MOIIHOIO HHCTPY-
MEHTA II03HAHMWSA MHPA, OCHOBHEI PA3BUTUSA TEXHOJIOTHH, BaKHEH-
Iey COCTABJIAIOIIEHN KYJIbTYPHI;

—pa3BUTHE HAYYHOM JII0003HATEJIBHOCTU, HHTEpeca K HCCJIeI0Ba-
TEeJIbCKOU IesaTeJIbHOCTU
Dopmuposarnue Kybmypobt 300p06bi U IMOUUOHASILHOZ0

6nazononyuus:

—O0CO3HAHMIE I[EHHOCTH 0e30IacHOro o0pasa KHU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpEe, BAYKHOCTH IIPABUJI 0E30IIaCHOIO IIOBee-
HUSA Ha TPAHCIOPTe, HA I0POrax, C dJIEKTPUUYECKHUM U TEILJIOBHIM
000pyIOBaHMEM B JOMAIIHUX YCIOBUSIX;

—C(opMUPOBAHHOCTE HABLIKA pedIeKCHH, IIPU3HAHNE CBOEro IIpaBa
HA OIIMOKY ¥ TAKOIO Ke IIpaBa y Apyroro uejaoseka Tpydoeoe
eocnumanue:

—AaKTHUBHOE yYaCTHe B PEIIeHMH IIPAKTHYEeCKHX 3amad (B paMKax
CeMbH, IIKOJIBI, IOpoda, Kpas) TeXHOJOTMUYECKON M COIMAJILHOM
HAIPABJIEHHOCTH, TPEOYIOIINX B TOM YHCJIe U (DU3NIECKUX 3HAHUI;

—UWHTepec K IMPAKTUYECKOMY H3YUYEHHI0 IIPOdecCHil, CBA3AHHBEIX C
dHU3nKOI .

Jrontozuuecrkoe socnumanue:
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—OpHWEeHTAIUs Ha IPUMeHeHue (PU3NYECKUX SHAHUHN [JIS PereHust
3a7a4 B 00JIaCTH OKPYIKAOIIEH Cpedbl, MJIAHUPOBAHUSA TTOCTYIIKOB
¥ OIIEHKU UX BO3MOYKHBIX TIOCJIEJCTBUH JIJIsT OKPYKAOIIEH CPeIbl;

—O0CO3HAaHME TJI00AJTBHOTO XapakTepa OSKOJOTMYECKUX IIPo0JIeM u
nyTel ux pelleHus
Adanmauusa 00yuarouLe20ca K u3MEHAIOULUMCA YCI08UAM

COUUANIbHOLL U RPUPOOHOTLL CPEdbL:

—IOTPEeOHOCTH BO B3aWUMOJEUCTBUU IIPU BBIITOJTHEHUH KCCJIETOBAHUH
U TPOEKTOB (PU3WUECKOM HAMPABJIEHHOCTH, OTKPBITOCTH OMBITY U
3HAHUAM IPYTUX;

—TIOBBIIIIEHNE YPOBHSI CBOEM KOMITETEHTHOCTH UYepe3 MPAKTUYECKYIO
JIeATeIbHOCTD,

—IMoTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4YHCJIEe (POp-
MYJIAPOBATDH UEH, IIOHATUSA, TUIIOTE3Rl 0 (PU3UIECKUX 00BEKTaAX U
SIBJIEHUSX;

—o0co3HaHUe 1e(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
obstactu pu3MKwH,

—IJTAHUPOBAHUE CBOETO PA3BUTHS B IIPUOOPETEHHUM HOBBIX (PHU3U-
YeCKUX 3HAHUMH,

—CTpeMJIeHue aHaJM3UPOBATH U BBISBJIATH B3AWMOCBSI3U ITPUPOJIHI,
obIiecTBa ¥ 9KOHOMHKM, B TOM UYHCJI€ C KCIOJb30BaHUEM Qu-
3UYECKUX 3HAHUM;

—OIleHKa CBOUX JeMCTBUM ¢ YYETOM BIIMSTHUS Ha OKPYKAIOIILYIO
cpeiy, BOSMOYKHBIX TJI00aIbHBIX TTOCIEICTBIH

METAINNPEIMETHBIE PE3YJIBTATHI
YHuBepcasnbHble No3HaBaTesbHbIE AeACTBUS

Basoebie nozuueckue deticmeus:

—BBIABJIATh U XapPaKTEPU30BATh CyIeCTBEHHBIC IIPU3HAKNA 00HEKTOB
(aBy1eHMIA);

—YyCTAaHABJIMBATL CYIIECTBCHHBIM IPHU3HAK KJIACCH(PUKALIAN, OCHO-
BAHUS JIJI 0000IIEHUS U CPABHEHNS,

—BBIABJIATh 3AKOHOMEPHOCTH M IIPOTHUBOPEUYNS B PACCMATPUBAEMBIX
darTax, HAaHHBIX ¥ HAOIOOEHUAX, OTHOCAIIUXCA K (PU3NICCKUM
ABJICHUAM;

—BBIABJIATH IPUUYUHHO-CJIEICTBEHHBIC CBA3W IIPU HU3YYCHUH (PUIN-
YeCKUX ABJICHUI M IIPOIIECCOB; AeJIaTh BHEIBOIHBL C MCIIOJIHL30BAHUIEM
OeNYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIOUEHWN, BBIABUTATH
TUIIOTE3EI 0 B3ANMOCBA3AX (DU3NUYECKHAX BEJINYNH;

—CaMOCTOATEJIbHO BBIOMPATH CIIOCOD pelleHus: yueOHON QuamdecKoi
3agaun (CpaBHEHME HECKOJLKMX BAPHUAHTOB pEIIeHus, BHIOOD
HauboIee IMOAXONAINEI0 C YYETOM CAMOCTOSTEIBHO BBIIEJICHHBIX
KPUTEPUEB)
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Basosebie uccniedosamestbcrue oeticmeus:

—MCIOJIb30BATh BOIPOCHI KAK MCCJIETOBATEIbCKUN HMHCTPYMEHT
IIO3HAHNI,

—IIPOBOIUTE II0 CAMOCTOSATEIBHO COCTABJIEHHOMY ILIAHY OIBIT, He-
CJIOKHEIA (PU3NYECKUIM OKCIIEPHUMEHT, HeOOJIbIIIOe MKCCJIeIOBAHIE
PU3NUECKOro ABJICHHSI;

—OILIEHUBATH HA IIPUMEHHUMOCTh U JOCTOBEPHOCTh MHMOPMAIIUIO,

IIOJIyYeHHYI0 B XOJIe UCCJIeJOBAHNS WJIN SKCIIEPUMEHTA; —

CaMOCTOATEJIbHO (POPMYJIUPOBATEH 000OIIIEHMS 1 BHIBOIEI 110 pe-

3yJbTaTaM IPOBEeAEHHOr0 HAOGIIOAEHNS, OIIBITA, NCCIeIOBAHMI; —

IIPOrHO3UPOBATH BO3MOKHOE JAaJIbHEHIee pasBuTHe PU3NICCKIX

IIPOIIECCOB, a TAKIKE BEIABUIATH IIPEIIOJIOMKEHNS 00 UX PA3BUTHUH B

HOBBIX YCJIOBUSX U KOHTeKcTax Padoma ¢ ungopmauvueti:

—IIPUMEHATbL PAa3JIWYHBIE METOObl, MHCTPYMEHTHI M 3aIIpOoChl IIPHU
IOKMCKe M 0TOOpe MHQPOPMAIIMH WIN JAHHBIX C YYETOM IIPEIJIO-
JKEHHOHN yueOHON (PpU3MUecKoM 3a0auH;

—aHaJU3UPOBATH, CUCTEMATU3UPOBATL U HHTEPIPETUPOBATE MH-

dopMaIHo pa3IUYHBIX BUA0B U POPM IIPEICTABICHUS, —

CaMOCTOATEIbHO BEIOMPATE OITUMAJILHYI0 POPMY IIpenCcTaBIIeHISI

nHGOPMALIAN U UILIIOCTPUPOBATH pelllaeMble 3a0aUM He CJIOMKHBIMI

cXeMaMH, TUarpaMMaMM, HHOHU IpapruKoi 1 NX KOMOMHAIIAAMN

YHuBepcasnbHble KOMMYHUKATUBHbIE fencTsus

Oo6wenue:

—B Xolle OOCYsKIeHUs yd4eOHOro MaTepHasia, pes3yJbTaToB Jiabopa-
TOPHBIX PabOT M MIPOEKTOB 34IaBATh BOIIPOCHI II0 CYIIECTBY 00-
CysKIaeMOM TeMBbI ¥ BBICKA3LIBATH MJI€H, HAIIEJIEHHbIE HA pellleHue
3aavun U MoIep aHre 6JI1arokeIaTeIbHOCTH O0IIe M,

—COITOCTABJIATH CBOU CYSKIIEHUS C CY:KICHUAMU IPYTUX YIACTHHUKOB

INAJIora, OOHAPYKUBATH PA3JINYME U CXOJICTBO ITO3UITHI; —BHIPAMKATD

CBOIO TOUKY 3PEHUS B YCTHHIX U MMUCHMEHHBIX TEKCTAX; —ITyOJIMIHO

IIPeJICTaBJISITh PE3yJILTATHI BBITIOJIHEHHOTO (PU3UYECKOTO OIIBITA

(sxcrepumMenTa, ucciienoBanus, mpoekra) Coemecmuas

desmeJsibHocmb (COMpyoOHU1wecmae0): —IIOHUMATh U WCII0JIE30BATh

IIPEerMyIIecTBa KOMAHIHOM ¥ WHIUBUIYAJIbHOM paboThI IpH

PelIeHNr KOHKPETHOM (PU3MUECKOM IIPO0IEeMBL;

—IIPUHUMATH IIeJIM COBMECTHON JeSTeJIbHOCTH, OPTaHU30BLIBATH
IEeNCTBHUSA II0 €€ OCTHIKEHWIO: PACIpPeNeIsiTh POJIH, 00CYy:KIaTh
IPOLIECCHl U PEe3yJIbTATHI COBMECTHOM pPabOTHI; 0000IIATh MHEHUS
HECKOJIbKUX JII0JeH;

—BBITIOJIHATH CBOI0 YacThb PabOTHI, JOCTHUTAS KAYECTBEHHOI'O pe-
3yJbTaTa Mo CBOEMY HAIIPABJIEHUIO M KOOPIUHUPYS CBOU JIeHCTBUS
C IPYTUMU YIEHAMY KOMAaH/IBI;
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—OIIEHMBATh KA4eCTBO CBOET0 BKJIAAA B OOILIMI HPOAYKT IO KPHTE-
pHSIM, CAMOCTOSTEJIBHO C(OPMYJIMPOBAHHBIM YYACTHHKAMH B3a-
WMOOEMCTBUS

YHuBepcanbHble perynsTuBHble fencTaus

Camoopzanusauus:

—BBIABJIATH IIPOOJIEMBI B KM3HEHHBIX M YYE€OHBIX CHUTYyaIdsaX, TPe-
OYIOIIMX [IJIs1 PeIIeHN (PU3NIEeCKUX 3HAHMI;

—OpPHUEHTHPOBATHCA B PA3JIMYHBIX IIOAXOHAX MNPUHATHS PelIeHNi
(MHOUBHOyaIbHOE, IIPUHATHE PEIleHWsa B IPyINe, IPUHATHE pe-
MIeHu# TPYIIIoii);

—CaMOCTOATEJBHO COCTABJISATH AJITOPATM PEIIeHUs (PU3NIECKON
3a7aYM WM IJIaHA WCCIIENOBAHUA C YUETOM MMEIOIIUXCSI PEeCypPCOB
U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH IIPEIJIATaeMBbIe
BApPHUAHTHL PEIIeHNIT;

—eJiaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 34 PeIlleHUe
Camorxornmposiv (peghniexcus):

—IaBaTh AJIEKBATHYIO OIIEHKY CUTYaIluM U IpeJiaraTh IIaH eé ua-
MeHEHUST,;

—O00BACHATD HPUYMHBI JOCTHKEHUS (HEJOCTUKEHHUS) pPe3yJIbTATOB
IeATEJIbHOCTH, TaBATh OLIEHKY IIPHOOPETEHHOMY OITBITY;

—BHOCHUTb KOPPEKTHUBEL B JeITEIbHOCTL (B TOM YMCJI€ B XOJ BBHIIIOJI-
HEeHUsA (PU3NUECKOTO HCCJIEHOBAHUS WJIM IIPOEKTa) HA OCHOBE HO-
BBIX OOCTOSTEJIBCTB, M3MEHHUBIINXCSI CHUTYallWi, YCTAHOBJIEHHBIX
OIIMOOK, BOSHUKIIIUX TPYTHOCTEIH;

—OIIeHUBATH COOTBETCTBUE PE3yJITATA IEJIU U YCIOBUIM
ImouuornanvrbLli unmestieKm:

—CTaBUTH ce0s HA MeCTO IPYTOoro YeoBeKa B XOJe CIopa WM JHC-
KyCCHMM Ha HAYYHYIO TeMy, IIOHHMATh MOTHBEI, HAMEPEHUS U JIO-
TUKY OPYroro
IIpunamue cebsa u opyzux:

—IIpU3HABATH CBOE MIPABO HA OIMMUOKY MPU peIIeHWH (PU3NIECKUX
3a7a4 WA B YTBEPIKICHUAX HA HAYYHBIE TEMBI M TAKOE JKe IIPaBO
IPYTroro

INPEIMETHBIE

PE3VJILTATHI 7 kaacc
IIpenmerHbIE pe3yabTAaTHI Ha 0A30BOM YPOBHE IOJIKHBL OTPAMKATH

chOpMUPOBAHHOCTE Y O0YUAIOIITNXCS YMEHU:

—WCIIOJIb30BAThL IIOHATHSA: (PU3UUYECKHe ¥ XHUMHUYECKHEe SBJICHUSI,
HAOJII0AeHNe, 3KCIePUMEHT, MOJejb, MIIOTe3a; €IUHUILI (PHU3U-
YeCKHX BEJIMYWH; aTOM, MOJIEKYJIA, arperaTHble COCTOSHUS Bellle-
cTBa (TBépHoe, sKUIKOE, Ira3oo0pasHoe); MeXaHMJIeCKOe IBIKEHIE
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(paBHOMepHOE, HepaBHOMEpHOEe, IPSIMOJUHENHOE), TPaeKTOpHI,
paBHOmeMCTByOIIIAsA cuJil, aedopmalius (yrpyras, JIacTHIECKas),
HEBECOMOCTh, COOOTIIAIOIIIECS COCY BT,

—paanuyath aBjeHud (Muddya3us; TemnsgoBoe ABUIKEHUE UYACTUIL Be-
1ecTBa; PaBHOMEpHOE [BUKEHWE;, HepaBHOMEpPHOe IBIKeHUE;
WHEePIus; B3aWMOJIeHICTBUE TeJ, PaBHOBeCHe TBEPIBIX TeJI C 3a-
KPEIJIEHHON OChI0 BpAIIeHUs; Iepeiava NaBJeHUS TBEPIBIMHU Te-
JIaMu, JKUIKOCTSIMU U Ta3aMu; aTMocepHoe TaBjeHue; IJIaBaHue
TeJI; TPeBpalleHUsT MeXaHWJIeCKOH 9HEePTHU) II0 OIMHUCAHUI0 HX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUAX
IaHHOe (PU3NYECKOe SBJICHIIE,;

—pacmo3HaBaTh IPOSIBJIEHNE W3YYEHHBIX (PU3UMYECKUX SBJIEHUN B
OKPY’KAIOIeM MUpe, B TOM 4YHcJe (PU3NYeCKUe SBJICHUS B IIPU-
poje: IpuMephl BUIKEHUS ¢ PA3JTUIHBIMUA CKOPOCTAMU B JKUBOU U
HEKUBOU TIPUPOJIe; AeMCTBHE CUJIBI TPEHUSA B IPUPOJE U TEXHUKE;
BJIMSTHUE aTMOC(QEPHOT0 JaBJIEHU HA "KUBOM OPraHu3M; IIJIaBAHHUe
pBIO; pBHYATH B Tejie YeJOBEeKa; TMpPH OTOM II€PEBOJUTH
MPaAKTUYECKYI0 3a7a4y B y4eOHYI0, BBIIEJATH CYIeCTBEHHEIE
cBOMCTBA/TIpU3HAKY QUIUIECKUX SBJICHUH;

—ONHUCHIBATH HU3yUYeHHBIE CBOMCTBA TeJ U (PU3UUYECKUe SIBJIEHUS, HC-
MOoJIb3ys (pu3UYecKre BeJIWYWHBI (Macca, 00BEM, IJIOTHOCTH Be-
mecTBa, BpeMs, IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA YIIPY-
TOCTH, CHUJIa TAMKECTH, BeC Tejia, CHJIa TPEeHUs, JaBjeHne (TBEPIOTO
Tejia, JKUIKOCTH, Ias3a), BHITAJKUBAIOINIAS CHJIA, MeXaHWYecKas
paboTra, MOIIHOCTH, IIJIEYO CHJIBI, MOMEHT CHJIBI, KO3(pQHIleHT
TOJIE3HOTO JIeHMCTBUSA MEXaHW3MOB, KHUHETUYECKAs U IIOTeHIIH-
aJibHASI 9HEPTUs); MPU OMHMCAHWUY HPABWMJILHO TPAKTOBATH (PU3U-
YeCKUM CMBICJI HCIIOJb3yeMBIX BEJWYWH, UX 0003HAYEHUS U €IIV-
HUITB (PU3UIECKUX BEJIUYNH, HAXOIUTH (DOPMYJIBI, CBA3LIBAIOIIIHIE
MTaHHYI0 PU3NYECKYI0 BEJIMYNHY C JPYTUMHU BeJIMUYMHAMU, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTElN PU3NUECKUX BEJINUNH;

—XapaKTepu30BaTh CBOMCTBA TeJI, PU3NUYeCKUe IBJIEHUSI U IIPOIECCHI,
HCIIOJIB3ysI IIPAaBWJIA CJIOMKEHUs CUJI (BIOJIb OHOM IIPAMOIL), 3aKOH
I'yka, saxon Ilackass, 3axon Apxumena, MpaBUJIO PABHOBECUS
peruara (0JI10Ka), «30JI0TOE TIPABUJIO» MEXaHUKHU, 3aKOH COXPAHEHUS
MEeXaHWYeCKOW  OHEepruu; M[pH OTOM  [aBaTh  CJIOBECHYIO
dopMYJIIPOBKY 3aKOHA M 3AIKUCHIBATH €0 MaTeMAaTUYECKOe BHI-
paskeHme;

—O00BACHATh PU3NUECKUe SIBJICHUS, IPOIIECCHl U CBOMCTBA TeJI, B TOM
Yucjie W B KOHTEKCTE CHUTyallui IIPaKTUKO-OPHEeHTUPOBAHHOTO
XapakTrepa: BBIABJIATH IIPUYHHHO-CJIEJCTBEHHBIE CBS3H, CTPOUTH
obbsAcHeHMe u3 1—2 JIOTMYeCKMX IIaroB ¢ omopoir Ha 1—2
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H3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUM, (PHM3MYECKHUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

—peIraTh pacuyEéTHbIE 3adaun B 1—2 HefCcTBUSA, UCIIOJIb3ys 3aKOHEI U
dopMyJIBl, CBA3BIBAWOINME (PU3NYECKNE BEJIMYUHBI: HA OCHOBE
aHaJM3a YCJIOBUSA 3aJadyd 3allUChIBATHL KpaTKOe YCJIOBHWE, IIOJI-
CTaBJIATH (PU3NUECKHE BEJINYHUHBI B (POPMYJIBI K IIPOBOLUTEL pac-
YETHI, HAXOIUTh CIIPABOYHBIE [TaHHEBIE, HEOOXOOUMEBIE JIJIsI PeIleH s
3aa4d, OIEHUBATH PEAJMCTHYHOCTh IIOJIyYEHHON (PU3UIEeCKONn
BEJIMYUHEI;

—pacmo3HaBaTh HPOOJIEMEI, KOTOPhIE MOYKHO PEIINTH P IIOMOIIL
PHU3MUECKHUX METOH0B; B ONMCAHHWM HCCJIEIOBAHUS BBIIEJIATH IIPO-
BepseMoe IpenIoJiokeHre (TUIIOTe3y), pasjndyaTh W HHTepPIIpe-
THPOBATHL IIOJIYYEHHBIH pe3yJIbTaT, HAXOOUTH OIIMOKH B XOJe
OITBITA, JeJIaTh BEIBOJBI II0 €r0 pe3yJIbTaTaM;

—IPOBOAMUTHL OIBITHEI IO HAOJIOIEHUI (PU3NIECKUX SIBJICHUM WJIN
pU3MUECKHX CBOMCTB TeJI: (POPMYJIMPOBATH IIPOBEpPSEMEBIe IIpef-
TOJIOKEeHUsI, cOOMPATh YCTAHOBKY W3 IIPEJJIOKEHHOTo 000pyIoBa-
HIS, 3aIKUCBIBATE X0 OIBITA 1 (DOPMYJIMPOBATH BEIBOJIEI;

—BBITIOJIHATEL TIPAMEBIE H3MEPEHUs PaCCTOSIHUS, BPEMEHH, MAacChl
Tesa, 00bEMa, CHJIBI U TeMIIEePATypPHl C MCIIOJIB30BAHUEM aHaJIoro-
BBEIX M IIM(PPOBLIX IIPHOOPOB; 3aIKCHIBATHL IIOKA3AHMSA IIPHOOPOB C
YUYETOM 3aJaHHON a0COJIOTHON MOTPEIIHOCTHA U3MePEeHHIT;

—IIPOBOAMUTL MCCJIENOBAHNE 3aBHCHUMOCTH OIHOM (PM3MUYECKOM Be-
JIMYUHBL OT APYrof C HKCIIOJIB30BAHHEM IIPAMBIX HM3MepeHuu (3a-
BHCUMOCTH TYTH PABHOMEPHO OBIMKYIIETrocsa Teja OT BpeMeHH
IBIGKEHUS TeJja; CHUJIBI TPEHUS CKOJBKEHUS OT CHUJIBI JaBJIEHUS,
KauvecTBa 00pa0OTKM IIOBEPXHOCTEM TeJ M HEe3aBUCHMOCTU CHJIBI
TPEeHUS OT IJIONIAAU COTIPUKOCHOBEHUS TeJI; CHJIBI YIIPYTOCTH OT
VIJIMHEHUS IIPYKUHEL; BBITAJIKUBAIOIIEH CHJILI OT 00bEMA IIOrpy-
SKEHHOM YaCTH Tejla U OT IIJIOTHOCTH $KUIKOCTH, €€ He3aBUCUMOCTH
OT IIOTHOCTH TeJia, OT TJIyOMHBI, Ha KOTOPYIO IIOTPY?KEHO TeJIo;
VCJIOBHI TLJIABAHUA TeJI, YCJIOBUM PABHOBECHsS pblyara U OJIOKOB);
y4aCTBOBATH B IJIAHWPOBAHUHU y4eOHOTO MCCJIEJOBAHUS, COOMPATh
VCTAaHOBKY ¥ BBIIOJHSTL H3MEPEHUs, CJIeAys IPeIJIOKEeHHOMY
IUIaHy, (PUKCHPOBATH pPE3yJILTATHI IIOJYYEHHOM 3aBHCHMOCTHU
JHU3NUECKUX BeJIMYNH B BUAE IIPEIJIOMKEHHBIX TA0INIL U IPpaPHUKOB,
JeJaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCJIeNOBAHUS,

—IPOBOIUTH KOCBEHHBIE H3MEPEeHUs (PU3NUECKHX BeJIMUYuH (IJIOT-
HOCTBH BEIIECTBA JKUIKOCTH M TBEPJIOTO TeJia; CUJIa TPEHUS CKOJIb-
SKEeHUS; TaBJeHUe BO37lyXa; BRITAJKUBAOIIAS CHJIA, JeHCTBYOIIAS
Ha IIOTPY:KEHHOE B IKMIKOCTH TeJI0; KO3(PPHUIIMEHT II0JIE3HOTO
IeMCTBMSA  TPOCTHIX  MEXaHU3MOB), CJIEOys  IIPeIJIOMKeHHOMN
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MHCTPYKIMHK: [PHA BBIIOJHEHUW M3MEPEHHM COOHMpPAaTh OKCIIEPH-
MEHTAJBHYI) YCTAHOBKY M BEIUMCJIATH 3HAUEHHE HCKOMOM BEJIH-
YMHEL;

—co0/IoIaTh HpaBUjia TEXHUKN 0e30IIacHOCTH IIpu pabore ¢ Js1abo-
PATOPHBIM 000PYAOBAHUEM;

—yKAa3bIBATh IIPUHIUIIEI OEMCTBHSA NOPHUOOPOB M TEXHHUUYECKUX
YCTPOMCTB: BeChl, TEPMOMETP, JUHAMOMETP, COOOIIAIOIIHAECST CO-
cynnl, 0apoMerp, phHIUATr, MOOBMYKHBIM M HEIOABUMKHBINA OJIOK, Ha-
KJIOHHASA IIJIOCKOCTD;

—XapaKTepu30BaTh IPUHIIMIIEL TeHCTBUS H3yYEHHBIX IIPUOOPOB U
TEeXHUYECKNX YCTPOMCTB C OIMOPOM HA MX OMMCAHUA (B TOM UHCJIE:
HOIIUITHUKN, YCTPOMCTBO BOAOIIPOBOIA, T'UIPABJIMYECKHI IIpecc,
MAHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC, apeOMeTp), MCIOJIb3Ys
3HAHHUS O CBOMCTBAX (PU3MUYECKMX SBJICHHUM M HEOOXOOMMBIE
dusnyecKkre 3aKOHBI M 3aKOHOMEPHOCTH;

—IIPUBOOUTL MNPHMEpPHl / HAXOOUTh HHAOPMAIIMIO O IIPUMepax
MPAKTUYECKOr0 MCIIOJIb30BAHUS (PUIMUECKUX 3HAHUNM B IIOBCE-
HEBHOM KU3HU JJIs obecIieueHns: 0e30IIacHOCTH IPU OOpAIeHUN C
nprbopaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS
¥ COOJIIOIEHUST HOPM SKOJOTMYECKOTO TOBEJEHUS B OKPYKAIOIIEH
cpene;

—OCYIIIECTBIIATEL 0TOOP MCTOYHMKOB MHpopManuu B cetu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE
MMEIOINXCA 3HAHUNA U IMyTEM CPABHEHUSA PA3IMUYHBIX MCTOYHUKOB
BBIJIEJIATh UHQOPMAIINIO, KOTOPAs SABJISETCS IIPOTHBOPEUYNBON MU
MOKeT OBITH HeJIOCTOBEPHOI;

—MCHOJB30BATh IIPW BLHINOJHEHWN YYeOHBIX 3aJaHWI Hay4YHO-IIO-
MyJIAPHYIO JIATEPATYPy (PU3MUECKOTO COMEeP:KAHUs, CIPABOYHBIE
MaTepHUaibl, pecypchl cetr VIHTepHeT; BiaageTh HPpUEMAMU KOH-
CIIEKTUPOBAHUS TEKCTa, IIPeo0pa3oBaHusa WHGMOPMAIIMH W3 OJHOM
3HAKOBOM CUCTEMEI B IPYIYIO;

—Co3IaBaTh COOCTBEHHBIE KpaTKMe MHChbMEHHBIE M YCTHBHIE COO0OIIe-
HUS Ha OCHOBE 2—3 MCTOYHHKOB HMH(popMany (PU3UIECKOro CO-
IEep/KaHNsa, B TOM YHCJIe IIyOJUYHO eJIaTh KPATKHE COOOIIMEHUS O
pesynabTaTax IIPOEKTOB HJINA YUYEOHBIX MCCIEHOBAHUM, IIPU 3TOM
TPaMOTHO MCIIOJIb30BATh M3YUCHHBIN MOHATUHAHLIA ammapar Kypca
(pUM3UKHM, COITPOBOMKIATE BBHICTYILJICHHE IIPE3eHTAIINENH;

—IIpY BHITIOJHEHUN y4eOHBIX MPOEKTOB M HCCJIEHOBAHMUMI pacmpeme-
JIATH 00SI3AHHOCTH B TPYIIIIE B COOTBETCTBUU C ITOCTABICHHBIMH
3aJauaMu, CJIeIATDH 34 BBIIIOJHEHUEM IIJIaHa JeHCTBUHI, aJeKBATHO
OIIEHUBATH COOCTBEHHBIM BKJIAJ B JIEATEJIbHOCTH TPYIIIBI, BbBI-
CTPAMBATH KOMMYHHKATHBHOE B3aWMOJENCTBHE, YUNTHIBAS MHE-
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HUE OKPYIKAOIINX .

8 Knacc
IIpegmerHEIe pe3yabTaThl Ha 6230BOM YPOBHE IOJIZKHEL OTPAMKATH

chOpMHPOBAHHOCTD Y O0YUAIOIINXCS YMEHMN:

—MWCIIOJIb30BATh IIOHATHUS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE
JOBUKEHNE aTOMOB M MOJIEKYJI, arperaTHbBIE COCTOSHUS BEIECTBA,
KPUCTAJLINYECKHEe M aMOpP(HBIE TeJd, HACHIIIEHHBIA M HEHACHI-
IIeHHBIN I1ap, BJIAYKHOCTH BO3JyXa; TeMIlepaTypa, BHYTPEeHHSS
9HEPTUs, TEMJIOBONM MIBUTATEJNb;, JJIEMEHTAPHBIN JJIEKTPUUYECKUH
3aps, JJIEKTPUYECKOoe TII0Jie, TPOBOJHUKU U IUIJIEKTPUKH, IIO-
CTOSSHHBIH 3JIEKTPUIECKUUN TOK, MAaTHUTHOE TI0JIE;

—pasauyaTh SABJeHHus (TEIIOBOe pacllhpeHune/ciKaTne, TeILIole-
penada, TeIJIOBOe pPaBHOBECHE, CMaYMBaAHWE, KaNOWJLJISIPHBIE SB-
JIEHUsI, WCIapeHue, KOHJeHCAINs, MJIaBJIEHWE, KPUCTAJIJIN3aI[Us
(oTBepaeBaHMe), KHIIEHNE, TeIrlolepeqada (TeIIOIPOBOIHOCTD,
KOHBEKIIMS, W3JIydeHNe); OJIEKTPHU3allus TeJ, B3auMOJIEeMCTBUE
3apsAsoB, NEeUCTBUSA JJIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJEMCTBHE MATHHTOB, JIeHCTBME MATHUTHOTO IIOJIS Ha
IPOBOIHUK C TOKOM, dJIEKTPOMATHUTHAS MHIYKIIHS) IO OIIMCAHMIO
WX XapaKTEepPHBIX CBOMCTB U HA OCHOBE ONBITOB, J€MOHCTPHUPYIOITUX
IaHHOe (PU3NUECKOe SABJIEHIE,;

—pacmo3HaBaTh IIPOABJIEHNE H3yYEHHBIX (PU3NYECKUX SBJICHUMN B
OKPYSKAIIIEeM MHpe, B TOM UYHCJIe (PM3UUECKHe SIBJICHHS B IIPH-
pole: IIOBEPXHOCTHOE HATSYKEHHE U KallWIISPHBIE SBJIEHUS B
IPHPOE, KPUCTAJLIBI B Ipuponae, naiaydernue CosHIA, 3aMepa3aHme
BOIOEMOB, MOpPCKHE Opu3bl, 00pas3oBaHIUe pOCHI, TyMaHAa, HHed,
CHera; oJIEKTpHYEeCKHe SBJEHHs B aTMocdepe, JJIeKTPHUYECTBO
JKMBBIX OPraHM3MOB; MATHUTHOE IIOJIe 3eMJIH, Operd IIOJIICOB,
POJIb MAarHUTHOTO IIOJIS [JISI "KHM3HM HA 3eMJle, IIOJIAPHOE CHUSIHUE;
OpH 9TOM MEPEeBONUTL IIPAKTHYECKYI0 3amady B y4ueOHYIo,
BBIJIEJIATH CYIIECTBEHHBLIE CBOMCTBA/IIPU3HAKU (PU3NUECKUX SB-
JIEHUU;

—OIIMCHIBATh M3yUYEHHBIE CBOMCTBA TeJ U (PHU3MYECKHe SIBJICHMS, IC-
HoJIb3ysd (PHU3MYECKHe BeJNYUHBL (TeMIlepaTypa, BHYTPEHHSS
9HEPTUS, KOJIMUYECTBO TETLJIOTHI, YIeJIbHASA TEILJIOEMKOCTD BEIIlECTBA,
yaeJbHAas TeIioTa ILIaBJIeHHs, yaeJbHAs TeIioTa Iapood-
pasoBaHUs, yAeJbHAd TEIJIOTA CrOPaHUsa TOILINBA, KoadduiimerT
TIOJIE3HOTO  JIEMCTBUS  TENJIOBOM  MAINWHBLI, OTHOCUTEJIbHAS
BJIAYKHOCTb BO3JyXa, IJJEKTPUUYECKUU 3apsd]l, cuUja TOKa, JJIeK-
TpUUecKoe HaIIPsyKeHHe, CONPOTUBJIEHWE IIPOBOJTHUKA, yAeJbHOe
COIIPOTHBJIEHHE BeIleCTBa, paboTa M MOIIMHOCTh JJIEKTPHUUECKOTO
TOKA); IPH OIIMCAHNHU IIPABUJILHO TPAKTOBATH (PU3NMUECKUI CMBICII

28



WCIIOJIBb3YEMBIX BEJIMYMH, 0003HAUEHUS W eJUHUITL (PU3UUECKUX
BEJIMYUH,  HAXOAUTh  (POPMYJIBI,  CBA3BIBAKOIIUE  JAHHYIO
dU3HUEeCKy0 BEJIMUNHY C APYTUMU BeJIUYNHAMHY, CTPOUTL IpaduKn
M3YYEHHBIX 3aBUCUMOCTEN PU3NUECKUX BEJINYNH,;

—XapaKTepu30BaTh CBOMCTBA TeJI, QU3NIECKUe SIBJIEHUS U IIPOIIECCHI,
HUCIOJIb3ysT OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHUYIECKOH
TEOPUH CTPOEHUSI BEINeCTBa, IMPUHITUII CYHEePIO3UInuy IoJie (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsaa, saxoH Owma
Ias yuacTka 1ienu, 3akoH Jlwoyna—Jleniia, 3akoH coxpaHeHUS
9HEepPruu; IPU ITOM [IaBaTh CJIOBECHYI (OPMYJIUPOBKY 3aKOHA U
3aIMCHIBATH €T0 MaTEMAaTHUYECKOe BhIPAKeHUE,;

—O00BACHATD (PU3WUECKHE IPOIIECCHl W CBOMCTBA TeJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYaIlMi IIPAaKTHUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISBJIATH IPUYMHHO-CJIEJCTBEHHBIE CBS3W, CTPOUTH OOBSCHEHUE
n3 1—2 JIOTHYECKUX IITaroB C OIIOPOH Ha 1—2 M3yJYeHHBIX CBOMCTBA
dusuvecKnx  ABJIEHMN, (QPHU3UYECKHUX 3aKOHOB HJIK  3aKO-
HOMepHOCTel];

—peraTh pacuyéTHbIE 3a1aYl B 2—3 IeHCTBUS, UCIIOIb3YsI 3aKOHBI U
dopmysel, cBs3BIBaOIMe (QU3NYECKHE BEJUYMHBI: HA OCHOBE
aHaJim3a YCJIOBUSI 3aJa4yd 3allUCHIBATH KPATKOE YCJIOBHE, BBHISB-
JIITH HEeJOCTATOK JAHHBIX JJIsI PEIIeHns 3aa4H, BLIOUPATh 3aKOHEI
¥ (POPMYJIBI, HEOOXOIUMBIE IS €€ PEeIIeHnsI, IPOBOIUTh PACUETHI U
CPaBHUBATH IIOJIyYeHHOE 3HAYEeHWe (PU3NUYECKON BeJIUYUHBI C
M3BECTHBIMU JAHHBIMU;

—pacmo3HaBaTh MPO0JIEMBI, KOTOPbIe MOJKHO PEIIUTHb MIPU TTOMOIIH
Qu3nUeCKUX METOOB; HCIIOJIB3ysS OIHCAHWE WCCJIeI0BAHUSA, BHI-
IeJIATh IIPOBepsAeMoe IIPeIoIoKeHNe, OIleHUBATh IPABUJILHOCTH
TMOPSIIKA MPOBEIeHUs UCCJIEIOBAHUSI, 1eJIaTh BHIBOJIEI;

—IIPOBOJIUTEL OITBITHI 110 HAOJIIOJEHUI0 (PU3NUYECKUX SBJIIEHUH WA
dpu3MUECKHX CBOMCTB Tesl (KAIMJLIApPHBIE SBJICHHS, 3aBHCHMOCTH
IaBJIEHUS BO3JyXa OT ero o0bEéma, TeMIepaTyphl; CKOPOCTH IIPO-
mecca OCTHIBAHUS/HATPEBAHUSA IIPU U3IJTYYEHUH OT IlBEeTA H3JIY-
YaOIIeH/TIOTJIONTA0IIel TOBEePXHOCTH; CKOPOCTHh HCIAPEHUS BOJIBI
OT TeMIepaTyphbl JKUIKOCTA ¥ ILIOMIAA¥ €€ IIOBEPXHOCTH;
JJIEKTPHU3AIIUA TeJ W B3aUMOJEHMCTBUE JJIEKTPUUECKUX 3aPSIOB,;
B3aMMOJIEHICTBYE IIOCTOSTHHBIX MATHUTOB, BH3yaJIM3allAsI MAar-
HUTHBIX TIOJIE TIOCTOAHHBIX MATHUTOB; JEHUCTBUS MATHUTHOIO
TIOJISI HA TIPOBOJHUK C TOKOM, CBOMICTBA 9JIEKTPOMATHUTA, CBOMCTBA
2JIEKTPOIBUTATEJIS TIOCTOSTHHOT'O TOKA): dopmysmpoBaTh
IIpoBepsieMBIe IIPEJIIOJIOMKEHUS, COOMPATh YCTAHOBKY W3 IIPEJIO-
SKEHHOTr0 000PYIOBAHUS; OIMCHIBATE XOJ OIBITA M (POPMYJIUPOBATH
BBIBOJIBI;
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—BBITIOJIHATD IIPSIMble M3MEPEHUs] TeMIIepPaTyphbl, OTHOCHUTEIbHOM
BJTAYKHOCTY BO3J[yXa, CHJIBI TOKA, HAIPSMKEHUS C WCIOJIBE30BAHUEM
aHaJIOTOBBIX HPHUOOPOB M JATYMKOB (PU3WYECKUX BEJINYUH,
CPaBHHUBATH Pe3yJIbTATHl U3MEPEHUH C yd4EToM 3aJaHHON abco-
JIFOTHOM HOT'PEITHOCTH;

—IIPOBOJIUTE HCCJIEJOBAHME 3aBUCHMOCTH OJHON (PU3UUECKON Be-
JIMYUHBI OT JIPYTOM C HMCIIOJIb30BAHWEM IIPSMBIX M3MepeHui (3a-
BUCHUMOCTE COIIPOTHBJIEHUS IIPOBOJHUKA OT €r0 JJIMHBI, ILJIOIIAIN
IIOIIEPEYHOT0 CEYEHUS M YAeJbHOTO COIPOTHUBJIEHMS BeIecTBa
IIPOBOJHUKA; CHJIBI TOKA, WAYIIEro uepes3 IIPOBOJHUK, OT HAIPSI-
SKeHMsI Ha IIPOBOJHUKE; MCCJIEJOBAHUE IMOCIEI0BATEILHOIO U IIa-
paJLIeSIbHOTO COeIUHEHWH IIPOBOJHUKORB): IIAHUPOBATH HCCJIEI0-
Bamme, coOMpaTh YCTAHOBKY ¥ BBHINIOJHATH W3MEPEHUS, CIIEIYs
IPeJIOKEeHHOMY IUIAHY, (DUKCHPOBATH Pe3yJIbTATHl IIOJIYYeHHOMN
3aBUCHUMOCTH B BHje TabiuIl u rpad)mKoB, JeaTh BEIBOJBI II0 pe-
3yJIbTaTaM MCCJIe0BAHUS;

—IIPOBOJIUTE KOCBEHHBIE M3MepeHUs (PU3WIECKUX BeJIMIuH (yIeJIhb-
Hasl TETLJIOEMKOCTE BEIIeCTBA, COITPOTHUBJIEHNE IPOBOJHUKA, padboTa
¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA): ILTAHWPOBATHL W3MepPEeHUs,
coOMpaTh 9KCIEPUMEHTAIBLHYI YCTAHOBKY, CJEIYS IPEeIJIOKEeHHOM
WHCTPYKITAY, U BEIYHUCJIATH 3HAYCHNE BeJININHEI,

—co0JIIoIaTh IpaBUjIa TeXHUKH 0e3ommacHocTH mpu pabore ¢ j1abo-
PaTOPHBIM 000PYIOBAHUEM;

—XapaKTePU30BaTh MHPUHIIMIIEI JAEWCTBUS M3YYEHHBIX ITPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMMCAHHUA (B TOM YHCJIE:
cucTeMa OTOIJIEHMSI [IOMOB, THUIPOMETpP, IapoBas TypOuWHa,
aMIIepMeTp, BOJBTMETP, CUETUNK JJIEKTPUUECKOM OHEPTHH, dJICeK-
TPOOCBETUTEIbHEIE HPUOOPHI, HArpeBaTeJIbHBIE JJIEKTPOIIPUOOPHI
(IpuMepHBI), JJIEKTPUUECKHE IIPEIOXPAHUTENH; dJeKTPOMATHUT,
QJIEKTPOJBUTATEIb TOCTOSHHOTO TOKA), WCIONb3ys 3HAHUS O
CBOMCTBAX (PU3WUECKUX SABJIEHHNA ¥ HEOOXOIMMBIEe (PU3UUECKUE
3aKOHOMEPHOCTH;

—pAacosHaBaTh IPOCTHIE TEXHUYECKIE YCTPONCTBA ¥ N3MEPUTEIIhHBIE
mpuOOpPHEl MO CXeMaM M CXeMATHYHBIM PUCYHKAM (KUIKOCTHBIN
TEPMOMETpP, TEepMOC, IICUXPOMETP, THUTPOMETp, JIBUTATEJb
BHYTPEHHEr0 CrOPAHMUS, dJIEKTPOCKOII, PEOCTAT); COCTABJISATL CXEMBI
QJIEKTPUYECKUX IIeIle C II0CJIeOBATEIbHBIM Y IIapaslyieIbHBIM
COeIMHEHVEM OJIEMEHTOB, pa3jimdasi yCJIOBHBIE O003HAUYEHUS
2JIEMEHTOB JJIEKTPUYECKHUX IIeIIei;

—IIPUBOIUTEL IIPUMEPBI/HAXOIUTH MHMOPMAITUI0 O IpHUMepax Ipak-
TUYECKOTO HKCIIOJIb30BAHUS (PU3WUECKUX 3HAHWN B TOBCEIHEBHOMN
SKU3HU IJIA o0ecIiedeHus: 0e30IIacCHOCTH IIPU OOPAIIEeHMH C IPHOO-
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paMu ¥ TEeXHUYECKWMU YCTPOMCTBAMY, COXPAHEHUS 3TO0POBHSI U
COOJTIOJTEHUS HOPM 9KOJIOTHYECKOTO TIOBEJIEHUS B OKPYIKAIOIIEH
cpene;

—OCYIIECTRBJIATH TOUCK HWHMOPMAINN (PUIUIECKOTO CONEP:KAHUS B
cetu MHTepHET, HA OCHOBE WMEMOIIUXCS 3HAHUN U IIyTEM CpPaB-
HEHWA JOIOJHUTEJIbHBIX HCTOYHWKOB BHIAEJATH HHQPOPMAIIUIO,
KOTOpasi SIBJISETCS IIPOTUBOPEUYUBOM HJIM MOYKET OBITh HEJOCTO-
BEPHOU;

—WCIOJIb30BATh IIPW BBHITIOJHEHWN YYeOHBIX 3aJaHUN HAy4YHO-IIO-
OyJISIpHYI0 JINTEPATypy (PU3UIECKOTO COMEpPsKAHUS, CIIPABOYHBIE
MaTepuasbl, pecypchl cetu HWHTepHeT; BiaeTh NpuéMamMu
KOHCIIEKTHPOBAHMS TeKCTa, IIpeobpasoBaHus MHQOPMAIIMUA U3
OJTHOM 3HAKOBOM CHUCTEMEI B IPYTYIO;

—Co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE W KPAaTKHe YCTHBIE COO0OIIe-
HUsA, 00001Ias MHQOPMAIINI0 M3 HECKOJbBKUX HCTOUHHKOB (PH3M-
YEeCKOT0 COAEepIKaHWs, B TOM YHCJIe IIyOJUYHO MPEeICTaBJIATL pe-
3yJIbTATHI IPOEKTHOM HWJIM WCCJIEI0BATEIBCKON TesITeTbHOCTH; IPHU
9TOM T'PAMOTHO MCIOJIB30BATh M3yYEeHHBIU ITOHATUNHBIN amnIapar
Kypca (pU3WKM, COITPOBOKIATE BBHICTYILJIEHUE IPE3eHTATINEN;

—IIpY BBITIOJIHEHUY YUYeOHBIX MIPOEKTOB W MUCCIEIOBAHUN PU3MIeCKAX
IIPOIIECCOB PACIIPEIesISiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTABJIEHHBIMY 3aJ[a4aMU, CJIeJUTh 34 BBIIOJHEHUEM ILIaHa
OeWCTBUIL ¥ KOPPEeKTHpoOBaATh ero, aJeKBaTHO OlleHUBATh
COOCTBEHHBIHM BKJIAJ B JIeATEJIbHOCTh TPYIIIBI; BHICTPAUBATH KOM-
MYHUKATABHOE B3aUMOJEMCTBHUE, IPOSIBJIAA TOTOBHOCTE pas3pelraTh
KOHJIMKTEI .

9 Knacc
IIpenmerHbIe pe3yabTaThl Ha 6A30BOM YPOBHE JOJIKHBI OTPAKATH

chopMUPOBAHHOCTD ¥ 00YUIAIOIITAXCA YMEHUI:

—WCIOJIb30BATh TMOHATUSA: CHCTEMA OTCYETa, MaTepHalbHAS TOUKA,
TPAaeKTOpHUs, OTHOCHUTEJIbHOCTh MEXAHWYECKOTO [IBMIKEHUd, Jie-
dopmarus (yopyras, ILIacTHYecKas), TPeHUe, IeHTPOCTPEMHU-
TeJIbHOE YCKOPEHWe, HeBECOMOCTh U IePerpy3KH; IeHTP TIKEeCTH,
abCoOTIOTHO TBEpJOE TeJio, IEeHTP TAMKECTH TBEPAOro TeJia,
paBHOBecHe; MeXaHWUYeCKHne KoJie0aHWs ¥ BOJHBI, 3BYK, MH(ppas-
BYK W YJIbTPA3BYK; 3JI€KTPOMATHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPO-
MATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIBHO30PKOCTD, CIIEKTPHI
WCOYCKAHWA ¥ IIOIJIOIIEHUs; ajabda-, bera- M raMMa-u3IyJIeHusd,
HM30TOIIHI, sIIepHAast JHEPreTHKA;

—pasinyaTh sBJIeHUS (paBHOMEpPHOEe W HEePAaBHOMEPHOE IIPSIMOJIH-
HelHoe OBUIKEeHIe, PABHOYCKOPEHHOe IIPSIMOJIMHENHOe IBIKeHNUE,
cBOOOIHOE TTaJleHue TeJI, PABHOMEPHOE IBUKEHUE 110 OKPY KHOCTH,
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B3aVMOJIEHICTBYE TeJI, PEaKTHUBHOE JBWIKEHUe, KO0Je0aTeIbHoe
OBUKEeHUE (3aTyXawlue W BEIHYKISHHbBIE KOJIe0aHUS), Pe30HAHC,
BOJIHOBOE JBUIKeHHe, OTpaskeHUe 3ByKa, IPAMOJIHUHeENHOe
pacipocTpaHeHUe, OTpaskeHHe U IIpeJIOMJIEHWe CBeTa, II0JIHOe
BHYTpPeHHee 0TpaskeHue CBeTa, pa3JiosKeHre 0eJI0ro CBeTa B CHEKT]
W CJIOXKeHHe CHOeKTPaJbHBIX  IIBETOB, JUCIIEpCUS  CBeTa,
ecTeCTBeHHAsA PAaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWNYaTOro
CIIeKTpa M3JIyYeHUsI) 10 OIMCAHUIO UX XapaKTepPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIUX JaHHOe (PU3UIeCKoe SBIIEHHE;

—pacro3HaBaTh IPOSIBJIEHNE W3YYEHHBIX (PU3UYECKUX SBJIEHUN B
OKpyskamoIeM mupe (B TOM Uucjiae (pU3uWdecKue SBJICHUS B IIPU-
pojie: MPWJIMBEI W OTJIUBHI, JABM:keHUe mraHeT CoJiHeUHOM cucTe-
MBI, pPeaKTUBHOe JBUKeHUE SKUBBIX OpPTaHU3MOB, BOCIPUATHE
3BYKOB $KHUBOTHBIMU, 3eMJIeTpsACeHHe, celiCMUYecKUe BOJIHBI, IIy-
HaMH, 9X0, I[BETA TeJ, ONTUYECKHEe SIBJIEHHUS B IIPUPOJe, OMO0JIO-
rudeckKoe JIeHCTBUE BUIUMOTO, yJIbTPAQUOJIETOBOTO U PEHT-
TeHOBCKOTO W3JIyYeHHWH; €eCTeCTBeHHBIN pPaJuOoaKTUBHBIN (oOH,
KocMHUYecKUe JIy4d, PaJHMOaKTUBHOe H3JIydeHUe MPUPOIHBIX MU-
HepaJIoB; JIeMCTBUEe paJUOaKTUBHBIX M3JIyUeHUU Ha OPraHU3M 4e-
JIOBEKA), TIPU 9TOM IIEePEeBOIUTH IIPAKTHUUYECKYIO 3a1a4y B y4eOHYIO,
BBIEJIATH  CYIIECTBEHHBIE  CBOUCTBA/IPU3HAKU  (PU3UUECKUX
SIBJIEHUM;

—ONHUCHIBATH M3yUYeHHBIE CBOMCTBA TeJ UM (PU3UUYECKUe SBJIEHUS, KC-
OJTB3y s PU3NUECKHe BeJIUIUHBI (CPeqHAs U MTHOBEHHAS CKOPOCTh
TeJia IIPpU HepaBHOMEPHOM JBUIKEHUM, YCKOPEHUe, IlepeMellleHue,
OyTh, YIJIOBas CKOPOCTh, CWUJIA TPEHHUs, CHJa YIPYrocTH, CHUJa
TSISKECTH, YCKOPeHMe CBOOOTHOTO IAaNeHWs, BeC Teja, HUMITYJIbC
Tejla, WMITYJIbC CHJIBI, MexXaHudeckas paboTa ¥ MOIIHOCTD,
TOTeHIIMAaJbHAsA JHEePrusl TeJsa, IIOJHATOTO0 HaJ IIOBEPXHOCTHIO
3eMJIH, TIOTeHITNAaJIbHAAd dHEePTUA C:KATON MPYKUHBI, KUHEeTUYeCcKas
9Heprus, MOoJIHAA MexXaHWJYecKas IJHeprus, IepuoJ U dYacToTa
KoJie0aHuU, JUTMHA BOJIHBI, TPOMKOCTh 3ByKA W BBICOTA TOHA, CKO-
pOCTh CBeTa, II0KA3aTeJb IIPEJIOMJIEHHUS CPeIbl); IIPW OIIUCAHUN
MPaBUJIHLHO TPAKTOBATH (PU3UUECKUM CMBICJI MCIIOJIB3YE€MBIX BEJIH-
4uH, 0003HAYEHUS W EIUHUIIHI (PU3UYECKUX BEJIMYUH, HAXOIUTh
dopMyJIBI, CBA3BIBAIOIINE JAHHYI0 (PU3NYECKYI0 BEJIHYUHY C Y-
TUMH BEJUYHHAMHU, CTPOUTH I'PAPUKN H3YyUEeHHBIX 3aBUCHMOCTEH
QHU3NUECKUX BEJITUUNH;

—XapaKTepu30BaTh CBOMCTBA TeJI, PU3NIECKUe SIBJIEHUS U IIPOIECCHI,
UCIIONIB3Yysl 3aKOH COXpaHeHUs OHEpPTHH, 3aKOH BCEeMHPHOTO
TATOTEHUS, TPUHIIUII CYIEPIIO3UITUNA CUJI, IIPUHIIUII OTHOCUTEJIb-
"Hoctu [anmitest, 3axoubl HbloTOHA, 3aKOH COXpaHEHUS HUMILYJIbCA,
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3aKOHBI OTPAMKEHUSA M IPEJOMJICHHS CBETA, 3aKOHBI COXPAHEHUS
3apSI0BOr0 U MACCOBOI0 YKCENI IIPU SOePHBIX PEeaAKINUAX; IIPU 9TOM
IAaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIlMCHLIBATHL €r0
MaTeMaTHUYEeCKOe BEIpAKEeHNIE;

—00BACHATh PU3NUECKIE IIPOIECCHI X CBOMCTBA TEJI, B TOM YMCJIE U B
KOHTEKCTE CHUTYyalluil IIPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa:
BBISBJIATH IIPUYMHHO-CJIEICTBEHHBIE CBA3M, CTPOUTH OOBACHEHME
n3 2—3 JIOTUYECKUX IIAaTOB C OHOPOH Ha 2—3 M3yYeHHBIX CBOMICTBA
dusuUecKnx  ABJICHMIN, (PU3UUYECKHMX 3aKOHOB WM  3aKO-
HOMEPHOCTE;

—pelraTh pacyéTHble 3amadu (OIMMPAIINecs Ha CHCTEMY M3 2— 3
YPaBHEHMI), HCIOJL3ySd 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOIINE
usnuUecKre BEeJIMYUHBL: HA OCHOBE AaHAJIM3A YCJIOBHUS 3a0a4d 3a-
IHCHIBATH KPATKOE YCJIOBHE, BBISABJISATH HEIOCTAIOIINE KN H30BI-
TOYHBIE JAHHLIE, BRHIOMPATE 3AKOHEI X (DOPMYJIbI, HEOOXOMUMBIE JJIS
pellleHnsA, IIPOBOAUTH PACYETHI M OIEHMBATH PEATUCTUYHOCTH
MOJIyYEHHOT0 3HAYCHNSA (DU3NUECKON BEIMYNHEL,

—pacIo3HaBaTh HPOOJIEMEBI, KOTOPLIE MOMKHO PEIIUTh IIPX IIOMOIIK
PpU3NUECKUX METOHO0B; HCIIOJbL3ys OIMCAHWE HCCIIEHOBAHMS, BBI-
IeJIATh IIPOBepsAeMoe IIPEAIIOJIONKeHNe, OLeHUBATh IPABUILHOCTh
HOPSIKa MIPOBEIEHUS MCCIEHOBAHMIS, TeJIaTh BBIBOIBI, MHTEPIIPE-
THPOBATH PE3yJILTATHL HAOIIONEHNHA 1 OIIBITOB;

—IIPOBOIUTEL OIBITHI II0 HAOJIONEHHI0 (PU3NUYECKUX SBJICHHUM WA
dusuveckux cBoMcTB Ten (M3ydeHHe BTOPOro 3akoHa HpioToHA,
3aKOHA COXPAHEHUS SHEPIUH; 3aBUCHMOCTD IIepHUOLa KoJIebaHni
IPYKUHHOTO MASTHHKA OT MACCHI TPy3a M KECTKOCTU IIPYKUHEBI U
HE3aBHUCHMOCTb OT AMIJIATYOBI MAJIBIX KOJEOAHUM, IIPAMOJIH-
HeWHOe pAacIpoCTpaHeHWe CBeTa, pPAaa3JjioMkeHue O0eJIoro cBeTa B
CIIEKTP; W3yUYeHWE CBOMCTB M300pasKeHWs B IIJIOCKOM 3epKajie U
CBOMCTB M300paskeHMs IIpeaMeTa B coOHpamoIeil JIWH3e; Ha-
OJIIoMeHNe CIJIOIIHBIX M JIMHEMYATHIX CIEKTPOB M3JIyUYeHHS): ca-
MOCTOSTEJILHO COOMpPATh YCTAHOBKY M3 H30BITOYHOro Habopa 000-
PYZOBAHUS; OIMCHIBATE XOJ OIIBITA M €r0 Pe3yJIbTAThI, (DOPMYJIH-
POBATH BEIBOJEI,

—IIPOBOIUTL IIPU HEOOXOAUMOCTH CEPHI0 MPSIMBIX M3MEPEHUH,
Ompeesisasa cpefaHee 3HAUEHME H3MepsaeMoi BeJIMYuHEL ((POKyCHOe
paccrogHue coOMpamIneil JHMH3bI); 000CHOBBHIBATE BBIOOP criocoba
U3MepeHusa/ M3MEePUTEILHOIO IPrbopa;

—IIPOBOIUTE MCCJICIOBAHNE 3aBUCHMOCTEH (PU3MUECKUX BEJIUUYUH C
WCIIOJIb30BAHUEM IIPAMBIX H3MEPEeHHH (3aBHUCHMOCTDH IIyTH OT
BpPEeMEHHU IIPM PABHOYCKOPEHHOM ABHIKEHNM 0e3 HAYaJIbHON CKO-
pocTH; meprona KoaebaHui MaTeMaTHUeCKOro MaITHUKA OT JJIUHE
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HUTH; 3aBUCUMOCTH YTIJa OTPaKeHUs CBeTa OT yrJjia HajeHus u
yrjila TpeJOMJIEHHUs OT yIJila MHaleHus): IJIAHUPOBATH HCCJIEN0-
BaHWE, CaMOCTOATEJIbHO COOHMpaTh YCTAHOBKY, (PHKCHpPOBATH pe-
3yJIbTATHl TIOJIYYEHHOM 3aBUCUMOCTH (PHUIUUYECKUX BEJIUYUH C
yIETOM 3aJaHHOMN MOTPeITHOCTH M3MepeHUul B BUe TAOJIUIL U Tpa-
uKOR, MeJaTh BEIBOJIBI 10 Pe3yIbTATaM UCCJIeIOBAHNUST;

—ITPOBOJIUTH KOCBEHHBIE U3MEpPeHUs (PU3NIECKUuX BeIUInH (CpemaHss
CKOPOCTb UM YCKOpEHWe Tesia MPU PABHOYCKOPEHHOM [IBHUKEHUM,
yCKOpeHWe  CBOOOMHOTO  MaJeHus,  KECTKOCTb  IIPYIKUHEI,
K09(PHUITMEeHT TPEeHUs CKOJbKEHHs, MexaHudeckKas pabora u
MOIITHOCTh, YaCTOTA W IIePUOJ KOJIe0AaHWM MAaTeMaTHUYECKOr0 U
OPYKUHHOTO MAaSITHUKOB, OIITHYECKAs CHJIa COOMPAIOIIeH JIMHSIHI,
paauoaKTUBHBEIN (POH): TJIAHUPOBATH U3MEPEHHs; CcoOupaTh
9KCIIePUMEHTAJIFHYI0 YCTAHOBKY U BBHITIOJHATH U3MEPEHUS, CIIeys
MPEeJIOKEeHHON WHCTPYKIIUY, BBIYHUCJISTH 3HAUYEHWE BEJIUYHHBI U
aHAJIU3UPOBATH IIOJIYYeHHBIE PEe3yJIbTATHI;

—co0T0aTh IpaBUIa TeXHUKH 0e30ITacHOCTH MIpu pabore ¢ Jiabo-
PaTOPHBIM 000PYIOBAHUEM,

—pas3yimyaTh OCHOBHBIE ITPU3HAKY U3YUYEHHBIX (PU3UIECKUX MOIEeJIe:
MaTepuaJbHAs TOYKA, abCOJIIOTHO TBEPJOE TEeJJ0, TOYEUHBIH
HUCTOYHUEK CBETA, JIy4, TOHKAas JIMH3a, IJIaHeTapHas MOJeJb aToMa,
HYKJIOHHAS MOJEeJIb aTOMHOTO S1pa;

—XapakTepu30BaTh IPHUHIIUIIEI JeHUCTBUS H3yUYEeHHBIX IIPHUOOPOB U
TEeXHUYECKUX YCTPOMCTB C OIOPOI HA WX OMUCAHUS (B TOM UHCJIE:
CIIUAOMETP, OATYMUKH IT0JIOKEHUSA, PACCTOSTHUS U YCKOPEHUS,
pakeTra, 9XO0JIOT, OYKH, IIEPHUCKOI, doToammapar, OUTUYECKUe
CBETOBOJBI, CIIEKTPOCKOIN, J[JO3WMETp, Kamepa Bwuiabcoma), wuc-
TOJTB3Ys 3HAHUSA O CBOUCTBAX (PU3WUECKUX ABJICHUM W HEO0XO[H-
Mble pU3NUEeCKre 3aKOHOMEPHOCTH;

—WCIOJIb30BATh CXEMBI W CXE€MATUYHBIE PUCYHKU M3YUYEHHBIX TeX-
HUYECKUX YCTPOMCTB, W3MEPUTEJbHBIX IIPHUOOPOB M TEXHOJIOTH-
YeCKWX TPOIECCOB IPU PEITeHWr ydueOHO-IIPaKTUUYeCKUX 3a71ad;
OIITUYECKHE CXEMBI JJIs IIOCTPOeHUS H300paKeHui B ILJIOCKOM
3epkajie U coomparoIeit JIUH3e;

—IIPUBOIUTEL IIPUMEPBI/HAXOIUTh WHQOPMAIINI0 0 IIpUMepax IIpak-
THUYECKOTO WCIIOJIb30BAHUA (PU3NUECKUX IHAHUN B IIOBCEIHEBHOM
SKU3HU I obeciiedeHus: 0e30IMacHOCTH IIPY O0palleHun ¢ mpubo-
paMu M TEeXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHUSA 3I0POBBA U
COOJTIOJTEHMSA HOPM JKOJIOTMYECKOTO IIOBEIEHHUS B OKPYIKAIOIIEH
cpene;

—OCYIIECTRBJIATDL TOUCK HWHMOpMAINKU (PHU3UIECKOT0 COIEePIKAHUSI B
cetu uTepHeT, caMOCTOATEILHO (POPMYIUPYS ITOUCKOBLIM 3aIIpocC,
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HAXOOUThb IIyTU OIIpeJeseHUs JOCTOBEPHOCTH  ITOJYUYEHHOM
HH(MpOPMAINKA HA OCHOBE HMEMIINXCSI 3HAHUN U JOIOJHUTEIbHBIX
WCTOYHUKOB;

—MWCIIOJIb30BATh IIPW BBIMOJHEHUN YYeOHBIX 3aIaHHi Hay4HO-IIO-
OyJIIPHYIO JIATEPATypy (PHU3HMUYECKOr0 COMEeP:KAHMNS, CIIPABOYHEIE
MaTepuajbl, pecypcel ceru VIHTepHeT, BJIAAeTh IIPHUEMaAMH
KOHCIIEKTHPOBAHMSI TEKCTa, IIpeodpas3oBaHuss WHQOPMAIIMNA K3
OJTHOM 3HAKOBOM CHUCTEMEI B IPYTYIO;

—C03JaBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HHQOPMAIIMKM M3 HECKOJBKNX HNCTOYHHKOB (PH3UIECKOro
COEep:KaHns, IIYOJWYHO IIPEICTABJISATE pPe3yJIbTaThl IIPOEKTHOMN
WJIN HKCCJIEJOBATEJIBCKON JIEATEJbHOCTH; IIPU 9TOM T'PAMOTHO WC-
TI0JIb30BATh M3YYEeHHBI NOHATHUUHBIA aIlapaTrT M3yvyaeMoro pas-
mena (PU3UKKM YW COIIPOBOJKIATH BBICTYILJIEHME IIPE3EHTAILIMEH C
YYETOM 0COOEHHOCTEH! ayIUTOPUN CBEPCTHUKOB
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TEMATUYECKOE NNAHUPOBAHUE

7 Knaacc (68 u)

Temaruueckui
0JIOK, TeMAa

OcHoBHOE conep:xaHue

OcHOBHBIE BUBI I€ATEJIHbHOCTA yyamuxca (Ha ypOBHE
Y4eO0HBIX JeUCTBUI)3

Pasngen 1. ®uauka u €€ poJip B MO3HAHUY OKPY:Kamero mupa (6 1)

Dusuka — HaAyKa
o mpupoje (2 1)

Dusuka — HayKa 0 IpUpoJe.
fIBenna npuponnl. Dusuueckue
ABJIEHUA: MEXaHUYECKHE,
TEIJIOBHIE, JJIEKTPUIECKUE,
MArHUTHbBIE, CBETOBbIE, 3By KOBBIE

BrisaBiieHue pasauuuil MekAy (PU3ndeCKUMHU U XUMUY€CKUMU
npespamenunavmu (MC — xummusn).

PacnosuaBanue u kiaccuduranua GpuanIeCKux ABIEHUN:
MeXaHUYeCKHUX, TeIJIOBBIX, JJIEKTPUIE€CKUX, MATHUTHBIX U CBETOBBIX.
HaGronenne u onucanve GpuandeCKux ABJIEHUN

Duauueckue
BeJTUIUHBI (2 1)

DusuyecKue BeJININHBI.
N3mepenue dpusuuecknx
BenmuuH. Ousnueckue npuGopsI.
I[lorpemrHocTs U3MepEHU.
Me:xayHaponHas cucrema

e UHUI]

OnpenesieHue 1eHEI JeJIeHUs MIKAJIBI H3MEPUTEIBLHOr0o npudopa.

N 3mepenne JUHEMHBIX PA3MEPOB TeJI U IPOMEKYTKOB BPEMEHHU C
Y4ETOM IMOrpeIrHoCTeH.

HN3amepenne 00bE€Ma JKUIKOCTA U TBEPIOrO TeJja.

N3mepenne TeMepaTypsl IIPU IIOMOIIH KUJKOCTHOTO TEPMOMETPA U
maTYNKa TeMIepaTypsbl.

BrimosiHeHNE TBOPYECKUX 3aaHUN M0 IIOUCKY CIIOCOOOB n3MepeHus
HEKOTOPHIX (PUINIECKUX XaPAKTEPUCTUK, HAIIPUMEP Pa3MepoB
MaJIbIX 00BEKTOR (BOJIOC, IIPOBOJIOKA), YAAJIEHHBIX

3 [Ipu paspaborke pabodeii mpOrpaMMbl B TEMATUYECKOM ILUIAHHPOBAHUU JOJIKHBI OBITH YIYTEHBI BO3MOYKHOCTHU YCIIOJIb-
30BaHUA IJIEKTPOHHBIX (IU(POBHIX) 00Pa30BATEILHBIX PECYPCOB, SABJISIOMUXCI Y4€0HO-METOAUYECKUMH MaTepuajiaMu
(MyJIbTUMEOUMHBIE MNPOrPaMMbl, JJIEKTPOHHBIE YYEOHHUKM M 3aJaYHUKW, JJIEKTPOHHBLIE OHUO/IMOTEKH, BUPTYyaJbHbBIE
Jaboparopuy, UrPOBhIEe MPOrpaMMbl, KOJUIEKIUUA HU(PPOBHIX 00pa3oBaTEIbLHBIX PECYPCOB), PEAIHU3yIOMUX IUJAKTH-

geckue Bo3amoskHoctu UKT, conep:xanne KOTOPBIX COOTEETCTBYET 3aKOHOJATEIbCTBY 00 00pa3oBaHum.




00HLEKTOB, 0OIBIINX PACCTOAHUI, MAJIBIX IPOMEKYTKOB BPEMEHM.
OGcy:xaenune mpeajiaraeMbix CIioco00B

EcrecTBenHo-
HAYYHBIA METO
mo3uaHusa (2 a)

Kaxk dusuxa u npyrue
eCTeCTBEHHbIE HAYKU U3y4aloT
npupony. EcrectBenHO-HayYHbBIH
MeTO/ MO3HAHUA: HabIoaeHue,
MOCTAHOBKA HAYYHOT'O BOIIPOCA,
BEIIBUIKEHHE TUIIOTES,
OKCIIEPUMEHT II0 IPOBEpKe
rumnores, 00bACHEeHne HalJIIo-
naemoro asiaenus. Onucanue
bu3nyecKux ABJIEHUN C IIOMO-
B0 MOgeJIei

BreiaeuskeHune rumnores, 00bACHAIOIUX IPOCTHIE IBJICHU, HAIPUMeEP:
— moYeMy OCTAHABJIMBAETCA ABUIKYIEECs 10 TrOPU3OHTAIBHOH
IOBEPXHOCTH TEJIO;

— IOoYeMy B :KapKYIO IOTOXy B CBETJION OIesKIe IIPOXJIATHEMH, YeM B
TEMHOIL.

IIpensno:xeHune criocoO00B IPOBEPKYU I'MIIOTES.

IIpoBenenne ucciaeqoBaHusA 0 MPOBEPKE KAKOM-IN0O0 rUIIOTEIHIL,
HampuMep: JAJIHFHOCTH IIOJIETA MIAPHUKA, IIyIIEeHHOI'0 TOPHU30HTAJIBHO,
Tem Gosibiie, uem Gosibiie BeicoTa mycka. Ilocrpoenue npocreiimux
Moznesnein hu3nvdecKkux ABjIeHul (B BUJge PUCYHKOB WU CXEM),
HammpuMep HageHue IIpeaMeTa; IPIMOJINHEHHOe PaciIpoCTPaHeHue
cBeTa

Pasnen 2. lleppoHauanbHbIe CBeIEHNA O CTpoeHnH BemecTsa (5 1)

Crpoenune
Bemecrtsa (14)

IATOMEBI 1 MOJICKYJIBI, UX Pa3-
Mepbl. OnbITHL, JOKA3bIBAIOLIHE
MUCKpEeTHOEe CTPOEHUE BelleCTBa

HaGroneHne u HHTEpPIpeTanus ONbITOB, CBUAETEIbCTBYIOIUX 00
ATOMHO-MOJIEKYJIAPHOM CTPOEHHWH BElleCTBA: ONBITHI C pac-
TBOpEHHEM Pa3JIMYHBIX BEIECTB B BOJeE.

OueHka pasMepoB aTOMOB U MOJIEKYJI C MUCIOJIb3OBaHueM hoTo-
rpaduii, I0JIy4eHHBIX HA ATOMHOM CHJIOBOM MuKpockome (ACM).
OnpenesieHue padMepoB MaJIbIX TeJl

JBmskenne u
B3aUMOJIEICTBUE
"IaCTHI[ BelleCTBa
(2 9)

JIBusxenue yactun Bemecrsa.
CBA3b CKOPOCTHU ABUKEHUA
YacTHIL C TEMIIEPATyPOM.
BpoyHoBCKOE NBUKEHHE.
Juddysua. Bsaumoneiicreue
"MaCTHUIl BEIIECTBA: MPUTAKEHUE U
OTTAJIKUBAaHUE

HaoGsronenue u o0 bsICHEeHNEe OPOYHOBCKOTO JBUIKEHUA U SBJICHUS
nuddy3um.

IIposenenue u 00bsICHEHNE ONBITOB IO HAGJIIOIEHUIO TEIJIOBOTO
pacmmupeHus ra3os.

IIposenenune u 00bACHEHNE OMBITOB II0 OOHAPYKEHUIO CIJI
MOJIEKYJIAPHOI'O IPUTAMKEHHNA U OTTAJIKUBAHUA




TemaTuueckui
0JIOK, TeMA

OcHoBHOE conep:xaHue

OcHoBHBIE BUIBI €ATEJIBHOCTH yYammuxca (Ha ypoBHE
y4e0HBIX JTeMCTBUI)

IArperaTusie
CcOoCTOSTHUSA
Bemiecrsa (2 1)

IArperaTHbie COCTOSHUS
BemecTBa: CTPOEHUE ra3os,
"KHUIKOCTEHN U TBEPOBIX
(KpUCTAJLTINYECKHUX) TEJL.
B3anMoOCBsA3b MeKay CBOMCTBAMU
BEIIEeCTB B PA3HbIX arperaTHbix
COCTOSIHHSIX 1 ©X ATOMHO-
MOJIEKYJIIPHBIM CTPOEHHEeM.
Oco0eHHOCTH arperaTHbIX
COCTOAHHUIM BOJIBI

Onucanue (C UCMOJIL30BAHUEM IIPOCTHIX MOJEJI€il) OCHOBHBIX
PAa3IuYuil B CTPOEHUH ra3oB, ;KUIKOCTEH U TBEPIABIX TeJI.
O0BbsACHEHUE MAJIOU C;KMMAEMOCTH KUIKOCTE! U TBEPABIX TeJ,
0ONBIION CIKUMAEMOCTHU I'a30B.

O0bsacHeHUe coxpaHeHus (POPMBI TEEPIBIX TEJI U TEKYIEeCTU
SKUIKOCTH.

I[IpoBeneHue ONBITOB, JOKA3BIBAIOUIUX, YTO B TBEPIOM COCTOSIHUU
BOJBI YACTHUILI HAXOAATCSA B CPEIHEM Jaliblie IPYT OT Apyra
(IUIOTHOCTh MEHBIIIE), Y€M B JKUIKOM.

YcranoBsieHre B3aMMOCBSI3U MEKAY OCOOEHHOCTSAMU arperaTHbIX
COCTOSIHUI BOJBI U CyLIECTBOBaHUEM BOAHBIX oprauuamos (MC —
Ouosiorus, reorpadusa)

Pasnen 3. JIBuskenue u sBaaumongeiicreue teua (21 g)

Mexauundeckoe
nBuskenwue (3 1)

MexaHu4YeCKOe qBUKEHHE.
PaBHOMeEpHOE 1 HEPAaBHOMEPHOE
nBuskenue. Ckopocrs. Cpenuasa
CKOPOCTh ITPU HEPABHOMEPHOM
mBuskenuu. Pacaér nytu u
BpeMeHU NBUKEHUS

HccienoBanue paBHOMEPHOTO JBUKEHUA U ONpe/ieIeHIe ero
IPHU3HAKOB.

HaGro1eHre HepaBHOMEPHOIO JIBUKEHUS U OIIpe/ieIeHue ero
OTJIMYUI OT PABHOMEPHOTO JBUKEHHU.

Pemenue 3agay Ha onpenesieHUe MyTH, CKOPOCTU U BPEMEHH
PABHOMEPHOTI'O IBUKEHUS.

Anasina rpaMKOB 3aBUCUMOCTH IIyTU U CKOPOCTH OT BPEMEHHN

Nuepuusa, macca,
MJIOTHOCTH (4 1)

ABnenue naepnuun. 3aKoH
unepuuu. Baanmopgeiicteue Tes
KaK NPUYMHA U3MEHEeHUA
CKOPOCTH ABUKEHUS TeJl.

O0bsaCHEeHHE U IIPOrHO3UPOBAHHUE ABJIEHU, 00y CIOBJIEHHBIX
WHepIHei, HalPUMep: 9TO IPOUCXOAUT IIPU TOPMOKEHUU WU
pPe3KoOM MaHeBpe aBTOMOOWJIA, I0YeMy HEBO3MOKHO MIHOBEHHO
NpeKpaTUTh IBU;KEHNE HA BeJIOCUIIede UM CaMOKaTe U T. 1.




Macca kak Mmepa THEPTHOCTH
Tesa. IlmoraocTs BemecTra.
CBH3L IIJIOTHOCTHU C KOJINYEeCTBOM
MOJIeKyJI B equHHIEe 00BbEMA
BemecTea

IIpoBeneHue u aHAIUS OIBITOB, JEMOHCTPUPYIONNX NU3MEHEHUE
CKOPOCTH JBUIKEHUS TeJIa B Pe3yJIbTaTe JEMCTBUI HA HEro Jpyrux
Test.

Pemenue 3amau Ha onpeneieHre MacChl TEJIA, €ero 00LEMa u
I0THOCTU.

I[IpoBeneHue 1 aHaIN3 ONBITOB, JEMOHCTPHUPYONUX 3AaBUCUMOCTD
13MEeHEeHNs CKOPOCTH TeJia OT ero MacChl IIPU B3aNMO/JEHCTBUH TeJl.
3amepenue maccs! Tesia pa3nudubsiMu cnocodbamu. Onpenenenue
JIOTHOCTH TEJIA B PE3yJIbTATE U3MEPEHUS €r0 MacChl U 00bEMA

Cuna. Buasr cun
(14 9)

Cuiia kak xapakTepucTuxa
B3aumonemncreua e Cuna
yupyroctu u 3akoH I'yka.
N3mepenue CUIIBI ¢ HOMOIIBIO
imuHamoMmetpa. ABnenune
TaroreHus u cuwia tsskectu. Cuna
TAMKECTH Ha JPYTUX IIJIAaHeTaX.
Bec rera. HeeecomocTs.
CiosxeHue Cuii, HAIIPABJIEHHBIX
10 OHOM IIPSIMOHMH.
Pasuoneiicreyomas cui. Cuia
Tpenusa. TpeHue CKoIbKEeHNA U
Tpenue nokoa. TpeHue B
mpupoae u TeXHUKe

N3yuyeHne B3anMOAEMCTBUA KAK IPUINHBI U3MEHEHUS CKOPOCTU
Tesia win ero gedopmanumu.

OnucaHue peajJbHBIX CUTYalUil B3AaNMOENCTBUA TEJI C IIOMOUIBIO
MoOjies1eli, B KOTOPBHIX BEOOUTCS MOHATHE U N300paskeHne CUJIbI.
N3yuenue cuibl ynpyrocru. Ucenenosanue 3aBUCUMMOCTH CUJIBI
YIPyrocTH OT yaAJIMHEHUsA PE3NHOBOrO IIHYPA WU NPYKUHBI (C
ocrpoeHuem rpaduia).

AHAIM3 NPAKTUYIECKUX CUTYyALU, B KOTOPBIX MPOABJIAETCH JENCTBUE
CuIbl yIpyroctu (ynpyrocts Msda, KpOCCOBOK, BETOK JepeBa u Ap.).
IAHAIM3 cUTyanuil, CBI3aHHBIX C ABJIeHHeM TsaroreHus. O0bsiacHeHne
OpOUTAIBHOIO JBUKEHUA IJIAHET C UCIIOJIb30OBAHUEM SABJICHUA
Tarorenus u 3akona nuepuuu (MC — acrpouomus). Usamepenue Beca
Tesia ¢ momMoipio nuHamomerpa. O60CHOBaHHE ITOTO CII0CO0a
n3MepeHus.

AHaNM3 1 MOJEIMPOBAHUE ABJI€HUA HEBECOMOCTH.
JKCrepUMEeHTAIbHOE MOJIy9eHte IPABUIIA CJI0KEHUs CUJI,
HaNpaBJIeHHBIX BAOJb OQHOU npsamoii. Onpenesienne BeITUINHEBL
PaBHOAENCTBYIOLIEH CUJI.

3yueHne CUIIbI TPEHUSA CKOJIbKEHUS U CUJIbI TPEHUA IOKOS.




IIpodosorcernue mabua.

TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUIBI 1€ATEJIBHOCTH yyamuxca (Ha yPOBHE
Y4e0HBIX JeHCTBUI)

Hccienopanue 3aBUCUMOCTY CUJIBI TPEHUA OT CUJIBI IABJIEHUA U
CBOYVICTB TPYIIUXCS IIOBEPXHOCTEH.

IAHAIM3 NPAKTUYECKUX CUTYyALU, B KOTOPBIX IPOABJIAETC JENCTBUE
CUJIbI TPEHMS, UCIIOIb3YIOTCA CIIOCO0OBI €€ yMEeHbIIEHUS NN
yBesimueHus (KaTaHue Ha JIbI3KaX, KOHbKAaX, TOPMOSKEHUE
ABTOMOOWUJISA, NCIIO/Ib3OBAHUE MOJIIUITHUKOR, IJIABAHUE BOOHBIX
sxuBoTHBIX U Ap.) (MC — Guosorus).

Pemenue 3agayu ¢ ucrnosb3oBanueM popMyJ1 Jiisg paca€éra CUIbl
TAKECTU, CUJIbl yIIPYTOCTU, CUJIbl TPEHUS

Pasnen 4. [laBiienune TBEpABIX TEJI, JKUAKOCTEHN U ra3os (21 q)

JlaBienue. Ile-
peaada qaBJIeHUSI
TBEPABIMU
TeJaMH, JKUIKO-
CTSIMU U Ta3aMu

(€3))

JlaBneune. CiocoGs1 ymeHb-
IeHUs U yBeJIUYEeHUd JaBJICHU.
JaBnenue raza. 3aBUCHMOCTH
\ImaBjieHHus rasa or o0béma u
Temneparypsl. [lepenaga
daBJI€HUS TBépI[I)IMI/I TEeJIaMu,
"KUJKOCTAMHA U ra3daMu. 3aKOH
Ilackamnsa. [IneBmaTuueckue
MAIIINHBI

IAHanM3 1 00bACHEHNE OIBITOB U MIPAKTUYECKHUX CUTyaluld, B
KOTOPBIX MPOABIAETCA CHUJIA TABICHUS.

OGocHOBaHME CIIOCOOOB YMEHbIIEHUA U yBEJINICHUS TABJICHUA.
N3yyeHne 3aBUCUMOCTH JABJICHUA Ira3da OT 00bEMA U TeMIIePATy PhI.
N3ydeHre 0COOEHHOCTEH mepeaadu JaBJIeHUS TBEPABIMU TeJIAMU,
KugkocTamu u razamu. O00CHOBaHHUE PE3yJILTATOB OMBITOB
0COO0EHHOCTAMHU CTPOEHUS BEIIECTBA B TBEPIOM, sKHUIKOM 1
ra3zoo0pa3HOM COCTOAHUAX.

DKCIIepUMEeHTAJIbHOE J0Ka3aTeJIbCTBO 3akoHa Ilackansa.

Pemenue 3agady Ha pacuéT gaBjeHUus TBEPIOro Teja

JlaBienue
sxuaroctu (5 1)

3aBHCHUMOCTD JaBJIEeHUS
"KUIKOCTH OT IJIyOMHBI
norpy:kenus. 'mapocrarudeckuin
mapamgokc.

HccrnemoBanue 3aBUCUMOCTHU JABJIEHUS JKUIKOCTH OT IJIyOUHBI
MOrpys:keHua U MJIOTHOCTH KUIKOCTU.

HaGmonenue u 00bsiCHEHHE THAPOCTATHIECKOTO MAPaaIoKca Ha
ocHoBe 3axkona Ilackams.




CoobGmaromuecsa cocyabl.
FI/II[paBJII/I‘IeCK]/Ie MeXaHUu3MbI

N3ydeHne COOOIIAIOMINXCA COCYIOB.

Pemenue 3agaq Ha pacdéT JaBI€HUS KUIKOCTHU.

O0bsacHeHHEe IPUHITUIIA JeNCTBUA THAPABJINYECKOro nmpecca. AHaamns
1 00BbACHEHHE IPAKTUIECKUX CUTYaIlHi, J€eMOHCTPUPYIOIINX
posB/IeHHE NABJICHHUS KUAKOCTU U 3akoHa [lackaina, Hanpumep
IIPOIECCOB B OpraHuaMe Impu riryo0oxkoBoauom Heipaauu (MC —
OMOJIOTH )

IATmocdepHOEe
masieHue(6 1)

IATmocdepa 3emiu u aTmoc-
bepnoe nasiaenue. [Ipmaunab
CylIeCTBOBAaHUA BO3IYIIHOMN
060s10uku 3emin. OnsrT
Toppuuennu. Usmepeune
aTMOC(EepPHOro JqaBIeHUA.
3aBuCUMOCTh aTMOC(hEPHOTO
MaBJI€HUA OT BHICOTHI HAL
ypoBaem mops. [IpuGopsr miia
n3amepeHus artMochepHoro
maBsieHus

JxcrnepuMeHTaIbHOE O0Hapy:KeHne aTMOC(EPHOro JaBIEHUA.
IAHaIM3 ¥ 00bACHEHHE OIBITOB U IPAKTUIECKHUX CUTYALUII,
CBsA3aHHBIX C AelicTBueM armocdepHoro naeinenus. O6bsacuenue
cyuecTBOBaHuA aTrMoc(epsl Ha 3eMile 1 HEKOTOPBIX IUIaHEeTaX WA
eé orcyrcTBus Ha npyrux mwianerax u Jlyue (MC — reorpadwms,
acTpoHOMMS).

OG0 bacHEeHNE N3MEeHEHUs IVIOTHOCTH aTMOC(epPHI C BHICOTOH U
3aBHCHMOCTH aTMOC(EPHOro JAaBIE€HUS OT BHICOTHI.

Pemenue 3agad Ha pacuér armocq)epHOro JaBII€HUA.

3yuenue ycrpoiicrBa 6apomerpa-anepouga

JeiicrBue
"KUJKOCTH U ra3a Ha
Orpy:K€HHOE B HUX
Testo (7 1)

JeiicTBue skuaKoCcTH U rasa Ha
OTrpy:KEHHOE B HUX TeJIO.
Briraskusaomasn (apxumenosa)
cusia. 3akou Apxumena.
[Inapanue Tesn. Bosgyxoma-
Banue

JxcrepuMeHTaIbHOE O0HAPY:KEHUE JeCTBUA JKUAKOCTU U ra3a Ha
morpy:x€HHOE B HUX TeJIO.

OnpeneseHre BHITAJTKUBAIOLIEN CUJIbI, JEMCTBYIONIEN Ha TEJIO,
OTrpy:KEHHOE B JKUJKOCTh.

IIpoBenenue u 00Cy:KI€HIE OIBITOB, JEMOHCTPUPYIOLINX
3aBHCHUMOCTH BBITAJIKMBAIOUIEN CHJIBI, JEMCTBYIOIIEI HA TEJIO B
"KUIKOCTH, OT 00bEMA MOTrPYKEHHOMN B JKUIKOCTh YaCTH TEJIA U OT
IJIOTHOCTH KUJKOCTH.

HccnenoBanue 3aBUCHMMOCTH Beca TeJjia B BOJle OT 00béMa
MOTPY:KEHHOH B :KUJKOCTH YaCTH TeJIa.

Pemenue 3ajau Ha IpUMEeHEeHUE 3aKOHA ApXuMeaa v yCJIIOBUS
IaBaHUSA TEJ.




ro

Oronuanue mab.

TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

Koucrpyupoeanue apeoMerpa ujid KOHCTPYUPOBAHUE JIOAKHU U
oIpeneieHue €€ rpy30noabEMHOCTI

Pasngen 5. Pa6ora u momHoCcTh. JHeprus (12 g)

PaGora u mom-
HOCTH (3 1)

Mexanuueckas pabdora.
MoimHOCTh

JKCrepUMEHTAIbHOE OIpeie/IeHIe MEXaHUIE€CKOM paboThl CUJIBI
TAMKECTH IIPHU IaJeHUU TeJia U CUJIbl TPEHUd IIPU PABHOMEPHOM
IepeMeleHuu Tejia 1mo FOpPI3OHTaJIbH0ﬁ IIOBEpPXHOCTH.

Pacuér momuoOCTH, pa3BUBAE€MOM IPU MOLBEME IO JIECTHHUIIE.
Pemenue 3aga4 Ha pacyér MEXaHUIECKOU PAGOTHI U MOLIHOCTH

IIpocTeie
mMexaHu3Mbl (5 1)

IIpocThie MexaHU3MBI: PHIYAT,
010K, HAKJIOHHAS MIJIOCKOCTb.
I[IpaBuio paBHOBecUus psryara.
I[Ipumenenue npasuna
paBHOBecHs phryara K OJIOKY.
«30/10TO€ IPABUIIO» MEXAHUKU.
KII/I npocThIX MEXaHU3MOB.
IIpocThie MexaHU3MBI B OBITY U
Texuuke. Peruaru B tene
uesoBEeKa

OnpenesieHyue BBIUTPHINIA B CHUJIE€ IPOCTHIX MEXaHU3MOB HA IpUMepe
phIluara, MOJBUsKHOTO U HEIOABUKHOTO GJIOKOB, HAKJIOHHOM
JIOCKOCTH.

lccnenoBanue ycioBusi pABHOBECHUsS phIvyara.

OOHapy:KeHne CBOMCTE IIPOCThIX MEXAaHU3MOB B PA3JIMIHBIX
UHCTPYMEHTAX U IPHUCIOCOOIEHUAX, MCI0JIb3yEeMbIX B OBITY U
TexHUKe, a TakKe B skuBbIx opraauamax (MC — Guosiorus).
DKCIepUMEeHTAIbHOE JOKA3aTeIbCTBO PABEHCTBA PaboT npu
IpUMeHEeHUU IPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJI Hak/10HHONI IIOCKOCTH.

Pemenue 3aja4 Ha NpUMEHEHHeE MPAaBUJIa PABHOBECHUS phluara u Ha
pacuér KITJT

Mexaunueckas
oHeprus (4 4)

Kunernyeckas u moTeHIuaIbHAL
oHeprus. I[Ipespamenue oquoro
BHUIA MEeXaHHU4Ye-

JKCIEpUMEHTAIFHOE OIPeIeIeHIE N3MEHEHU KUHETHUIECKON U
OTEeHIMAJIBHON 9HEPTHUH TeJia IIPHU ero CKATHIBAHUHU 110 HAKJIOHHOM
JIOCKOCTH.




COXpaHEeHHUA U USMEHEHUA
QHEPIruu B MEXaHUKeE

CKOM dHEPTuH B APYyroi. 3aKoH

DopmyIupOBaHNE HA OCHOBE HCCJIEOBAHUA 3AKOHA COXPAHEHUs
MeXaHUYeCKOM dHEepPruu.

OOcyskaeHne rpadul IPUMEHNMOCTH 3aKOHA COXPAHEHUs JHEePruu.
Pemenue 3agad ¢ NCIIOIb30BAHNEM 3aKOHA COXPaHEHUs dHEPruu

PesepsHoe Bpema (3 4)

8 Knacc (68 u)

Temarudeckuii
0JIOK, TEeMBI

OcHoBHOE conepskaHue

OcHOBHBIE BUIBI JEATEJIbHOCTU yyamuxca (Ha ypoBHeE
y4e0HBIX JTeUCTBUI)

Pasnen 6.

Temsoesre siBieuus (28 1)

Crpoenue
U cBOMICTBA
Bemectsa (7 1)

OCHOBHBIE IT0JIOKEHUS .
MOJIEKYJISIPHO-KUHETHUYIECKOM
TEOPHU CTPOEHUA BellecTBa.
Macca u pasamepbsl aTOMOB U
Mosiekys1. OnbIThI, IO~
TBEpPIKIAIOIIINE OCHOBHBIE
MOoJI0:KeHUa MOJIEKYJISIPHO-
KuHeTu4Yeckou reopun. Momenu
TBEPIOrO, SJKUJKOT0 1
ra3oo0pa3HOro COCTOSIHUMN
Bemectea. Kpucrasnnaeckue u
amopdHbIe TBEPABIE TEIA.

HaGroneHue U uHTEpHpeTanusa ONbITOB, CBUIETE/IbCTBY IOIINX

00 ATOMHO-MOJIEKYJISPHOM CTPOEHUU BEIIEeCTBA: OIMBITHI C pac-
TBOpEHHEM Pa3JIMIHBIX BELIECTB B BOJE.

Pemenue 3afgav 110 OLEHUBAHUIO KOJIMIECTBA ATOMOB WJIA MOJIEKYJI B
enuHHULE 00bEMA BeleCcTBA.

IAHAJIN3 TeKCTA JPEBHUX ATOMUCTOB (HanpumMmep, pparMeHTa mMO3MbI
JIyxkpenusa «O npupoje Bemein») ¢ U3JI0sKeHneM 000CHOBAHMIL
aTOMHOUI runoressl (cMbIciioBOe uyTenue). Onenka yoequTeIbHOCTHA
9THX 00OCHOBAHUIA.

OO0bsicHeHHE OPOYHOBCKOIO NBUKEHUs, sBiieHus nuddysuu u
pPas3anIuil MeKIy HUMH Ha OCHOBE MOJIOKEeHU MOJIEKYJIAPHO-
KHHETUYeCKOH TeOPHUU CTPOEHUs BEelleCTBA.




IIpodosorcernue mabua.

TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

OO0BbsACHEHUE CBOUCTE ra3os,
PKHUOKOCTEN U TBEPABIX TEJI HA
(OCHOBE IT0JIOKEeHUU
MOJIEKYISIPHO-KMHETHIEeCKON
Teopunu. CMaunBaHue U Ka-
muinsapHbie apiaeHud. Temnosoe
paciuupeHUe U CiKaTHe

OO0BbsACHEHUE OCHOBHBIX PA3JIMYUI B CTPOECHUH ra30B, ;KUJKOCTEN U
TBEPABIX TEJI C UCIOJIb30BAHUEM IIOJIOKEHUN MOJIERYJIAPHO-
KMHETUYEeCKON TEOPUM CTPOEHUA BEIIEeCTBA.

IIpoBeneHue ONBLITOB MO BHIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOM
coJiu WJIu caxapa.

IIposenenue u 00bLACHEHNE ONMBITOB, IEMOHCTPUPYOIMIUX
KanWJIAPHbIE ABJICHUA U SBJICHHE CMAaYUBaHUA.

OO0BbACHEHNE POJIH KANMLIAPHBIX ABJIEHUH IJIA HOCTYILICHUS BOILI B
opranuam pacreuuii (MC — Guosiorus).

HaGmonenue, nposeaenne u 00bACHEHHE OIBITOB 110 HAGIIOIEHUAIO
TEIIOBOro pacCHIupPEeHUs ra3oB, ;KUIKOCTEH U TBEPALIX TeJl.
O0BLsACHEeHUEe COXpaHeHus 00bEéMa TBEPABIX TeJl, TEKy4eCTU
*KUIKOCTH (B TOM YHCJIe, PA3HUIILI B TEKYYECTH IS PA3HBIX
"KHUIKOCTEM), JaBJeHud ra3a.

IIpoBenenue ONbLITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTD IaBJICHUA
BO3QyXxa OT €ro 00bEMAa U HArPEeBAHUA UJIU OXJIAKIEHUA, U UX
00bsICHEHHE HA OCHOBE ATOMHO-MOJIEKYJIAPHOrO yueHus. AHanus
MPaKTUYECKUX CUTYyalMil, CBA3AHHBIX CO CBOMCTBAMU I'a3oB,
PKHJIKOCTEN M TBEPIBIX TEJI

TemoBnie
npoueccs! (21 q)

Temmneparypa. CBasp Temme-
paTypbl CO CKOPOCTBIO TEIJIOBOT'O
IBUsKEHUSA 9aCTHII.

Buyrpennsaa oueprusa. Criocoosr
M3MeHEeHUA

OGocHOBaHME IIPABUJI H3MEPEHUA TEMIIEPATYPbI.

CpaBHeHUE Pa3JIUYHbIX CIIOCOO0B NU3MEPEHNA U IIKAJ TeMIePATYPHI .
HaGonenue u 06bsCHEHNE ONBITOB, JEMOHCTPUPYIOIIUX N3MEHEHUE
BHYyTPEHHEH dJHEePruu Tejia B pedyJibTaTe Terionepenadu u paboTsl
BHEIIHUX CUJL
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IIpodosorcernue mabua.

TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

HNYEeCKHUX U TEeIlJIOBBIX
nponeccax

Pemenue 3amad, CBA3aHHBIX C BBIYHCICEHAEM KOJIUIECTBA TEILIOTHI B
mpoieccax TelvIonepenadu Npu IVIABJI€HUHA U KPUCTAJLIN3AIUAH,
HCIIapeHUU U KOHIEHCAI[UH.

AHAIN3 CUTyanUi IPAKTUIECKOro MIPUMEHEHU SABJICHUH IJIaBJIeHUA
1 KPUCTAJLIN3ANH, HAIPHUMeED, MOJIyYeHHe CBEPXIUCThIX
MATEpPHUAJIOB, COJIEBAS rPeJIKa U Ap.

Ananna paGoTel U 00BbACHEHNE NPUHITUNA JEHCTBUA TEILIOBOrO
iMBUTATEIA.

BrruuciieHne KOJIM4eCTBA TEIUIOThI, BLIAEJIAIOMEroCs Py CropaHuu
pasauaHbIX BUA0B Tomnuea, u KIIJI nsurarensa. O6cy:xaenune
9KOJIOrMYE€CKUX IIOCJIEICTBUHN UCIOIb30BAHUA JBUTATE IEH
BHYTpPEHHEro CropaHusd, TEIUIOBBIX U ruapoaiekrpoctanmuit (MC —
9KO0JIOTHUS, XUMUA)

Paspgen 7. Qumexrpuue

CKUe U MarHuTHbIe aBjieHusd (37 1)

DjiekTpUYeCcKHue
3apanel. 3apsa-
JKEeHHBbIE TeJila 1
NX B3aMMOJ€ei-
creue (7 49)

QiexTpusanusa Tes. IBa pona
QJIEKTPUYIECKUX 3apPAI0B.
BaaumogerlicTBue 3apsasKeHHBIX
Tes. 3akou Kymnona.
diexTpudeckoe mosie. Ilpuanun
CyNepPIIO3UIUA JJIEKTPUIECKUX
osieit. Hocurenu
DJIEKTPUYIECKUX 3apPAI0B.
JJIeMEeHTAPHBIN dJIEKTPUIECKUNA
3apsan.

HaGmonenue u mpoBegeHre ONbITOB 110 dJIEKTPU3ALAN TEJI IPH
CONPUKOCHOBEHUY U MHIYKITHEH.

HaGmonenue u 00bsaCHEHHE B3AUMOI€CTBAA OJJHOUMEHHO U
PA3HOUMEHHO 3aAPAKEHHBIX TeJl.

O0bsacHeHHEe IPUHIUIIA JelcTBUuA djaeKkTpockona. O0bacHenue
ABJICHUI JJIEKTPU3ALUHU IIPU COIIPUKOCHOBEHUH TeJI U UHAYKIUEH C
HCIIOJIb30BAHUEM 3HAHUM O HOCUTEJIAX dJIEKTPUIECKUX 3aPAS0B B
BelecrTse.

PacnosnaBaHue U 00bACHEHNE ABJICHUN dJIEKTPU3ALUN B I10-
BCEeIHEeBHOU "KU3HU.




00

Crpoenne aroma. IlpoBoguuku u
MU3JIEeKTPUKH. 3aKOH
COXpPAHEHUA IJIEKTPUIECKOTO
3apana

HaGmonenne u 00bsiCHEHUE ONBITOB, WJLIIOCTPUPYIOIINX 3AKOH
COXpaHEHU:A JJIEKTPUIECKOr0 3apsana.

HaGroeHne OnsITOB 110 MOJAEJIMPOBAHUIO CUIOBBIX JIMHUN
9JIEKTPUYECKOTO MMOJIA.

Hccienopanue QeMCTBUA JJIEKTPUYECKOrO MOJIA Ha IPOBOJHUKH U
MUIJIEeKTPUKHN

IlocToanHbII
SJIEKTPUIECKUI
ToK (20 u)

JJIEKTPUIECKUU TOK. Y CJIOBUS
CyIECTBOBAHUA JJIEKTPUIECKOTO
TOKA. I/ICTO‘IHI/IKH IIOCTOSAHHOTIO
Toka. JlelicTBus asiekrpuueckoro
TOKa (TEeII0BO€, XUMUIECKOE,
MArHuTHOE). JJIEKTPUIECKHU TOK
B d(KMJKOCTAX MU ra3ax.
QdiexkTpudeckas menb. Cusa Toka.
JIeKTPUYECKOe HAIIPSIIKEeHUe.
ComnporusieHne NpoOBOAHUKA.
YnennHoe conporusiienue
BemecTBa. 3akoH OMma gisa
ydacTka memnmu.
IlocnenoBarenbHOE U
mapaJuiesibHOE COeMHEeHUe
IPOBOIHUKOB.

PaGoTa 1 MOLIHOCTH 3JIEKTPU-
4ueckoro Toxka. 3axkoH ;xoyiia-
VIenma. QiexTponpoBoaka u
moTpeduTe N dIIEKTPUIECKON
oHeprum B 66iTy. KopoTkoe
3aMbIKaHUE

HaGroneHue pas3janmyHbIX BUAOB JEHCTBUS IJIEKTPUIECKOr0 TOKA U
OO0HAapy’KeHHe ITUX BUJAOB JIEHCTBUS B IOBCEHEBHOM JKU3HU.
COopka 1 uCHBITAHUE JJIIEKTPUIECKOM IIEIH IIOCTOSIHHOTO TOKA.
3amepeHue CUIbl TOKA aMIIEPMETPOM.

I/IsMepeHHe AJIEKTPUYIECKOI'oO HAIIPAMKEHHUA BOJIBTMETPOM.
IIpoBenenue u 00bSICHEHNE ONBITOB, JE€MOHCTPHUPYIOLINX
3aBHCHMOCTD JJIEKTPUYECKOIr'0 COIMPOTUBJIEHUS IPOBOJHUKA OT €ro
IJIMHBI, IVIOWIAIU IOIIEPEYHOTO CeYeHUs U MaTepuaJia.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, IIPOTEKAIOLIEr0 Yepes
Pe3uCTOpP, OT CONPOTUBJIEHHUA PE3UCTOPA U HATIPAKEHUA HA
pesucrope.

[IpoBepka MpaBmJia CIOKEHUS HANIPAKEHUN IPH IIOCJIEe10BATEIbHOM
COeIUHEHUHU JBYX PE3UCTOPOB.

IIposepka npasusia I CUIbI TOKA MPHU MaPaJIeIbHOM COEeIUHEHUH
Pe3ncCTOpOB.

AHAJIN3 CUTyaluil MOCJIeN0BATEIBHOrO U MapaJIeIbHOrO
CoeIMHEeHUS MPOBOJHUKOB B JOMAIIHUX JJIEKTPUIECKUX CETAX.
Pemenue 3agau ¢ ucnosb3osanueM 3akona Oma u opmyst pacuéra
QJIEKTPHUIECCKOI'O COIIPOTHUBJIICHUA IIPU II0CJI€eJ0BATEJIBHOM U
nmapaJsjuieJIbHOM COeJUHEHHUU IIPOBOJHHUKOB.




TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

Onpenenenue padoThI IJTEKTPUIECKOrO TOKA, IIPOTEKAIONIETO Yepe3
pe3ucrop.

OnpeneseHre MOIHOCTYU JJIEKTPUIECKOTO TOKA, BbIIEII€MOM HA
pe3ucrope.

HNcciemopanne 3aBUCUMOCTH CHJIBI TOKA Y€pPe3 JIAMIIOYKY OT
HaIpsI:KeHUs Ha Hel.

Onpenenenue KIIJ] narpesares.

HNccnenoranne npeodpa3oBaHusa JHEPIruu IPU HOTBEME rpy3a
JJIEKTpOaABHUIaTeJIeM.

OO0bsACHEHNE YCTPOMCTBA U MIPUHIMIIA JEMCTBUA JOMAIIHUX
37IeKTPOHArpeBATEJIbHBIX IIPUOOPOB.

OO0bsACHEHNE IPUYIUH KOPOTKOTO 3aMbIKAHUA U IPUHIIUNA JEACTBUA
MJIaBKHUX IpeJoXpaHUuTeIeH.

Pemenue 3anau ¢ ucnonb3osanuem 3axkona J:xoyna—Jlenua.
HaGirorenre BOSHUKHOBEHUS JJIEKTPUIECKOr0 TOKA B JKUIKOCTH

MarauTHbIe
aBieHus (6 a1)

HOCTOHHHBIe MArHuThbl.
BaanMmogeiicTBYE IOCTOSIHHBIX
MarHuToB. MarHutHoe mouie.
MarautHOE 1moJie 3eMJIN U ero
3HaYeHMe 1A JKU3HU HA 3eMiie.
OunsiT Opcrega. MaruurHoe moste
QJIeKTpUYIEeCcKOro Toka.
HpnmeHeHne GHGKTpoMaFHHTOB B
TeXHUKe.

HCCJIeI[OBaHI/Ie MArHuTHOI'O B3aI/IMOI[eI./JICTBI/IH IIOCTOSIHHBIX
MAardHmuToB.

I/IsyquHe MArHuUTHOTI'O I10JIA IIOCTOAHHBIX MAarHuToB l'IpI/I nux
00'bEeIMHEHUH U Pa3ejIeHun.

Hponeuenne OIIBITOB I10 anyannsaunn II0JId IIOCTOAHHBIX MarHuToOB.
N3ydyeHue siBjieHUs HaAMarHuYuBaHus BemecTtea. Mcecnenosanme
MEeMCTBUA dJIEKTPUIECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.




JlelicTBrie MAarHUTHOrO OJIA HA
IIPOBOSHUK C TOKOM.
DJIEKTPOABUIaTENb IOCTOIHHOIO
Toka. cnionp3opaHue
dIeKTponBUraTesieil B TeX-
HHUYeCKHX yCTPOMCTBAX U HA
TpaHCHOpPTE

IIpoBeeHnEe ONBITOB, JEMOHCTPUPYIOIINX 3ABUCUMOCTD CHAJIBI
B3anMMOJEeHMCTBUA KATYIWIKU C TOKOM M MATHUTA OT CHUJIBI U Ha-
HpaBJIeHUs TOKA B KATyIIKE.

AHaNM3 cUTyanuil NPAKTUIECKOro IPUMEHEHUA 3JIEKTPOMAarHuToR (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, IPOMBINLJIEHHOCTH, MEIUINHE).
N3yueHue nefiCTEUS MATHUTHOTO II0JIA HA IIPOBOJHUK C TOKOM.
HNsydyeHne neiicTBUA JIEKTPONBUTATEIA.

Namepenue KIIJ asmexrponBuraresibHoOi ycTaHOBKU. PacmosnaBanue
1 aHAJIN3 PA3JIMYHBIX IPUMEHEHHUH dJIeKTPOoABUraTesieil (TpaHCuopT,
OBITOBBIE YyCTPOMCTBA U AP.)

JJIeKTPOMATrHUT-
mas uugyxkousa (4

1)

OnsiTel ®apanes. Asaenue
3/IEKTPOMATHUTHOM UHIAYKI[UH.
IIpasuno Jlenna.
Jiexrporeneparop. Comocoon:
oJIydeHUus 3JIeKTPUIECKOM
OHeprun. JJIeKTPOCTAHINN HA
BO30OHORBJISIEMBIX HCTOIHUKAX
GHeprumn

OIIBITHI 110 UCCIETOBAHUIO ABJIEHUA JIEKTPOMATHUTHON UHIAYKIIUN:
HCCJIeZOBaHNE N3MEHEHUI 3HAYEHUS U HAalIPABIEHUS
WHIYKIIMOHHOI'O TOKA

PesepsHuoe Bpema (3 4)




9 Kaace (102 v)

Temaruueckuin
0JIOK, TeMA

OcHoBHOE conepskaHue

OcHoBHBIE BUABI E€ATEJIbHOCTH yYamuxca (Ha ypoBHE
y4e0HBIX JTeMCTBUI)

Pasnen 8. Me

naHnvdeckue asiaeHusd (40 )

Mexaundeckoe aBuskeHne u cnocoosl ero onucauusd (10 1)

MexaHuueckoe JBUKEHUE.
MarepuanpHas TOYKA.
Cucrema orcuéra. OTHOCHU-
TEJIbBHOCTh MEXaHUIE€CKOI'0
JBUKEHUA.

PaBHOMepHOe npssMoInHEeH-
uoe nemxenue. Hepasaomep-
HOE NPAMOJNHENHOE JBU:Ke-
uune. CpegHsss u MrHOBEHHAS
CKOPOCTH TeJjia IPU HEPABHO-
MEPHOM JBUKEHUH.
Yckopenune. PaBuoyckopennoe
OPSAMOJIMHEMHOE IBUKEHHe.
CBoOonuoe nagenue. OnpIThl
Tanunes. PaBaomepuoe
JBUIKEHUE 10 OKPYKHOCTH.
Ilepuox u yacrora
oOpamenusn. Jluneiinaa u
YIJIOBasi CKOPOCTH.
[eurpocrpemuresnbHOE
yCKOpeHue

Ananua u 06CysKaeHre PAa3JIUIHbIX IPUMEPOB MEXaHUYECKOTO
NBUKEHUA.

OO0cyskaeHue rpadul IPUMEHNMOCTH MOJEJIU «KMaTepuaibHas
TOYKAN.

OnucaHue MEXaHUYECKOI'o JBUKEHUS Pa3JIMYHBIMM CIIOCO6aMu
(ypaBHeHmue, radbauna, rpaduk).

AHanua ;KU3HEHHBIX CUTYyAlUHA, B KOTOPBIX MPOABJIAETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JBUKEHUA.

HaGnonenue MexaHUY€eCKOro JBUKEHUA TeJIa OTHOCUTEIbHO
Pa3HBIX TEJ OTCYETA.

CpaBHeHI/Ie HyTeﬁ u TpaeKTOpI/Iﬁ ABUMKEHUA OOJHOI'O U TOr'O JKe TeJia

OTHOCHUTEJIPHO PA3HBIX TEJI OTCYETA.

Ananus texcra I'anuines 06 oTHOCUTEIBHOCTH ABUKEHU;
BBINOJIHEHUE 3aJaHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).
Omnpenesiedue cpegHe CKOPOCTH CKOJIbKEeHUA OpyCKa WU IBU-
JKeHUs MapPUKAa [0 HAKJIOHHOM ILUIOCKOCTH.

Ananua u o0cy:KIeHne CII0CO00B NPUOINKEHHOr0 OIPeaeIeHU
MrHOBEHHOM CKOPOCTH.

OmnpenesieHue CKOPOCTA PABHOMEPHOrO ABUKEeHHU:A (IIapukxa

B KMIKOCTH, MOLEJIH JJIEKTPUIECKOr0 aBTOMOOWIISA U T. H.).
OnpeneneHue myTy, IPOMIEHHOrO 3a JAHHBIN IPOMEIKYTOK
BpEMEeHH, U CKOPOCTH Tejia m0 rpaduky 3aBHCUMOCTHU IIyTH
PABHOMEPHOIO ABH:KEHUS OT BPEMEHMU.

OOGcy:xmeHne BO3MOKHBIX IIPUHIIUIIOB JEMCTBUA IPUOOPOB,
H3MEePAKIIUX CKOPOCTH (CIUIOMETPORB).




Brerauciienue myTu u CKOPOCTH IPU PABHOYCKOPEHHOM IIPSIMO-
JIMHEMHOM OBHIKEHUH TeJia.

OnpeneseHue NPOMAEHHOrO IIYyTU U YCKOPEHUA ABUKEHUA Tejia Mo
rpadguky 3aBHCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'0 MPSIMO-
JIMHEMHOr0o JBUKEHHUS TeJIa OT BpeMEHU.

OnpeneseHue yCKOPEHUs TeJla IPU PABHOYCKOPEHHOM JBUKEHUHU I10
HAKJIOHHOM ILJIOCKOCTH.

N3MmepeHue meproaa U 9aCTOTHI O0OPAIIEHUA TeJia M0 OKPYKHOCTH.
OmnpenesieHre CKOPOCTH PABHOMEPHOTO IBUKEHUS TeJIa 10
OKPY:KHOCTU.

Pemenue 3agad Ha onpegeieHrNe KHHEMATHIE€CKUX XapaKTe PUCTUK
MeXaHUYEeCKOr'o JBUKEeHUA PA3JINIYHbIX BUOOB. Pacnosuasanve u
NPUOIMIKEHHOE OIIMCAHNE PA3IUYHBIX BUIOB MEXaHUYE€CKOro
MBHMIKEHUA B IIPUPOIE U TEXHUKE (Ha IpuMepax CBOOOIHO IIagal0IIuX
TesI, IBUKEHUA JKUBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPENCTB U

p.)

Bisaumoneincreue
Ten(20 1)

Ilepssorit 3akon Herorona. Bropoii
3axon Heiorona. Tperuit 3akou
HruroTrona. ITpunmun
CyIepHo3uLU CUJL.

Cusa ynpyrocru. 3akon I'yka.
Cuna rpeHus:cuiia TpeHus
CKOJIbKE€HUS,CIUJIA TPEHUS IIOKOS,
Mpyrue BUAbI TPEHUA.

Cuna tsa:xecT 1 3aKOH
BCEMHUPHOTO TATOTEHUA.
Yckopenune cBOOGOHOTO MaEHUA.
J[Busxenue rrauer

HaGironenne u 00cy:k1eHue ONBITOB C ABU:KEHUEM TeJIa IIPU
YMEHBIIEHUY BIIUAHUA JPYTUX TeJl, IPENATCTBYIOIUX IBUKEHHUIO.
|Ananua Texcra 'anuies ¢ onucanneM MBICIEHHOIO 9KCIIEPUMEHTA,
00OCHOBBIBAIOLIEr0 3AKOH MHEPLUY; BBIMIOJHEHNE 3aJaHUH [0
TeKCTy (CMBIC/IOBOE YTEHHE).

OOcy:xaeHre BO3MOKHOCTY BBINOJHEHU 3aKOHA NHEPLIUY B
PA3JINYIHBIX CHCTEMAX OTC‘IéTa.

HaGmomenue u o0cysk1eHre MEXaHUIECKUX SBJIEHUH, IPOo-
ucxonamux B cucreme orcuéra «Tenexxa» npu e€ paBHOMEpPHOM U
YCKOPEHHOM JBUKEHUN OTHOCUTEJIHHO KaOuHeTa (pu3nku.
JleficTBUA C BEKTOPAMM CHJI: BHIIIOJHEHNUE 3aJaHUH 10 CJIOKEHUIO U
BBIYUTAHHUIO BEKTOPOB.




r,nnﬁn IMCOHIIO mnﬁn

TemaTuueckuin
0JIOK, TeMA

OcHoBHOE conep:xaHue

OcHoBHBIE BUIBI €ATEJIbHOCTH yYamuxca (Ha ypoBHE
y4e0HBIX JTeMCTBUI)

BOKpPYT Conuna. Ilepsas
KocMHYecKas CKOPOCTb.
Hepecomocts u  meperpysku.
Pasnosecue MaTepUuaIbHOMN

Touku. AGCOJIIOTHO TBEPOE TEJIO.
PaenoBecue TBEpHOrOo TEa C
3aKpenyIEHHOII OCHI0 BpAIIEeHU.
MowmeHnT cunsbl. IleHTp TsH2RECTH

HaGmonenne n/uiu npoBeaeHne OMbITOB, I€MOHCTPUPYIOIIUX
3aBHCHMOCTb YyCKOPEHHSA TeJia OT IPUJIOKEHHONU K HEMY CHJIBI 1
Maccel Tesa.

AHanu3 U 00'bACHEHNE ABJIEHUNI C UCIOJIL30OBAHUEM BTOPOro 3aKOHA
Herorona.

Pemenue 3amay ¢ ucnoib3oBaHUEM BTOPOro 3axkoHa Heiorona u
IpaBuUiIa CIIOKEHUS CUJL.

Onpenenenue KECTKOCTU MPYKUHBI.

IAHAIM3 cUTyanuil, B KOTOPBIX HAGJII0HAIOTCA ynpyrue nedopmanum,
1 uX O0'bSICHEHHE C UCHOJIb30BaHueM 3akoHa ['yka. Pemenue 3aga4 ¢
ncmnoJib3oBaHueM 3axkoHa I'yka.

Hccnenopanue 3aBUCUMOCTHU CHAJIBI TPEHUA CKOJIbKEHUA OT CUJIBI
HOpPMAaJILHOro naeieaus. O6cy:xkaeHne pe3yIbTATOB UCCI€IOBAHUA.
Onpenenenue kKodddunueHTa TPEHUA CKOIbKEHUA.

NamepeHue CUIIbI TPEHUA MTOKOH.

Pewmenue 3agad ¢ uCnoab3oBaHueM (POPMYJIbI IJIs CHUJIIbI TPEHUA
CKOJIbKEHUA.

IAHAIN3 OBUKEHUS TeJI TOJBKO IO JeHCTBUEM CUJIBI TAKECTH —
CBOOOHOIO IIaJgeHus.

O0bsACHEHHE He3aBUCHMOCTHA YCKOPEHUA CBOOOJHOrO A eHUs OT
Macchl Tesa.

OneHKa BeJIMYUHBI CUJIBI TATOTEHU, NeUCTBYIOMEe MEeKIAy ABYMA
TestaMu (1 pa3HBIX MAacc).

IAHA/IN3 NBUKEHUA HeOECHBIX TeJI MO/ JeHCTBUEM CUJIbl TATOTeHuA (C
HCII0JIb30BAHUEM JOIOJHUTEIbHBIX HCTOYHUKOB HH(poOpManumn).
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Pemenue 3agay ¢ CIIOIb30BAHNEM 3aKOHA BCEMUPHOTO TATOTEHUS U
bopMynbI qiist pacYEéTa CUIIBI TAKECTH.

IAHAJIN3 OPUTHHAIBHOI'O TEKCTA, OMMCHIBAIOLIEr0 IPOABJICHUA 3AKOHA|
BCEMUPHOT'O TATOTEHMS; BHIIIOJIHEHNE 3aJaAHUI 110 TEKCTY
(CMBICJIOBOE UYTEHHE).

HaGnonenue u o6CyskaeHre ONBITOB 110 U3MEHEHHIO Beca Teja MPu
YCKOPEHHOM JBUKEHUM.

IAHAIM3 yCI0OBUIM BOSHUKHOBEHUA HEBECOMOCTH U II€PErpy3KH.
Pemenue 3agav Ha onpeaeieHUe BeCa Tejia B PA3JIMIHBIX yCIOBUAX.
IAHATIM3 CWJI, JEeHCTBYOIIUX HA TeJIO, IOKOoANeecsa Ha Omope.
Onpepnesenue EHTPA TAKECTH PA3JIUYHbBIX TeJI

3aKoHBI cOXpa-
Henusa (10 1)

Nmnynbce Tena. Uamenenue
umnysasca. Umnynsc cuebl.
BakoH coxpaHeHUsa UMIyJIbCA.
PeaxTuBHOE NBUKEHME.
Mexanudyeckas padora u
MomuocTs. PaGora cuit Taskecru,
yupyroctu, rpeuus. Cesa3n
OHeprum u paboThI.
I[loreHuuanbpHAasE 9HEPrus Teja,
MMOJHATOr'O HAQ ITIOBEPXHOCTBHIO
3emutu. Ilorennuansuas aHeprus
CIKATOM MPYIKUHBI.
Kunernueckas saneprus.
Teopema 0 KMHeTHUIECKOM
9Heprum.

HaGronenue u o6Ccysk/1eHNE ONBITOB, JIEMOHCTPHUPYIOMUX Iepeaaqay
MMILYJIBCA IPY B3ANMOJEMCTBUH TEJI, 3AKOH COXPAHEHUS UMILYJIHCA
npu a6COIIOTHO YIPYroM U HEYNPYrOM B3aNMMOJEHCTBUH TEJI.
IAHAIM3 CUTyanuil B OKPYJKAOIIEe JKU3HHU C UCIIOJIb30BAHNEM 3aKOHA
COXpaHEHUs] UMILYJIbCa.

PacniosnaBaHmue sBJI€HUs PEAaKTUBHOIO ABHIKEHUS B IPUPOIE U
rexuuke (MC — Guosiorus).

I[IprMeHeHne 3aKOHA COXPAHEHUs UMITYJIbCA IJIsA pacdéra
Pe3yJIbTATOB B3aUMOENCTBUA TeJ (Ha IpruMepax HeyIIpyroro
B3anMMOOENCTBUA, YIIPYTrOro IEHTPAIBHOI0 B3aUMOENCTBUA JBYX
OJMHAKOBBIX TeJI, OJJHO U3 KOTOPHIX HEIOABUIKHO).

Pemenue 3a1a4 ¢ NCIIOIb30BAHNEM 3aKOHA COXPAHEHUS MMILYJIbCA.
Omnpeneserue padboThl CUJIBI yIIPYTOCTH IPU NOabEMeE rpyaa ¢
HCIIOJIb3OBAHHUEM HEIIOABHUKHOI'O 1 IIOABHUKHOI'O GHOKOB.




TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

BaKoH COXpaHEHUs MEeXaHU-
[YecCKoll dgHeprum

N3mepeHne MOUIHOCTHU.

N3MmepeHne MOTEeHIUAIbHON dHEPTHUH YyIPYTO 1edOpMUPOBAHHOM
IPYKUHBI.

N3MepeHne KNHETUIECKO JHEPTHUH TeJia M0 JJINHE TOPMO3HOTO
oyTH.

JKCIIepUMEHTAJIbHOE CPABHEHNE N3MEHEHU IOTEHIUAIbHON 1
KUHETHYECKOM dHEePrui Tejia Npu ABUKEHUU 10 HAKJIOHHOMN
IJIOCKOCTH.

JKcrepuMeHTaIbHAA IPOBEPKA 3aKOHA COXPAHEHUA MEXaHUIEeCKOMN
9HEepPruy NPy CBOOOHOM IAEHUM.

I[IpuveHeHne 3aKOHA COXPaHEHUsI MEXaHUIECKOM JHePruu IJIs
pacyéTra MOTeHIUAJILHON U KHUHETUIECKOU sHepruii rejia. Pemenune
3a/1a4 C NCIIOJIL30OBAHUEM 3aKOHA COXPaHEHUS MEXaHUIECKOMI
dHepruu

Pasmen 9. Mexaunvyeckue kosiebauns u Boassl (15 1)

Mexauudeckue
Kosreoanusa(7 a)

KosebaTenbHOE nBUsKEHNUE.
OCHOBHBIE XapPAKTEPHUCTUKH
Koe0aHuii: Iepuo, 4acTora,
aMmmuintyaa. MaremaTudecKkui u
PYsKUHHBINA MAATHUKA.
[IpeBpamenue aHepruu nNpu
KK01€0aTEeIbHOM JABUKEHUU.
Saryxawmue KoieoaHmus.
Breiny:xneHHBIE KOJI€0aHUA.

Pesounanc

HaGnonenue KosieGaHuil Mo A€MCTBHEM CUJI TAMKECTHA U YIIPYTOCTHA
1 O0HApPYsKeHHE MOA00HBIX KOJIEOaAHUI B OKPYKAIOIIEM MUPE.
Anasina KoJie0aHUul rpy3a Ha HUTHU U Ha npy:xkuHe. Onpenenenue
IaCTOThI KOHeGaHI/Iﬁ MATEMATHYIECKOI'oO U IIPY¥KUHHOIO0O MadATHUKOB.
HaGmomenue u o0bsiCHeHHE SBJIEHUS Pe30HAaHCA.

HccnenoBanue 3aBUCMMOCTH IIePUOAa KOJIeGaHUH MOIBEUIEHHOr0 K
HUTU Ir'py3a OT OJIMHBI HUTHU.

IIpoBepka HE3aBUCHUMOCTHU IePUOaA KoJIebaHuil rpy3a, ImoaBe-

IIE€HHOI'0 K JIEHTE, OT MAaCChI rpyasa.
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HaoGmomenune u o6Ccysk1eHne OMBITOB, IEMOHCTPHUPYIOIIAX
3aBHCHMOCTD IEPHUO1A KOJIeOAHUN NPYKUHHOT0 MAATHUKA OT MACCHI
rpy3a U :KECTKOCTHU MPYKUHBL.

I[IpuMeHeHre MATEMATHYIECKOTO U MPYKUHHOTO MAATHUKOB B
KagecTBe MOJeJIel IJIs ONUCAHUA KOJIe0aHUll B OKPY>KAI0IeM MHUpPe.
PeIJ.IeHI/Ie 3agad, CBA3aHHBIX C BbIYHCJIEHHUEM HUJIU OHeHKOﬁ qacCTOThI
(nepuopna) koaebaHmit

Mexanuueckue
BOJIHBL. 3BYK (8 1)

CBoiicTBa MEXaHUYECKUX BOJIH.
Jlimua Bostaer. Mexanuueckue
BOJIHBI B TBEPIOM TeJIe,
ceiicMUYeCKre BOJIHBI. 3BYK.
I'poMKOCTH 3ByKa M BHICOTA TOHA.
Orpazxenne 3Byka. Uudpassyk u
yIbTPa3ByK

OOHapy:KeHNe U aHAJIN3 BOJIHOBBIX SBJIIEHUM B OKPY;KAOIIEM MUpe.
HaGronenue pacnpocTpaHeHUs IPOJOJIbHBIX U IIOIEPEYHBIX BOJIH
(Ha Moenn) u OOHaApPYKeHNe aHAJIOTUIHBIX BUOB BOJIH B IPUPOIE
(3BYK, BOASIHBIE BOJIHBI).

Brrauciienne QIMHBI BOJIHBI 1 CKOPOCTH PACIPOCTPAHEHHS 3BYKOBBIX
BOJIH.

GKCHepHMeHTaHBHOe omnpenesieHue rpaHull 9aCToThl CJABIIINMBIX
3BYKOBBIX KOJIEOAHUIA.

HaG/r01eHre 3aBHCUMOCTY BHICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C
MCII0JIb3OBAHUEM MY3BIKAJIbHBIX HHCTPyMeHTOB). HaGironenune n
00bsICHEHNE ABJIEHUS AKyCTUIECKOr0 Pe30OHAaHCa.

IAHAIN3 OPUTHMHAJIBHOIO TEKCTA, IOCBAIEHHOIO NCIOJIH30BAHUIO
3ByKa (WM yJIBTPAa3ByKa) B TEXHUKE (9XOJIOKAIMS, YILTPA3BYK B
MeaUIUHE U AP.); BIIIOJHEHNE 3aJaHUM 110 TeKCTY (CMBICJIOBOE
uTeHue)

Pasgen 10. QiiekTpoMarauTHOE MOJI€ U AJIEKTPOMATrHUTHBIE BOJIHBI (6 1)

JJIeKTPOMATHUT-
HOE I10J1e

(JJIeKTPOMATHUTHOE MMOJIe.
(QJIeKTPOMATHUTHBIE BOJIHBI.

I[locTpoenue paccy:xaeHuil, 000OCHOBHIBAIOIINX B3AUMOCBS3b
JIEKTPUYECKOI0 M MATHUTHOIO IOJIEH.




IIpoodosnorcenue mab.

TemaTuueckuin
0JIOK, TeMA

OcHoBHOE comepskaHue

OcHOBHBIE BU/BI 1E€ATEIBHOCTH ydyamuxca (Ha ypoBHe
y4e0HBIX JTeMCTBUI)

1 dJIEKTpOMAr-
HUTHBbIE BOJIHEI (6
1)

CBoiicTBa 3JIEKTPOMATHUTHBIX
Bosu. Illkana asexTpo-
MarHUTHBIX BOJIH. Mcmonbao-
BaHNeE dJIEKTPOMArHUTHBIX BOJIH
IJIsT COTOBOI CBA3H.
JJIEKTPOMATHUTHAA IPHUPOIA
csera. CkopocTs cBera.
BoJsiHoBEIE CBOIICTBA CBETA

JKCIepUMEeHTAIbHOE U3yJYeHNe CBOMCTE JJIEKTPOMATHUTHBIX BOJIH (B
TOM 4YHCJIEe C IIOMOIIBI0 MOOHMJIBHOrO TejieoHa).

IAHAI3 PEHTreHOBCKUX CHUMKOB Y€JI0B€Y4ECKOro OpraHuamMa.
AHaJII/I3 TEKCTOB, OIIMCBHIBAIOINUX IIPOABJIEHUA IJIEKTPOMArHUTHOI'O
N3JIy4Y€HHUA B IIPHUpPOOE: JKUBbI€ OPraHu3Mbl, U3JIYyI€HUA HeﬁeCHBIX
Tes1 (CMBICTIOBOE YTEeHUE).

PacniosHaBanue u aHAIN3 Pa3INYHBIX IPUMEHEHUH JIEKTPO-
MArHuTHBIX BOJIH B TEXHUKeE.

Pemenue 3agay ¢ ucnosb3oraHueM (GpopmMyJI JJId CKOPOCTHU
QJIEKTPOMATrHUTHBIX BOJIH, JJIMHBI BOJIHBI 1 9aCTOTHI CBETAa

Pasnen 11. Ceerossie apnenus (15 g)

3aKoOHBI pacHpo-
CTpaHEeHUs CBeTal
(64)

Ncrounuku ceera. Jlyuesas
Mmoxgess ceera. [Ipamonuneitnoe
pacrmpocTpaHeHue CBeTa.
Barmenns Conuna u JIyusr.
Orpakenue csera. [liiockoe
3epkaso. 3akoH oTpaskeHus
cBera.

IIpenomiienue csera.

BaKoH IIpeIOMIEeHHs CBeTa.
[losiHOEe BHyTpEeHHEEe OTpaskeHue
ceera. Ucmonpb3oBanue

HaGro1eHue OnbITOB, J€MOHCTPUPYIOIIUX ABJIEHUE IIPAMOJIU-
HEHOIr'o PacIpoCTpaHeHusA cBeTa (BOSHUKHOBEHHE TEHU U II0JLy-
TE€HU), U UX UHTEPIPETALUA C UCI0JIHb30BAHNEM IIOHATHUA CBETOBOTO
JTyda.

O0bsaACHEeHHE U MOIEJIUPOBAHNE COJTHEYHOI0O U JIYHHOT'0 3aTMEHUM.
HccienoBanue 3aBUCMMOCTH yIJla OTPAKEHHUS CBETOBOIO JIy4a OT
yriia mageHus.

N3y4yeHne CBOMCTB N300pakeHus B INIOCKOM 3eprasie. HaGmonenue
1 00'bSICHEHIIE OIIBITOB II0 IMOJIyY€HHUIO N300pakeHU B BOTHYTOM U
BRINYyKJIOM 3eprasiax. HaGnonenue u o0bsac-




BHYTPEHHEro OTpasKeHusda B
OIITUIECKHUX CBETOBOOdAX

HEHNe ONBITOB II0 IIPEJIOMJICHHIO CBETA HA IPAaHUIE PA3JIUIHBIX Cpe/l,
B TOM 4HCJI€ ONBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHUEM.
Hccnenosanue 3aBUCUMOCTH yIJjla MPEJIOMJIEHHUS OT yIJjia MaJgeHus
CBETOBOIO JIy4a Ha rPaHUIlE «BO3AyX—cCTeK/10». Pacmosnasanue
ABJIEHUI OTPAYKEHHUS U MPEJIOMJIEHNUA CBETA B IOBCEIHEBHOMU KU3HU.
IAHA/IN3 ¥ 00BbACHEHUE ABJIEHUA ONTUIECKOr0 MUPAKA.

Pemenue 3a1a4 ¢ HCHOJIb30BAHNEM 3aKOHOB OTPAYKEHUA U
pesIoMJIeHUs CBeTa

JImH3BI 1 onITH-
"YecKkue npudopPbI
(6 1)

JIuusa, xox sxydeil B IuH3E.
OnTuveckas cucrema.
Ontuveckue npuGoOpsI:
boroanmapar, MUKPOCKOII 1
Tesneckorn. I'1a3 kak onTuyeckas
cucrema. Bainsopykocts u
MaJIBHO30PKOCTH

Ilonyuenne n3odpakeHU C IIOMOIIBI0 COOUpPAIOIIE U paccen-
BaroIel JINH3.

Onpepnenenne (POKYCHOrO PACCTOAHUA U ONITUIECKOM CUIIBI
coOuparomei JTUH3bI.

IAHAIM3 yCTPOMCTBA ¥ IPUHIUINA AeHCTBUA HEKOTOPBIX ONTHIECKUX
npuGopos: poToanmapara, MUKpPOCKoOIa, Tesieckona (MC —
OHOJIOTHA, ACTPOHOMMUS).

IAHAIN3 SIBJIEHH 0JIM30PYKOCTH U JATIbHO30PKOCTH, IIPUHIAIA
ineiicreus oukoB (MC — Guostorus)

Pasno:kenue
DOeJsioro ceera B
caexTp (3 u1)

Pasasioskenue 6Gesroro ceera B
crexTp. OnbiTel HeloToHa.
CiosxeHne CneKTpaabHbIX
uBeroB. /lucniepcust ceera

HaGironenne o pasnosxeHuio 0esroro ceera B criexktp. Habimonenue
1 00'BSICHEHIE OIIBITOB IO IIOJIy4€HUIO 0€JI0r0 CBeTa IPU CIOKEeHUN
CBE€TAa PAa3HBIX IIBETOB.

HpOBeI[eHI/Ie n OG’BXCHeHI/Ie OIIBITOB I1O BOCIIPUATHUIO IIBETA
npesMeTOB IIpPH X HAOJIIOAEHNY Yepe3 [BeTOBbIe (PUiIbTPHI (IBETHHIE
OuKM)

Pasnen 12. Ksaurossie apinenus (17 1)

Ucnyckauue u
morJioueHue

OmnsiTel Pesepdopaa u niiane-
TapHaa MOJeJIb aToMa.

OO6cy:xnenue meau onbiTOB Pesepdopaa mo ucciaemoBaHuIo aTOMOB,
BBHIIBUKEHHE TUIIOTE3 0 BO3MOYKHBIX PE3yJIbTaTax




TemaTuueckuin
0JIOK, TeMAa

OcHoBHOE conepskaHue

OcHOBHBIE BUABI E€ATEJIBHOCTH yyamuxca (Ha ypoOBHE
Y4e0HBIX JeHCTBUI)

ceera atromom (4

1)

Mopens aroma Bopa. Ucmy-
CKaHNe U MOrJIONEHUEe CBeTa
aTomom. KBaurel. JIuneituarsie
CIIEKTPBI

OIBITOB B 3ABHCHUMOCTH OT IIPEJIIOIAraeMOro CTpOE€HUsI aTOMOB,
(hopMynHpoBaHue BHIBOIOB M3 PE3yJIbTATOB OnbITOB. O0Cy:KIeHne
IIPOTUBOPEYNI IVIAHETAPHON MOIEJIM aTOMAa 1 OCHOBAHUM I
runore3sl Bopa o cranmoHapHbIX OpOUTaX IJIEKTPOHOB.
HaGironenne CoJIOMIHBIX U JIMHENYATHIX CHEKTPOB U3JIyY€HUs
pa3nunaHbix BenecTs. O0bACHEeHNE JINHENIATHIX CIIEKTPOB
N3/IyIeHUs

Crpoenue
ATOMHOTO AApa
(649)

PaguoaktueHocTs. Anbda-, 6era-
1 ramma-usinaydenus. Crpoenue
aTomuoro aapa. Hyxknounas
MO1eIb AaTOMHOIO sapa.
N3oronel. PaguoakTuBHbIe
npespamenus. [lepuon
mosypacoana.

JleiicTBus pagnoakTUBHBIX
M3JIy9eHU HA JKUBBIE
Ooprasuamsl

OGcy:xaeHre BO3MOYKHBIX F'UIIOTE3 O MOJEJISIX CTPOEHUS AApa.
Onpenesenue cocrasa sifep Mo 3aJaHHBIM MAaCCOBBIM U 3aPAA0BBIM
MHCIaM U IO MOJIOKEHUIO B IePUOANIEeCKOol cucreme dsiemeHTos (MC
— XuMus).

IAHA7IM3 WM3MEHEeHHMs COCTaBa fAApa W €ro IMOJIOKEeHUsS B
mepuoauueckoi cucreme npu a-paguoaxktTusHoctu (MC — xummus).
HccienoBanme TPEKOB a-4aCTHUIL 110 TOTOBBIM (hoTorpadusm.
OOHapy:KeHNe U U3MePeHne PAJUALUOHHOrO0 (bOHA C TOMOIIBIO
mo3umeTpa, OLEeHKA €ro UHTEHCUBHOCTH.

AHA/IN3 OHUOJIOTHYECKUX U3MEHEHU, MPOUCXOOANIUAX IO/ JeMCTBUEM
panuoakTusHbIix ndaydeauii (MC — Guosorusa). Mcnoaszosanue
panuoakTuBHBIX ndaydeauii B meaunune (MC — Guosiorus)

Anepusnie
peaxmuu (7 1)

Anepubie peakmuu. 3aKOHBI
COXpaHeHUs 3apPsIg0BOr0

Pemenue 3a4a4 C UCIIOJIb3OBAHMEM 3aKOHOB COXpPaHEHHUA MACCOBBIX
1 3apPAJ0BBIX YMCEJI Ha OlIpeaesieHue pe3yjabTaToB




1 Maccororo uuces. JHeprusa
cBsA3u aTOMHBIX Anep. Cea3p
Maccel u dHeprun. Peaxknun
CUHTE3a U JIeJIEHUA Aaep.
Ncrounuku auepruu Cosumna u
3BE3.

Anepnas sHepreTuxa

AMEPHBIX PEAKIMil; aHAJIN3 BOSMOKHOCTHU UM HEBO3MOYKHOCTH
AaEepHOI peaKIuu.

OueHKa 9HEPruu CBA3U AeP C UCIIOIb30BaHUEM (DOPMYJIbL
ODiHIITEHA.

OGcCy:KaeHue IePCIeKTUR UCI0JIb30BaHUA yIIPABIAE€MOro
TepPMOAIEPHOr0 CUHTE3A.

OO0cyskaeHne IPenMyeCTB U dKOJIOrNIeCKUX IPodieM, CBA3AHHBIX C
sanepuoit aueprerukoi (MC — skosniorus)

ITosTOpHTENBHO-0000 A0 MOAYJIb (9 1)

Cucremarusanusa u
0000 eHnue
IpexMeTHOro
comepIKaHusa U
ombITa MEes-
TEJIbHOCTH,
IpPuOGpPEeTEHHOTO
npu U3ydeHun
BCero Kypca
busnku

0000 EeHne CoaepKaAHUA
KasKJ0r0 U3 OCHOBHBIX Pa3J1€JI0B
kypca dusurm:

MexXaHUYeCKue, TeIJIOBhIe,
3JIEKTPOMATHUTHBIE, KEAHTOBBIE
ABJIEHUA.

Hay4yHbIil MeTO HO3HAHUA U €r0
peanusanua B pu3nIeCKux
cciieqoBaHUAX.

CBa3b (pU3UKHN 1 COBPEMEHHBIX
TEXHOJIOTHUI B 00/1aCTHU IIepeaadu
undopmanuu, sHEepreTuke,
TpaHCcmopTe

BrinosiHeHue yueOHBIX 3aaaHui, TPEOYOMMX JEeMOHCTP AN
KOMIIETEHTHOCTE!H, XapaKTePU3yIIIUX €CTECTEEHHOHAYIHYIO
rpaMOTHOCTE:

N IPUMEHEHU [MOJIy9YeHHBIX 3HAHUU /I HAYIHOTO O0bACHEHUS
(pr3uIeCcKUX ABJIEHUN B OKPYKAIOMIEH IPUPO/Ie U IIOBCEIHEBHOM
JKM3HU, a TAKsKe BhIABJIeHNA (PU3NIE€CKHUX OCHOB paAda
COBPEMEHHBIX T€XHOJIOTHIL;

B IPUMEHEHUA OCBOCHHBIX dKCIIEPUMEHTAJIBHBIX YMEHHUH IJIs
HcceaoBaHuA PU3NIECKUX ABJICHUM, B TOM YHCJI€E IJIA IPOBEPKU
TUIIOTE3 U BHIABJICHUA 3aKOHOMEPHOCTEHM.

Pemenue pacuyéTHBIX 3aa4, B TOM YHCJI€ IIPEAIIOJIATAIOIINX

HCIIOJIb30BaHHUE (PU3UIECKOU MOIEIN U OCHOBAHHBIX HA COIMEPsKaHUU

PAa3JINYHBIX PA3esioB Kypca (DU3UKH.

BreinosiHeHHWe U 3alUTA TPYINOBBIX WJIN UHIUBULY AJIBHBIX IIPOEKTOB,

CBA3AHHBIX C COJIEpP:KaHHUEM Kypca pusnkn




