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denepanbHas pabodas mporpaMma 1o yuyeOHomy npeamery «DPusnka» (0a30BbIii
ypoBeHb) (mpeamerHas o0jacTh «EcTecTBeHHO-Hay4HbIE MpeaMeTh») (malee
COOTBETCTBEHHO — IIpOTrpaMMa 1o Gpu3uke, Pr3rKa) BKIIIOYACT TOSICHUTEIHHYIO 3aIHCKY,
coJiepkaHre oOydeHusl, TNIAHUPYEMbIE Pe3yJIbTaThl OCBOSHUS MPOTPaMMBbI MO (PHU3HKE,
TEMAaTUYECKOe TUIAHMPOBAHUE, TIEpeUeHb (KOIU(PHUKATOpP) pacIpeaeTeHHBIX TI0 Kilaccam
IPOBEPSIEMBIX TPeOOBAaHUN K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa30oBaTEIIbHOM
IpOrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHMs M 3JEMEHTOB COJEpXaHUS 1o (usuke,
nepedeHs (KOOU(PHUKATOP) TPOBEPSEMBIX TpeOOBaHUI K pe3yabTaTaM OCBOCHHSI
OCHOBHOI 00pa30BaTEIbLHON MPOrPpaMMbl OCHOBHOT'O OOIIEr0 0Opa30BaHUS U SJIEMEHTOB
coJiepKaHus Mo (U3HKeE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke Ha YpOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHHsS COCTaBJICHA
Ha OCHOBE IOJIOKEHUH W TpeOOBaHWU K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE
OCHOBHOHM 00pa3oBaTesbHON mporpammel, npeactaBieHHbx B ®T'OC 00O, a takxke
¢ yuetoM (enepanpHON paboyelt mporpaMMbl BOCIIUTAHUS W KOHIICTIIINY TTPETIOaBaHus
yueOHoro npenmeta «Dusuka.

Conepxxanue mporpamMmbl 1o  (Qu3uMke HampaBieHO Ha (QopmMupoBaHHe
€CTECTBEHHO-Hay4YHON I'PaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3aIui0 U3ydeHus (PU3nku
Ha JIeSITeILHOCTHOM OCHOBE. B mporpamMme mo (Qu3Mke Y4YUTHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpenMera B peanuzanuu TpedoBanuit PI'OC OOO k mIaHUPyEeMbIM
JUYHOCTHBIM W METANPEAMETHBIM pPE3yJbTaTaM OOYUCHHS, a TaKXKE MEKIPEIMETHBIC
CBSI3M ©CTECTBEHHO-HAYYHBIX YYCOHBIX IPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3zoBaHwUsI.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacCIlpeelieHne Y4eOHOro marepuaa
no rojgaMm oOydeHus (IO Kiaccam), Tpeiaract MPUMEPHYIO IOCIEI0BATSILHOCTD
U3YYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO CONICP)KAHHS U yUETe
BO3PACTHBIX OCOOCHHOCTEH 00 yUJarouxcsl.

[Iporpamma mo ¢usuke pa3padoTaHa C HENbIO OKa3aHUS METOAUYECKON MOMOIIU
YUUTENIO B CO3/ITaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

duznka SBISIETCS CHCTEMOOOPA3YIONUM ISl €CTECTBEHHO-HAYUHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeXKAT B OCHOBE IMPOIIECCOB W SIBJICHH,
U3y4aeMbIX XUMHEH, Ouojorueii, actpoHomuerd u (usudeckoit reorpadueid, BHOCUT
BKJIaJ] B ECTECTBEHHO-HAY4YHYIO KapTUHY MHUpPa, NPEIOCTaBIICT HamOoOJee SCHBIC
o0Opasiibl TPUMEHEHUs HAyYHOTO METOJa TO3HAHUSA, TO €CTh CHoco0a MOJIydCHUS
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TaBHBIX 3aaad  (uU3MUECKOro oOpa3oBaHUSI B CTPYKType O0OIIeTro
o0pa30BaHUs COCTOUT B (DOPMHUPOBAHNHN €CTECTBEHHO-HAYIHON TPaMOTHOCTH 1 MHTEpeca
K HayKe y 00 y4aroImxcs.
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N3ydyenue ¢uzuku Ha 0a30BOM ypOBHE MPEIOJaraeT OBJIAJEHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSCHSTH SBICHHUS,

OLICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIE0BaHMS;

UHTEPIPETUPOBATh  JIaHHBIE W  MCHOJB30BATh HAYYHBIE JI0KA3aTEIbCTBA
JUTS TIOJTyYEHUST BBIBOIOBY.

Lenu uzydyeHus: PU3MKM Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs OMpeeIeHbI
B KOHIICTIIIMU TpernojaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa3oBaTENIbHBIX
OpraHu3anusax Poccniickon denepanuu, peanu3yrommx OCHOBHBI€
0011eo0pa3zoBaTeabHbIE MPOTPAMMBI.

Henu uzyuenus pu3MKM:

MpUOOpPETEHHE WMHTEpeca U CTPEMIICHHS OOYYarOUIMXCSd K HAYYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUN O HAy4yHOM METOJIeé TNO3HaHUA U (OPMUPOBAHHE
MCCJIEIOBATENBCKOIO OTHOLIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

(opMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa H3yYEHUS OCHOB
CTpPOEHUSI MaTEePUH U (PyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

(opMupoBaHUE TMPEACTABICHUA O poiu (U3MKKA [ Pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIECHUI O BO3MOXHBIX cdepax Oyayuied npodeccruoHanbHON
NEeSATEIbHOCTH, CBA3aHHOW ¢ (PU3MKOM, OJTOTOBKA K JAJIbHEHIIEMY OOYYEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTukeHre 3TUX LieNiel MporpaMmsbl MO (PU3HKE Ha YPOBHE OCHOBHOT'O OOILErO
o0pa3zoBaHusl 00ECIIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

NpUOOpPETEeHHE 3HAHMM O JHUCKPETHOM CTPOEHHMU BEUIECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

MPUOOPETEHHE YMEHHUM ONUCHIBAaTh UM OOBSCHATH (U3UYECKHUE  SIBICHUS
C UCIOJIb30BAHUEM TOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJOB PEUICHUS MPOCTEHIINX PACUYETHBIX 33aJad C MCIOJb30BAHHEM
bu3HUecKX MoieNiel, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMI HaAOMIOAAaTh NPHUPOAHBIE SIBICHUS U BBINOJHATH OIBITHI,
nabopaTopHble padOThl M 3KCHEPUMEHTAJIbHBIE HCCIEIOBAaHUSI C HCHOJb30BAHHEM
U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE TIPUEMOB paboThI ¢ uHpopMaImend (PU3NIECKOro CoepKaHus, BKIIOUast
uH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHXKCHMSIX (HU3UKH, aHaIM3 W KPUTHYECKOE
OIICHUBaHUE WH(HOPMAIIHH;

3HaKOMCTBO €O cepamu mnpodeccCuoHaTbHOW JEsTeIbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBPEMEHHBIMM TEXHOJOTHSIMU, OCHOBAHHBIMU HA JIOCTHUKEHHUSIX
bu3nyecKoil HayKH.

OO6miee 4uCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3ydeHUs (GU3UKUM Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezemo), B 8 kiacce — 68 yacoB
(2 gaca B Hepenio), B 9 kinacce — 102 yaca (3 vaca B Hezelio).



OdenepanibHas padbouas nporpamma | Gusuka. 7—9 kiaccel (0a30BbIN YPOBEHD)

[Ipennaraemslii B mporpamme o (pu3MKe nepeueHs J1abopaTopHbIX pabOT U OMBITOB
SBIISICTCSI PEKOMEHIATENIbHBIM, YUUTEIb JEaeT BHIOOP MPHU MPOBEACHUH J1a00paTOPHBIX
paboT M OMBITOB C Y4YETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH O00Y4aroIIMXCsl, CIIHMCKa

SKCIICPUMCHTAJIBHBIX 33,[[3HHI>1, npcajaracMbIX B paMKaX OCHOBHOI'O T'OCYAapCTBCHHOI'O
9K3aMCHa I10 (I)I/ISI/IKG.
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COJAEPKAHUE OBYUYEHUASA

7 KIIACC
Pu3uka U ee pojib B IO3HAHUHN OKPY/KAIOLIET0 MUPA
®usuka — Hayka o0 mnpupoxae. SBmeHus npuponbl. PuU3NYECKUE SBICHUS:

MEXaHNYECKHUE, TEMIOBBIE, AIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BearnuuHbl. M3mepenne gusnuecknx BenuyuH. Ouzndeckue nprudopsl.
[TorpemHocTh U3MEpeHN MexTyHapOoaHAs CUCTEMA €INHULL.

Kak ¢u3uka wu  jgpyrue  eCTECTBEHHbIE HAayKd  H3y4yalOT  IPUPOAY.
EctecTBeHHO-Hay4YHBI METO/ MMO3HAHUS: HAOMI0IeHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 00BsICHEHUE HAOII0AaeMOr0O
apiieHud. Onucanne PU3NYECKUX SBJICHUHN C TOMOUIBIO MOJEINEH.

Jlemoncmpayuu
MexaHnn4eckue, TeIUIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.
dusnyeckue TpruOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUM aHATIOTOBBIM U LIM(PPOBBIM
pUOOPOM.

Jlabopamopnwie pabomsi u onvimol

OnpeneneHue LEeHbl ASJICHUS KAl U3MEPUTEIBHOTO TPUOOpa.

N3mepeHue paccTosiHUIM.

N3mepenne o0bemMa KUIKOCTH U TBEPAOTO Tela.

Omnpenenenue pa3MepoB MajbIX Tell.

W3mepenne TeMmreparypbl Mpy MOMOIIM >KUIKOCTHOTO TEPMOMETpa W JaTYHKa
TEMIEPATYPHI.

[IpoBenenmne uccieqoBaHus MO MPOBEPKE THMOTE3bI: NaJbHOCTH IMOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, UeM OOJIbIIe BBICOTA MTyCKa.

IlepBoHauaibHBIE CBE/ICHUSI 0 CTPOCHNH BelleCTBA

CtpoeHue BelecTBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAOIINAEC
JTIUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrmxeHue yactuil BeiecTBa. CBI3b CKOPOCTH JABUYKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe naBwxkenne, nuddy3us. BzauMoaelcTBre YacTHIl BEIIECTBA: MPUTSHKCHUE
Y OTTAJIKUBAHUE.

ArperaTtHple COCTOSIHMSI BEIIECTBA. CTPOCHUE Ta30B, KHUJIKOCTEH U TBEPIbIX
(KpUCTAJUIMYECKNUX) Tel. B3auMOCBsI3b MEXKIYy CBONCTBAMU BCIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HMX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu

Ha6moneHnre OpoyHOBCKOTO JIBHYKCHHUS.

Hab6monenue nuddysuu.

HaGnronenue sBieHWH, OOBICHSIIOMUXCS TPUTHKCHUEM WM OTTaIKWBAaHHEM
YaCTHI] BEIICCTRA.



OdenepanibHas padbouas nporpamma | dusuka. 7—9 kiraccel (0a30BbIi YPOBEHB)

Jlabopamopuvie pabomsi u onvimol
Ornenka muaMeTpa aToMa METOJIOM PsIIOB (C UCTIONb30BaHUEM (GoTorpadmii).
OnbIThl IO HAOIIOJIEHUIO TETIJIOBOI'O PACIIUPEHHUS Fa30B.
OnbIThl IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPH OTO MPUTS>KEHUS.

JIBMKeHMe M B3aUMOJeiCTBHE TeJl

MexaHnueckoe IBUkeHrE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBH>KeHUE. CKOPOCTb.
CpenHssi CKOpoCTh IPU HEPABHOMEPHOM JIBH>KEHUU. PacueT myTu U BpeMEHHU JIBU>KCHUSI.

SBnenve nHepuuu. 3aKOH UHEPIUU. B3anmoaeiicTBre Ten Kak NpUYrHA U3MEHEHUS
CKOpPOCTHM [JBM>KEHMS Tell. Macca Kak Mepa MHEPTHOCTH Teia. [IMoTHOCTh BemecTsa.
CBs13b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00bEeMa BEIlEeCTBA.

Cua kak xapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO JMHAMOMETpA. SIBJIEHNE TATOTEHHS U cuia Tshkectd. Cuna
TSKECTH Ha ApYrux mianerax. Bec tena. HesecomocTh. CriokeHHE CUIl, HAITPABIECHHBIX
no oaHoud mnpsMoi. PaBHoxeiicTByromas cwi. Cuna TpeHusa. TpeHue CKONbXKEHUs
Y TPEHHE NOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmronenre MexaHn4ecKoro ABUKEHUS Tea.
N3mepeHne CKopoCTH NPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBieHNUsI HTHEPIUU.
Habmroienre n3MeHeHus: CKOPOCTH TIPU B3aUMOCHCTBUU TEJL.
CpaBHeHHE Macc MO B3aMMOJEHUCTBUIO TETT.
CnoxxeHue cuJi, HalpaBJIEHHBIX 110 OJHOW MPSAMOM.

Jlabopamopuwie pabomsi u onvimol

OrnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapuKa B KUAKOCTH, MOICIH
AIIEKTPHUYECKOTO aBTOMOOWIIS U TaK Jlajiee).

OmnpeneneHue cpenHe CKOPOCTH CKOJBKEHUST OpycKa WM IIapuKa M0 HAaKJIOHHON
MJIOCKOCTH.

Omnpezenenre MIOTHOCTU TBEPIOIO Tea.

OmnbIThl, JEMOHCTPHPYIOIIHE 3aBUCUMOCTD pacTspkeHus (nedopmariiu) mpyKUHbI
OT MIPUJIO)KEHHOW CHJIBL.

OnbIThI, AEMOHCTPUPYIOITUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

JlaBjieHue TBepAbIX TeJl, KUAKOCTEH U ra3oB

Hanennie. CrnocoObl yMEHBIIEHUSI U YyBEJIWYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUS ra3a oT o0bema, TemrepaTypsl. llepenaua naBienust TBEpIbIMU
TeaMu, SKUIAKOCTAMM U Ta3zaMu. 3akoH Ilackans. IIHeBMaTMueckue MaIlIMHBI.
3aBUCUMOCTh JABJICHUSI JKMJIKOCTH OT TJYyOMHBI. ['MIpocTaTMuecKuil mnapasiokc.
Coobmaromuecs cocyasl. ['napaBnuyeckue MexaHU3Mbl.

Atmochepa 3emau u armochepHoe gaBieHue. [IpuunMHBI CyIeCTBOBaHUS
BO3AyIIHONW o00osoukn 3emin. Omnbir Toppuuemmn. HM3mepenwe aTtmMocpepHOro

7
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JaBIeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO IaBJICHHUS OT BBICOTHI HAJ[ YPOBHEM MOpPHI.
[TpubGops! 11t m3MEpEeHHs aTMOC(EPHOTO TaBICHHUS.

JleficTBUE JKMJIKOCTH W Ta3a Ha NOTPY)KEHHOE B HUX TeJo. BblTankuparoas
(apxumenoBa) cwia. 3akoH Apxumena. [TnaBanue ten. Bo3gyxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JAaBJICHUS raza OT TEMIIEPATypPHI.

[lepenaua naBieHUs KUJIKOCTBIO U Ta30M.

CooOmaromuecs: COCy/bl.

['mapasnnueckuii mpece.

[IposiBnenue nercTBrs aTMOCHEPHOTO 1aBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT OObEeMa MOrPYKEHHOM YacTu Tena
Y TUTOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHusi TeN IUIaBaHUE WM TMOTPY)KEHUE TeJl B 3aBUCHUMOCTH
OT COOTHOIIEHUS INIOTHOCTEW Tea U JKUIKOCTH.

Jlabopamopnwie pabomsi u onvimol

HccnenoBaHnue 3aBUCHUMOCTH Beca Tela B BOAE OT O0beMa MOrPYKEHHOM
B KHAJIKOCTb YaCTH TEJIA.

OnpeneneHue BBITAJIKUBAIOIICH CHIBI, JEWCTBYIOIIEH Ha TEJIO, MOIPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKHABAIOIIEH CHJIBI, JEHCTBYIOIIEHM HA TENO
B KHUJIKOCTH, OT MACCHI TeJa.

OnbIThI, I€MOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHOM B JKUJKOCTh YAaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanne apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKH W OIpPENEICHUE €€
IrPY30MOJbEMHOCTH.

PaGora u MoIIHOCTH. JHEprus

Mexanndeckast pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: phIyar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs
peruara. llpumeHeHne mpaBwmiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. Koagdumment nonesnoro aericteus (manee — KI1J[) mpocTbix MeXaHH3MOB.
[TpocTble MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprusi. Kunetndeckas v moTeHnuanbHas sHeprus. [IpeBpamienue
OTHOTO BHJAa MEXaHMYECKON OHEpPruu B JPYrol. 3aKOH COXPAaHEHUS DJHEPrUH
B MEXaHUKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXAHU3MOB.
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Jlabopamopuvie pabomsi u onvimol

Omnpenenenue pabOThl CHIIBI TPEHUST TpPU PABHOMEPHOM JIBIDKEHUH Telna
110 TOPU30HTATFHON MTOBEPXHOCTH.

HccnenoBanue ycnoBHil paBHOBECHS phlyara.

N3mepenue K1/ HaKIIOHHOM TIIOCKOCTH.

M3yuenune 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPIHH.

8 KJIACC

TenuioBble siBJICHUS

OCHOBHBIE NOJOXKEHUSI MOJEKYJSIPHO-KHHETUYECKON TEOPHH CTPOCHHMsI BELIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJL. ONBITHI, IOATBEPKIAIOIINE OCHOBHBIE ITOJIOKECHHUSI
MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.

Monenu  TBepaoro, JKMAKONO M Ta3000pa3HOr0  COCTOSHUM  BEILECTBA.
Kpucrammueckue u amopdubie Tena. OOBICHEHHE CBOWCTB Ta30B, KUIKOCTEH
U TBEPABIX TEI HA OCHOBE IIOJIOKEHUN MOJEKYJIAPHO-KUHETUUYECKON TEOPUHU.
CMaurBaHMe U KalWJUIIPHBIE SABJICHUA. TEIIOBOE paCIIUPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHHSI YaCTHULL.
Buytpennsiss sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu: Teruonepenaya
U CcoBeplieHHe paboTel. Buasl Temsonepegadyn: TEMIONPOBOIHOCTb, KOHBEKIIUS,
U3JIy4CHUE.

KomnuectBo TermwioTel. VYenpHas TEIUIOEMKOCTh BEIIECTBA. |emIooOMeH
U TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro Oananca. [1naBienue u oTBepaeBaHue
KPUCTANIMYECKUX BEIIECTB. YJenbHass TemioTa ImaBieHus. [lapooOpaszoBanue
n kougeHcanus. Hcmapenme. Kumenwme. VYiaenpbHas Termjiora IapooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHUS] OT aTMOC(HEPHOr0 AaBJICHUS.

BrnaxHocTh Bo3myXa.

OHeprus TOIUIMBA. Y I€JIbHAS TEMJIOTA CrOPaHHUS.

[Tpunnune! padots! TernoBsix asurateneit KI1/I tennoBoro asurarens. TenmaoBsie
JBUTaTEIIM U 3allMTa OKPYXKAIOIIEH CPElbl.

3aKOH COXpaHEHMS U MPEBPALIEHUS SHEPTUU B TEIUIOBBIX MPOLECCAX.

Jlemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JIBHKEHUS.
Ha6monenne nuddysum.
Hab6mroienue siBjieHU cMauuBaHUs U KAWL PHBIX SBJICHU.
Habroienre TemioBoro pacumpeHus Tell.
M3MmeHenre naBieHus ra3a Mpu M3MEHSHUH 00beMa M HarpeBaHUM WJTH OXJIaKICHHUH.
[IpaBuna n3mMepeHus: TeMIEPATYPHI.
Bunbl Teronepenayn.
OxakJIeHHEe MPU COBEPIICHUH PaOOTHI.
HarpeBaHue npu coBepiiieHu padOThl BHEITHUMU CUJIAMH.
CpaBHEHHE TEIJIOEMKOCTEHW pa3InUHbIX BEIIECTB.
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HaOmnronenue kuneHust.
Habnro/ieHre nocTosiHCTBA TEMITEPATYPhI MPH TIIABJICHUH.
Moenu TEIIOBBIX ABUTATEIEH.

Jlabopamopnwle pabomol u onvimol

OnpIThl IO OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJM MJIM caxapa.

OnbIThl IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, JKUJKOCTEH M TBEPIbIX
TeIL.

Ornpezenenrie naBiaeHUs BO3AyXa B 0ayIOHE MINPUIIA.

OnbITHI, AEMOHCTPUPYIOIMIAE 3aBHUCHUMOCTH NIaBJICHHUS BO3AyXa OT €ro odbema
Y HarpeBaHUs WA OXJIAXKCHUS.

[IpoBepka rUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATypPHI.

HabGnronenne n3aMeHeHnsl BHYTPEHHEW SHEPrUu Tela B pe3yibTaTe TeIlonepeaadn
U paOOThI BHEITHUX CHJL.

UccnenoBanue siBaeHUs TemiooOMEHa MPU CMEIIMBAHUM XOJOJHONW U TOpsyeit
BOJIbI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYUEHHOT'O BOJIOM TpH TEIIOOOMEHE
C HAarpeThIM METAIUTMYECKUM LHJIMH]IPOM.

Onpenenenne yIenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

Ornpenenenrie OTHOCUTENILHOW BIAKHOCTH BO3yXa.

Omnpenenennie yaeabHON TEIUIOTHI IJIABJICHUS JIbA.

JJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUSA

Onektpuzauus Tenl. JlBa poaa 3IeKTpUYECKUX 3apsaoB. BiauMmopeiicTBue
3apsOKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTH CHITBI B3aUMOJICHCTBUS 3apsKCHHBIX TEJl
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUS MEXK]y TEJIaMu).

Onektpudeckoe mnosie. HanpspkeHHOCTh  ayieKTpuuyeckoro  moss.  [IpuHiun
CYNEPIO3UIIMH IIEKTPHUSCKUX MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexkTpuueckux 3apsaioB. OJIEMEHTApHBIA 3JIEKTPUYECKUM  3apsl.
Crpoenue aroma. [IpOBOOHMKM M IUANEKTPUKHU. 3aKOH COXPAHEHHMS DJIEKTPUUYECKOTO
3apsa.

DNEKTPUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHMS 3IEKTPUUECKOr0 TOKa. McTOUHNKN
MOCTOSIHHOTO TOKa. JIeHCTBUSI ANEKTPUYECKOro TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHUTHOE). DJICKTPUICCKUN TOK B XKHUIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DIeKTpudyeckoe HanpspkeHne. ColnpoTHBIEHUE
IIPOBOJIHHKA. Y IEJIBHOE CONPOTUBIICEHHE BeniecTBa. 3akoH Oma Uil ydacTKa LENH.
[locnenoBarenbHOE U MAPAIIIEIBHOE COETUHEHUE ITPOBOIHUKOB.

PaboTa u MOIITHOCTH JIEKTPpUYECKOTO TOKa. 3akoH J[koyns—JIenna. Dnekrpudyeckue
LEeNH U OTPEOUTENH IEKTPUUECKOM 3Hepruu B 0bITy. KopoTKoe 3amMbIKaHHE.

10
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ITocTtosstHubple MarHuThl. B3aummopaencTBHEe NOCTOSHHBIX MAarHUTOB. MarnmTHOE
nosie. MarauTHoe 1osie 3eMJIM U €ro 3HaueHue s Ku3HU Ha 3emie. OnbIT Ipcreaa.
MarauTHoe MoJie PJIEKTPUYECKOro Toka. IIpuMeHEHHE 3JIEKTPOMArHUTOB B TEXHHKE.
JleiicTBUe MAarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSIHHOTO
Toka.  Mcmosib30BaHUE ~ DJIGKTPOABUTATENIEM B TEXHUYECKHX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel @apazesi. SIBileHUE >JIEKTPOMAarHUTHOM WHAYKIWU. [IpaBuiio JleHia.
OnekTporeHepaTop. CrocoObl MOMYYEHUS DICKTPUUYECKON DHEPTHH. DJICKTPOCTAHIIUH
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpU3alus Te.
JIBa poaa 3JIEKTPUUECKUX 3apsI0B U B3AUMOJICCTBUE 3aPSHKEHHBIX TEJ.
Y CTpOHCTBO U AEHUCTBUE SIIEKTPOCKOIIA.
DJIeKTpOCTATUUECKAS] MHTYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsII0B.
[IpoBOTHUKH U JUBIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUYECKOTO TTIOJIA.
HMcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIercTBUS IEKTPUUYECKOr0 TOKA.
DJIEKTPUUYECKUN TOK B KUIKOCTH.
["a30BbIii pa3ps.
N3MepeHne CUilbl TOKa aMIIepMETPOM.
N3mepeHne 3neKTpUdeCcKOro Harps>KeHUs BOJIbTMETPOM.
Peocrar 1 Mara3sus cConpoTUBICHUM.
BzanmMmopeiicTBre MOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOKHOCTH Pa3ACICHHUS IMOJFOCOB MAarHUTA.
MonenmpoBaHre MarHUTHBIX MOJIEW TMTOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oje ToKa. IJIEKTPOMAarHuT.
JlercTBMEe MarHMTHOTO TTI0JISI HA MPOBOIHUK C TOKOM.
DJIeKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3JEKTPOMArHuTHOW UHIYKIIMH.
OnbiTel Dapajnes.
3aBUCHUMOCTb HANpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BO3HUKHOBEHUSI.
DJIeKTpOoreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopuwle pabomvl u onvimol
OMBITHI 110 HAOTFOACHUIO YJICKTPHU3AINH TEJ MHIAYKIIUEH U TIPU CONMPUKOCHOBEHUH.
HccnenoBanue ASHCTBUS JICKTPUYCCKOrO OIS HA IPOBOJIHUKH U JTUDJICKTPUKH.
COopka ¥ poBepKa PadOThI SJICKTPUUECCKOM LIETH IIOCTOSIHHOTO TOKA.
V3amepenne 1 peryJIupoBaHue CHIIbI TOKA.

11
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N3MepeHune u perympoBaHuEe HAPSHKEHHUS.

HccrnenoBaHue  3aBUCHUMOCTH  CWJIBI  TOKAa, HIYHIETO  4Ye€pe3  PE3UCTOp,
OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OneITBl, AEMOHCTPUPYIOLIME 3aBHUCHUMOCTH JJIEKTPUYECKOTO  CONPOTHUBIICHHUS
IPOBOJIHUKA OT €r0 JUIMHBI, IJIOLA/IH IONEPEYHOT0 CEUEHNs U MaTepuaa.

[IpoBepka npaBuiia CIOKEHHUS HAIPSLDKEHHUM MPU MMOCIEI0BATEIbHOM COEIMHEHUN
JBYX PE3UCTOPOB.

[TpoBepka npaBuia i CUJIbl TOKA MPU NapajyIeIbHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne padoThI AIEKTPUUECKOT0 TOKA, UAYILETO YEPE3 PEZUCTOP.

OmnpeneneHre MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIJIEISIEMOI Ha pE3UCTOPE.

HccnenoBaHne  3aBUCMMOCTM  CHJIBI  TOKa, MAYIIEr0 4Yepe3  JIAMIIOYKY,
OT HaIpsKEHUS Ha HEW.

Onpenenenne KIIJI narpesarens.

HccnenoBaHre MarHuTHOTO B3aUMOJEHCTBHUS IIOCTOSIHHBIX MarHUTOB.

W3yyeHre MAarHUTHOIO TMOJs TOCTOSHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU
U pa3/ieiICHUN.

HccnenoBanne nelCTBUSA AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBHUS KaTYLIKH
C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUs TOKA B KaTYILIKE.

N3ydeHune neicTBUsI MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl 3J€KTPOABUTATEIS.

N3mepenne K11/ aneKkTpoaBUraTeIbHON YCTAHOBKH.

OnBbITHI 110 UCCIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW MHAYKIMH: UCCIIEI0BaHUE
WM3MEHEHUI 3HaYEHUs U HAIIPABJIEHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Mexannuyeckue siBJICHUSI

Mexannueckoe  aBwkeHne. MarepuanbHas — Touka. Cucrema  oTcuera.
OTHOCUTENBHOCTh ~ MEXAHUYECKOIO0  JABWXKEHHs. PaBHOMepHOE  MOpSIMOJIMHEITHOE
nBmxkeHue. HepaBHOMepHoe mnpsmolivHEHoe naBukKeHne. CpenHsisi U MIHOBEHHAas
CKOpPOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHoyckopeHHOE TIpsiMoSiMHEHOe nBrkeHre. CBOOOIHOE TafieHHeE.
OmnbiTel ["anunes.

PaBHOMepHOE nBMXKEHHE TIO OKpYKHOCTH. [lepmom w dYactora oOpaieHus.
JluneriHas u yriaoBas CKOpoCTH. LIeHTpocTpeEMUTEITBHOE YCKOPEH KE.

IlepBoiii 3axkoH HproToHa. Bropoi 3akon Herorona. Tpernit 3akoH HproToHa.
[TpuHIUIT CYNIEpIIO3UILIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUSI CKOJIbKEHUS, CUJIa
TPEHHUS TTOKOSI, APYTUE BUIBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOHOTO TafCHUSI.
JBmxenue manetr Bokpyr Coinnua. IlepBasi xkocmuueckasi ckopocTb. HeBecomocTb

U TIEPETPY3KHU.

12
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PaBHOBecne MarepuanbHOW TOUYKH. AOCOTIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJA C 3aKPEIUIEHHOM OChIO BpaimieHrus. MoMeHT cuibl. LIeHTp TsxecTn.

Nmnynee Ttena. M3menenue wummynbca. MMmynsc cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUKEHHE.

Mexanndeckass pabota U MOLIHOCTh. PaboTa cui TSKECTH, yIPYrOCTH, TPEHUS.
CBs13b sHEpruu U padboTsl. [loTeHIManbHas 3HEprus Tea, MOJAHITOro HaJ MOBEPXHOCTHIO
3emuid. llorenumaneHas sHeprus cxxatod npyxunbsl. Kunernueckas sneprus. Teopema
0 KMHETUYECKOMN 3HEPruH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIUH.

Jlemoncmpayuu

HaGnrogenne MeXaHMUYECKOro JIBMJKEHUSI Tella OTHOCHTEIIbHO pa3HbIX Tell
OTCYETA.

CpaBHEHME MYTEW U TPACKTOPUN ABUKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIIBHO
pPa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TIPSMOJIMHENHOTO JBUXKECHUS.

HccnenoBanre npu3HAKOB pABHOYCKOPEHHOTO JIBUKCHMUS.

HabmroneHue nBUXeHUS Tela 10 OKPYKHOCTH.

HaGnroneHne MeXaHMYECKUX SIBICHUM, MPOUCXOJAIIUX B CHUCTEME OTCUeTa
«Tenexkay mpu ee paBHOMEPHOM U YCKOPEHHOM JABMKEHMM OTHOCUTEIHHO KaOWHETa
bu3HKY.

3aBUCHUMOCTb YCKOPEHUS TENA OT MACChI TEJIa U ICUCTBYIOIIEH HAa HETO CUJIBI.

Habmroienre paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TEJL.

N3meHeHue Beca Tesa Mpu yCKOPEHHOM JIBUKECHUU.

Ilepenaya umitynbca npyu B3aUMOJACHUCTBHUM TEIN.

[IpeobpazoBanust SHEPTUU NIPU B3AUMOJICHCTBUH TEIL.

CoxpaHeHue UMIyJIbca IPU HEYIPYroM B3aUMOICHCTBUU.

CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTroM B3aHMOICHCTBHH.

HaGmronenre peakTUBHOTO JIBUXKEHUS.

CoxpaHeHre MEXaHM4E€CKOM SHEPTUH MPU CBOOOTHOM IaJICHUU.

CoxpaHeHHME MEXAHWUYECKOM OHHEPruyd MpU JBHKEHHUM Tela MOJA JCUCTBUEM

TP Y>KUHBL.

Jlabopamopuwie pabomsi u onvimol

KoHcTpynpoBanue TpakTa I pa3roHa M JajdbHEHIIEr0 paBHOMEPHOTO JABHIKEHUS
IapyKa W TEICKKH.

OmnpeneneHue cpemHel CKOPOCTH CKOJIbKEHUS Opycka WM JBIKCHUS IIaphKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOPEHUS Tela MPU PaBHOYCKOPEHHOM JBM)KCHHUH IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TIYTH OT BPEMEHHU TP PaBHOYCKOPEHHOM JBHIKEHUHN
0e3 Ha4aJIbHOM CKOPOCTH.

13
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[IpoBepka TUIOTE3bl: €CJIM MPU PABHOYCKOPEHHOM JBHMKEHUU 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHHS OT CHJIbI HOPMAJIbHOIO
JABJICHUSI.

Onpenenenue k03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Onpenenenre pabOThl CUJIBI TPEHUST MPU PABHOMEPHOM JIBUKEHUU TeJa
110 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOThl CUIBI YIIPYTOCTHA MPHU NOJBEME I'py3a C MCHOJIb30BAaHUEM
HEMOJBMXKHOTO U MOJABUKHOTO OJIOKOB.

N3yueHune 3ak0Ha COXPAHEHUS YHEPTUU.

Mexanuyeckue Koe0aHUs U BOJIHbBI

KonebartenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWN: TNEpHUO[,
4acToTa, aMIUINTyJa. MaTeMaTH4ecKuid MW TpPYKHHHBIM MasTHUKU. lIpeBpaienne
SHEPruH Mpu KoaeOaTeIbHOM JIBH)KEHHH.

3aryxatouue kosnebaHus. BeiHyxkaeHHble kosieOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHMYECKUX BOJH. [IponmonbHbIE M momepeuyHble BOJIHBL. JlnnHa
BOJIHBI U CKOpPOCTb €€ pPAacIpOCTpaHEHMs. MeXaHU4eCKHE BOJIHBI B TBEPIAOM TEIIE,
CEUCMUYECKUE BOJIHBI.

3Byk. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIH(ppa3Byk U yabTpa3ByK.

Jlemoncmpayuu
Habmronenue konebaHuil Tl Mo IEHCTBUEM CHUJITBI TSHKECTH U CUJIBI YIIPYTOCTH.
Habmronenue konebanuil rpy3a Ha HUTH U Ha MPY>KUHE.
HabmroieHre BRIHYXKIEHHBIX KOJIeOaHUN U pe30HaHCcA.
PacnipocTpaHeH#e pOI0JIbHBIX M MOMIEPEYHBIX BOJIH (Ha MOJIEIN ).
Habronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.
AKYCTHYECKHI pE30HAHC.

Jlabopamopuvie pabomsl u onvimol

OmnpeferieHUe 4acTOThI M Ieproja KojeOaHui MaTeMaTHIECKOr0 MasiTHHKA.

OmnpeneneHue 4acTOThl U MepUoJIa KoiaeOaHul MPY>KUHHOIO MasTHUKA

HccrienoBanre 3aBHCHUMOCTH TIEpHOIa KojeOaHWH IMOMBEINICHHOTO K HUTH Tpy3a
OT JUTMHBI HATH.

HccrenoBanne 3aBHCHMOCTH — IEpPHOJA KOJCOAHMH MPYKHMHHOTO MasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TepuOjaa KOJeOaHHM TIpy3a, MOJABEIICHHOIO K HHUTH,
OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIHNE 3aBHCHMOCTh IIEpHUOAa KOJCOAHWH MPY)KUHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHHBI.

M3mepenne yckopeHHUsi CBOOOIHOTO MMaICHUSI.

14
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DJIEKTPOMATHUTHOE I10JI€ ¥ 3JIEKTPOMATrHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE ToJIe. DNeKTPOMarHUTHHIE BOJIHBI. CaolicTBa
ANEKTpOMAarHuTHeIX BOJH. Illkanma syexTpomarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH U1 COTOBOU CBS3U.

DnekTpoMarHuTHas npupozaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEIE cBOMICTBA CBETA.

Jlabopamopnwie pabomsi u onvimol
M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeiedOHa.

CBeToBbBI€ SABJICHUS

JlyueBass mozmenp cBera. Mcrounuku csera. [IpsmonmHeHOE pacnpocCTpaHEHHE
ceera. 3armenuss ComHuma u Jlynel. Otpaxenuwe cBera. I[lmockoe 3epkano. 3akoH
OTpaKEHUS CBETA.

IIpenomnenne cBera. 3akoH mnpermomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHe cBeTa. Mcrnosib30BaHKMe MOJHOTO BHYTPEHHEIO OTPAXEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox mydeil B nuH3e. Onrhueckas cucrema Qoroamnmapara, MUKpOCKONa
U Teneckorna. ['1a3 kak onTudeckas cuctemMa. bim3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B crekTp. OnbiTel HptoTOHA. ClioKeHue CreKTpaJbHbIX
1BeTOB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonrHENHOE PacCIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n3o0pakeHuil B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
OnTuueckuii CBETOBO/.
Xox nyyeit B coOMparoleil TMH3e.
Xop ny4yen B paccenBaroLIen JIMH3E.
[Tonydenne n300pakeHH C MOMOIIIBIO JTHH3.
[Tpunmun aeicTBus doToarmapaTa, MUKPOCKOTA U TEJIECKOMA.
Monenb riaza.
Paznoxxenne 6emoro cBeTa B CIEKTP.
[Tomydenne Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomsi u onvimol
HccnenoBanre 3aBUCHMOCTH YTiIa OTPaKEHHUS CBETOBOTO JIyda OT yriia maIeHusl.
M3ydeHune XxapakTepuCTHK N300pakKeHHS TIPeIMeTa B TIJIOCKOM 3¢pKale.
HccnenoBanre 3aBUCUMOCTH yrila MIPEIOMJICHUSI CBETOBOTO Jiyda OT yriia majcHus
Ha TPAHUIIC «BO3TYX—CTEKIIO».
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[Tomydenne n300pakeHH C TOMOIIBIO COOUPAIOIIECH JIMH3HI.

Omnpenenenue GOKYCHOTO paCCTOSHHSI U ONITUYECKOM CHJIBI COOMPAFOIIIEH JTMH3HI.

OTBITHI IO Pa3I0KEHUIO OEIIOTO CBETa B CIICKTP.

ONBITHI 10 BOCIPHUATHIO I[BETA MPEIMETOB MPH MX HAOJIOJICHUN Yepe3 IBETOBBIC
(UIBTPHI.

KBanToBbIC sIBJICHUSA

Onwitel  Pezepdopna u muianetapnas moxaenb atoma. Moxenbs atoma bopa.
Hcnyckanue u noriomenue ceera atoMoM. KBanTsl. JInHenyaTeie CIEKTPBI.

PannoaktuBHOCT. AJb(a-, OeTa- U raMma-uznydeHus. CTpoeHue aTOMHOTO spa.
HyknoHHas Mozens aToMHOTO snapa. M3oronel. PaguoaktusHele npespaienus. Ilepuon
II0JIypacIiaa aTOMHBIX SIED.

SAnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOTO U MACCOBOIO YMCEN. DHEPrUs
CBA3M aTOMHBIX snuep. CBsA3b Macchl W 3Hepruu. Peakuuy cuHTE3a W JAENICHUS SAEp.
Hcrtounnku sHeprun ConHOa v 3B€37.

Anepnas osHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3JIYyYEHHW HAa JKUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CrekTpbl U3Ty4EeHUS U TOTJIONIEHUS.
CnexTpsl pa3IM4HbIX Ta30B.
CnekTp Bogopoza.
HaGmronenne TpekoB B kamepe Buibcona.
Pabota cueTynka HOHU3UPYIOMINX U3TydCHUH.
PerucTtpanus nzinydeHust TpUPOIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopuwie pabomsi u onvimol

HaGrofienre CIuTonHbIX U TMHEHYAThIX CIIEKTPOB U3TYYCHHUS.

HccnenoBaHue TPEKOB! M3MEPEHHME JHEPIMM YacTULBl MO TOPMO3HOMY MYTHU
(mo doTorpadusim).

N3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHTEILHO-00001IAOIMH MOAYIb

[ToBTOpUTETHEHO-0000MIAIONINK  MOAYAh TIPEIHA3HAYCH I CHCTEMAaTH3aIiH
U 0000IIeHHUs] TIPEIMETHOTO COJICP)KAHHSI M OIbITa JACSITEIILHOCTH, MPHUOOPETEHHOTO
npy W3yYEeHUU BCETrO Kypca (PU3MKH, a TakXke IS TOJITOTOBKHM K OCHOBHOMY
rOCYIapCTBEHHOMY dK3aMeHY 10 (pr3uKe /151 00 yJaroIIuXCsl, BRIOPABIITNX 3TOT yICOHBIN
peIMeT.

[Ipn w3ydeHHH NaHHOTO MOMIYJSI PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BUJIBI
NEATEIBPHOCTH, HA OCHOBE KOTOPBIX O0O0ECIEUMBACTCS JOCTHKCEHUE TPEIMETHBIX
W METalpeIMETHBIX  IUIAHUPYEMBIX  pe3ylIbTaTOB  OOydeHHs, GopMUpyeTcs
CCTCCTBEHHO-HAayYHass TPAaMOTHOCTh. OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUW TIPUPOJIBI U TEXHHUKH, OBJIaJICHUE YMECHUSIMHU OOBSICHATH (DHU3NUCCKUE SIBJICHHMS,
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IPUMEHASA [OJY4YCHHBIE 3HAHWs, pelaTh 3aJadd, B TOM 4YHMCJIE KadeCTBCHHBIC
Y DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO MOAYJI PEAIU3yeTCs 3 CUET
TOT'0, YTO OO Y4YaIOIIHECS BBITOIHSIOT 33/I1aHUA, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE
SIBJICHUS B OKPYKAIOIIEN IPUPOAE U TOBCEIHEBHON KU3HU;

UCMOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEN0BaHMS (PU3UUECKUX SIBICHUMN, B TOM UUCIE
JUISI IPOBEPKHU TMIIOTE3 U MOJIyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HambOOJe€e BAKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTMM, HAIPUMEp, MNPAKTUYECKOIO0 MWCIOJIB30BAHMUS Pa3JIMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBpPALCHUS M COXPAHEHUS BCEX HU3BECTHBIX BHUIOB
SHEPIuMu.

Kaxpmasd U3 TeM JAHHOTO MOXYJS BKJIIOYAET DKCIEPUMEHTAIBHOE HCCICIOBAHUE
oOoOmiaroniero xapakrtepa. Moaynb 3aBepuiaeTcs NPOBEIAECHUEM IUArHOCTHUYECKOM
Y OLIEHOYHOM paboThI 32 KypCc OCHOBHOTO OOIIETO 00pa30BaHUs.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3ydenue ¢u3uku Ha ypOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUSI HAIMpPaBJICHO
Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30oBaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe m3yueHus (PU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuaromerocst 0yayT coOpMHUPOBAHBI CIIEAYIONINE JIUYHOCTHBIE PE3yIbTaThl B YACTHU:

1) nIaTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJIEHNE MHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(du3HYeCcKOl HayKH;

LEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUHCKUX Y4EHBIX-(U3HKOB;

2) rpa:KIaHCKOTr0 H TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHUIO B OOCYXJEHMHM OOILECTBEHHO-3HAUYUMBIX
U JTUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUMN
bu3uKwy;

OCO3HAHME BAJXHOCTH MOPAJIbHO-3TUYECKUX ITPUHIUIIOB B IESITEIILHOCTH y4€HOIO;

3) 3cTeTH4YeCKOro BOCIIUTAHNS :
BOCTIPUATHE JCTETHUECKUX KauyecTB (U3NUECKOM HAyKHU: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI 0 MO3HAHUS

OCO3HaHUE LEHHOCTH (PU3UYECKONM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAYKHENIIEN COCTABIISIOIIECH KYJIbTYPHI;

pa3BUTHE HAy4yHOM JIOOO3HATEIILHOCTH, WHTEpeca K  HUCCIENOBATEIbCKOM
JEeSITETLHOCTH;

5) hopMupoBaHusi KyJbTYPbI 310POBbs 1 IMOIHOHAIBLHOTO 0JIATOMOTYYHST:
OCO3HAaHME LEHHOCTM  Oe3omacHoro oOpa3a JKM3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXKHOCTH MPaBUJI 0€30MacHOro MOBEJACHUS Ha TPAHCIOPTE,
Ha JIOpOTax, C AIEKTPUIECKUM U TETJIOBBIM 000PYOBAaHHEM B IOMAIIHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKA pe(IIeKCUU, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY
Y TaKOTO K€ MpaBa y APYyroro 4eyioBeKa,;

6) TPYA0BOro BOCIIATAHMS:
aKTUBHOE y4acTHE B pEIICHHWM NPAKTHYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNIbHON OpraHu3aliy, HACCICHHOTO MYHKTA, POJIHOTO KPasi) TEXHOJIOTHIEeCKOM
U COIMAIBLHOMN HAIPAaBACHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3MUECKUX 3HAHHIA,
UHTEPEC K MPAKTHYECKOMY U3YUEHHIO MPO(ECCH, CBI3aHHBIX ¢ (PU3HMKOI;
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7) 3K0JI0rM4€eCKOro BOCIIUTAHMSA:

OpHEHTAallMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui PelIeHHs 3a1ad B 00JIaCTH
OKPYKaIOLIEH Cpeabl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUI
JUIS1 OKPYKAIOIIEN CpEbL;

OCO3HAHHE TJIO0ATLHOTO XapakTepa d3KOJOTHYECKUX NPOoOJIeM U MyTEH UX PELLICHUS;

8) axanTanmuu K U3MEHSIIOIMMCSI YCJIOBUSM CONMAILHOW U MIPUPOTHON cpebl:

MOTPEOHOCTh BO B3aUMOJCHCTBUM MPHU BBINOJHEHUU HUCCICAOBAHUN U MPOEKTOB
(bu3HYeCcKOl HAMPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TeIbHOCTh;

noTpeOHOCTh B (hOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIie (OPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PUINYECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Je(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acCTH
[11)7637097 8

MJIJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

CTpEMJICHUE aHAJM3UPOBATh W BBISABISATH B3aUMOCBSI3M TMPUPOJBI, 0OIIECTBa
¥ DKOHOMUKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHMUI;

OIICHKA CBOMX JICUCTBUM C YUETOM BIIMSHUS HA OKPYXAIOIIYIO CPEY, BO3MOMKHBIX
rJ1I00aTbHBIX MTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe m3ydeHuss (U3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y oOyuaromierocsi 0yayr copMupoBaHbl METaNpeAMETHBIE PE3YJIbTaThl, BKJIIOUAIOIINE
MO3HABaTENbHbIE  YHUBEpPCAJbHbICE  yuyeOHbIE  JIEWCTBHUS,  KOMMYHUKATHUBHBIE
YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS, PEryISITUBHbIC YHUBEPCAIbHBIC YU€OHbIE IEHCTBUS.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBblie Joruveckue 1eMCTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SBJICHUN);

YCTAaHABIMBATh  CYIIECTBEHHBbIA  MPU3HAK  KJIACCH(PUKALMHK,  OCHOBaHUSA
JU1s1 00OOIIEHUS U CPABHEHMS;

BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paCCMAaTPUBAEMbIX (PaKTax, TaHHBIX
¥ HaOJIOJCHUSIX, OTHOCAIIUXCSA K (PU3NUECKUM SIBICHUSIM,;

BBISIBISITh TPUYMHHO-CJICICTBEHHBIC CBSI3M TMPH M3y4eHUU (U3MUECKUX SBICHUN
U TIPOLIECCOB, MPOBOAUTH BBIBOJABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIJIFOUEHUH, BBIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (U3NUYECKUX BEINYHH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHus y4eOHOW (u3uyeckol 3amaun
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BHIOOP HAaUOOJIEE MOAXOISIICTO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECR).

Bba3oBble uccienoBaTe/bCKue AeHCTBHA
MCTIOJIb30BATh BOIIPOCHI KAK UCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
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MPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY OMbBIT, HECIOKHbBIN
(bU3HYeCKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNEe (DU3UIECKOTO SBIICHMUS;

OLICHMBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTH UH(POPMAIIHIO, TTOJIYUEHHYIO B X0J1€
UCCIEA0OBAHUS WK SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYIHUPOBATHL OOOOIIEHUS U BBIBOJABI IO pe3yjibTaTaM
MIPOBEJICHHOT O HAOJIIOICHHUS], OTBITA, UCCIICI0BAHNUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (HU3MUECKHX IPOIIECCOB,
a TakXKe BBIJBUIaTh TMPEIANOIOKEHUSI OO0 UX Pa3BUTUA B HOBBIX YCIOBHSIX
U KOHTEKCTaXx.

Pabora ¢ ungopmanmei:

OPUMEHATh PA3JIMYHBIE METOAbl, WHCTPYMEHTBI M 3alpoChl IIPU IIOUCKE
U 0TOOpe MHPOPMALUU WM JTAHHBIX C YYETOM MPEMJIOKEHHON y4eOHOW (hU3MYecKOou
3a]1a4H;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPHPETUPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUAOB U (POPM IPEACTABICHHUS,

CaMOCTOATEJIbHO BBIOUPATH ONTHUMAIbHYI (QOpMY MpeACTaBICHUS HHPOpPMALUU
Y WJUIFOCTPUPOBATH PEIIAEMBIEC 3aJa4l HECJIOXHBIMU CXEMaMH, JuarpaMMaMH, UHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIEC yUeOHbIE JeiiCTBUSA
Oomenue:

B X0jic OOCYXJeHus ydeOHOro marepuaia, pe3ysibTaToOB J1a0OpaTOpPHBIX PadOT
U TPOCKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKa3bIBATh
UJieu, HalleJICHHbIE Ha pelIeHUe 3aJayd W MOJAJepKaHHe OJIaroKenaTeIbHOCTH
0OIIICHMS,

COIOCTABJISITh CBOU CYXKICHUS C CYXKICHHSIMHU JPYyruX YYaCTHUKOB JMAJora,
0OHapyKWBATh Pa3INIUE U CXOACTBO MMO3UIINH;

BBIP@YKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJMYHO TIPENCTABIIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(9KcrIeprMeHTa, UCCIIeIOBAHUS, IIPOCKTA).

CoBMecTHasl 1eSITeJIbHOCTh (COTPYTHHYECTBO):

MOHMMATh U UCITOJIb30BaTh MPECUMYIIICCTBA KOMAHIHON ¥ WHIUBHIYaIbHON paOOTHI
IpU pelIeHUH KOHKPETHOU (PU3NYecKoil mpoOIeMbl;

NPUHUMATh IICJIM COBMECTHOW JCATEIBHOCTH, OPTaHU30BBIBATH JICUCTBHS IO €€
JOCTIDKCHUIO: PaCTpPEIeNATh PO, 00CYKIIaTh MPOIECChl M PE3YAbTAaThl COBMECTHOU
paboThI, 0000IIaTh MHCHHUST HECKOJIBKUX YCIIOBEK;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTas KAYECTBEHHOTO PE3yNbTaTa Mo CBOEMY
HAMPaBJICHUIO U KOOPIUHUPYS CBOU JACHCTBHS C APYTUMHU WICHAMH KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOCTO BKJIaJa B OONIMH MPOIYKT II0 KPUTEPHSIM,
CaMOCTOSTEIILHO C(HOPMYITHPOBAHHBIM YJACTHHUKAMHU B3aUMOICHCTBUS.
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PeryasiTuBHBIE YyHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanmusi:

BBISIBIATH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYalUsX, TpPeOyIOImuX
TUTSI periieHusT GU3NIeCKUX 3HAHMM;

OPHEHTHUPOBATHCS B PA3IMYHBIX MOIXO0aX MPUHATHS pelleHui (MHINBUAYaIbHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOATENIFHO COCTABIIATH AJTOPUTM peIlIeHUs (HU3MUECKON 3a7aun WM TJIaHa
UCCIICZIOBAHUSA C YYE€TOM HWMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/iaracMble BApUAHThI PEIICHUH;

MPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY CUTYAIlUU U Mpeiarath IiaH €€ U3MCHEHUS;

OOBSICHATh NMPHUYUHBI TOCTHKCHUS (HEIOCTHXKEHHUS) PE3YJIbTAaTOB JEATCIHLHOCTH,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO HCCIICOBAHUS MJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
M3MEHUBIIMXCS CUTYaINi, YCTAHOBJICHHBIX OIMMOOK, BOBHUKIIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa I[EIU U YCIOBUSIM.

IMOIMOHAIBHBIH HHTEJLJIEKT:
CTaBUTh ceOs Ha MECTO JAPYroro 4eJOBeKa B XOJE€ CIOpa WU JUCKYCCUH
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

IIpunsiTue ceds1 M APYIruUX:
MpU3HAaBAaTh CBOE IMPAaBO Ha OMIMOKY TMpU peleHWH (PU3HUECKUX 3ajad
WUJIM B YTBEPXKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYroro.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHSI MPOTPAMMBI 1O (PU3HMKE K KOHITY OOy4YCHHUS
B / KJacce:

[IpenmeTHBICE  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaKaTh
c(hopMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHHUIA:

UCIIONIB30BaTh TMOHATHSA: (U3UYCCKHE W XUMHYCSCKHE SBJICHHUS, HAOIIOACHUE,
OKCIIEPUMEHT, MOJIENb, TUIOTE3d, CAUHUIIBI (DU3NYECKUX BEJIWYMH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSHHUS BellecTBa (TBEPHOE, JKUIKOE, ra3z000pasHOe), MEXaHHYECKOE
IBKeHHEe  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TPaeKTOPHS,
paBHOAcHCTBYyIOmast cuil, Jacdopmarus (ympyras, IIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIIHUECS] COCY/IBI;

paznmuuath sABiaeHus (auddys3us, TeEmIoOBOe JABMIKCHHE YaCTHI[ BEIICCTBA,
paBHOMEpHOE JBIDKCHHE, HEPAaBHOMEPHOE JIBHKEHUE, MHEPIHS, B3aUMOJICHCTBUE TeE,
paBHOBECHE TBEPABIX TENI C 3aKPEIUICHHOM OChIO BpallleHHs, Iepenada JdaBICHUS
TBEPABIMH TEJIAMH, KHUAKOCTIMH M Ta3aMu, aTMoc(epHOe NaBicHHUE, IIaBaHUE TEll,
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NPEBpAIICHAS MEXaHWYECKOH JHEPrHH) 10 OIHUCAHHWIO HMX XapaKTePHBIX CBOWCTB
¥ Ha OCHOBE OIBITOB, ICMOHCTPUPYIOIINX JAaHHOE (DU3UIECKOE SBIICHHC,

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYKalOIIEM
MUpE, B TOM YHclie (PU3NYECKUE SBJICHUS B IPUPOJIE: MPUMEPHI IBHXKECHUS C Pa3THUYHBIMU
CKOPOCTSIMH B JKMBOW W HEKHBOW MpUPOJE, NEHCTBUE CUJIBI TPEHHUS B IPUPOJIE
U TEXHUKE, BIMSHUE aTMOC(HEPHOrO MABJICHHUS HA >KMBOW OpraHU3M, IUIABaHHE PHIO,
phIUard B TEJ€ YEJOBEKa, MPH ITOM TEPEBOIUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PHU3NIECKUX SBICHUMN;

OMHCHIBATh HM3YYCHHBIC CBOMCTBA TeN U (UBUYECKUE SIBJICHHS, WCIIONb3YS
¢dusndeckre BeaMUMHBI (Macca, 00beM, TUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTH,
CpEIIHsASI CKOPOCTh, CUJIa YIIPYTrOCTH, CUJa TSDKECTH, BEC Teja, CHJia TPEHUS, JaBJICHHE
(TBeporo Tena, KMIKOCTH, ra3a), BBITAJIKHUBAIOIIAs CHJIA, MeEXaHHUYeckas paloTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KOI(D(PUIIMEHT TMOJE3HOTr0 JCUCTBHUS
MEXaHU3MOB, KWHETUYECKass U TOTCHIMAJIbHAs HEPrus), MPU OMNUCAHUU TPABUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOIB3YEMBIX BEJTUYHMH, UX 0003HAUYCHHS U CIUHUIIBI
GU3NYECKUX BEIMYWH, HAXOMUTh (DOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTHMH BEIMYWHAMHU, CTPOUTH TpadUKH H3yYEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEJINYNH;

XapaKkTepu30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJIICHUS U TPOLIECCHI, HCHOJIb3Ys
npaBuiia CIOKEHUs cuil (BIOJb OJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesia, MPaBUIO PaBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH
COXpaHCHHUSI MEXaHWYECKON HSHEPTrud, MPH ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3alMCHIBATh €r0 MAaTEMaTHYECKOE BEIPAKCHHCE;

OOBSACHATH (DU3UYCCKUE SBJICHHS, IPOIECCHl M CBOHCTBA TEJI, B TOM YHCIC
U B KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa. BBISBIATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE W3 1-2 JIOTMYECKUX II1aroB
C UCTIONIb30BaHUEM 1—2 M3y4EeHHBIX CBOMCTBA (GU3UUECKUX SIBICHUH, PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3amadyu B 1-2 NEWCTBHS, WCIONB3yS 3aKOHBI M (DOPMYJIHI,
CBsI3BIBAONINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33aJ]a4M 3aITUChIBATh
KpaTKO€ YCJIOBHUE, TMOJCTABIATh (DU3MYECKUE BEIMYHMHBI B (DOPMYIBI U TMPOBOAWTH
pacyeThbl, HAXOIUTh CIIPABOYHBIC TAHHBIC, HEOOXOAMMBIC JJI PEIICHUS 3a]1a4, OIICHUBATh
PEATMCTUYHOCTD MOJIYy4YEHHON (PU3NUEeCKON BEIMYNHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TMOMOIIN (PU3NUECKUX
METOJIOB, B OIKMCAHUM WCCICIOBAHUSI BBIJCTATh MPOBEPIEMOE TMPEIANOIOKCHHE
(rumotesy), pa3nyaTh U HHTEPIPETUPOBATH IMOJIYUCHHBIN PE3yJIbTaT, HAXOIUTh OIIUOKU
B XOJI€ OIIBITa, TIPOBOJAUTH BBIBOJBI IO €T0 PE3YNIbTaTaM,

MPOBOJUTH OMBITHl MO HAOMIONECHUIO (DU3UYECKUX SIBICHUU WM (DU3UIECKUX
CBOUMCTB Tel. (opMyaMpoBaTh IMPOBEPSEMBIC IMPEATNOI0KECHUS, COOMPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 000pYyIOBaHUs, 3alUChIBaTh XOJ OMbITa W (POpMyIUpOBaTh
BBIBO/JIBI;
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BBITMIOJIHATh MPSMbIE H3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Tena, 00beMa,
CHWJIBI M TEMIEepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(POBBIX TPUOOPOB,
3alliChIBaTh IIOKa3aHUsA IMPHUOOPOB C YYETOM 33JaHHON aOCOJIFOTHOM IOTPEIIHOCTH
M3MEPEHUM;

MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETUYHMHBI OT APYron
C MCTIOJIb30BaHKUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBHIKYIIETOCS
T€da OT BPEMEHM JBUKEHUS TEJla, CHJIbI TPEHUSI CKOJBXKEHUS OT Beca Teja, KayecTBa
00pa0OTKM TIOBEPXHOCTEM TEI M HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT IUIOHIAIU
COIPUKOCHOBEHUS TeJ, CUJIbl YIIPYTOCTH OT YAJMHEHMs MPYKUHBI, BbITAIKHBAIOIIECH
CHWIIBI OT o00beMa MOTPYKEHHOM YacTH Tela U OT IUJIOTHOCTU JKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT INTyOMHBI, HA KOTOPYIO IOTPYKEHO TENO0, YCIOBUM
IUTaBaHUsS TEJ, YCJIOBUN PABHOBECHUS pblyara M OJIOKOB, Y4aCTBOBATh B INIAHUPOBAHUU
y4e0HOro HCCIEAOBaHMs, COOMpATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEAys
OpEIJIOKEHHOMY IUIaHy, (UKCHUpPOBaTh pE3yJIbTaThl IOJYYEHHOM 3aBUCHMOCTU
(U3HYECKUX BEIMYMH B BUJIE MPEIJIOKEHHBIX TaOIUI U TpadUKOB, MPOBOJINUTH BBIBOJIBI
IO pe3yNbTaTaM UCCIICAOBaHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs] (U3MUECKUX BEIWYHMH (IUIOTHOCTh BEIECTBA
KUJKOCTH M TBEPAOrO0 Tejla, CWIAa TPEHHUS CKOJIbKEHHUS, JIAaBJICHHUE BO3AYXa,
BBITAJIKMBAIOILAs CUJIA, AEHCTBYIOIIAs HA IOTPYKEHHOE B )KUJIKOCTh T€J10, KO3 PUIIUEHT
TIOJIC3HOTO JCWCTBHUS TPOCTBIX MEXAHW3MOB), CIENyS MPEIIOKCHHON HHCTPYKIIUH:
NP BBIMOJIHEHUN U3MEPEHUN cOOUpaTh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH
3HAYECHHE UCKOMOM BEJIMYMHBL;

coOirofaTh MpaBUila TEXHUKH O€30MacHOCTH NpU padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

MMETh TPEICTaBICHUE O MPUHIUINAX JEWCTBUS MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOUIAIOUTUECS COCYIbI, OApOMETp, phlyar,
HOJIBUYKHBINA U HEMOJBUKHBIN 0JIOK, HAKJIIOHHAS! TJIOCKOCTH;

XapaKTepU30BaTh MPUHIMINBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCIOJB30BAHUEM HX OMHCAHUS (B TOM YHUCIE: MOJILIUITHUKHN, YCTPOUCTBO
BOJIOIIPOBOJIA, TUAPABINYECKHNA IPecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBICHUH M HEOOXOIUMBIC
(du3nyYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPhl (HAXOAWTH WH(POPMALHUIO O MPUMEPax) MNPaKTUYCCKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TIOBCEAHEBHOW KU3HM [UJIsl OOECHeYeHHUs
0€30MacHOCTH TMpU OOpalieHuH ¢ TNpUOOpaMU W TEXHUYECKUMH YCTPONCTBAMH,
COXpPaHEHUS 37J0POBbs U COOJIO/ICHNUSI HOPM 3KOJIOTMUECKOT0 MOBEICHUS B OKPYXKaroIien
cpene;

OCYIIECTBJIATh OTOOp MCTOYHHUKOB WH(popManuu B HNHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM MOUCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U MIyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(DOPMAIUIO, KOTOPas SIBISETCS MPOTUBOPEUUBON
WM MOXKET OBITh HEJOCTOBEPHOM;
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WCIONb30BaTh MPU  BBINOJIHEHUU YUE€OHBIX 3aJaHUNA  HAYYHO-TIOMYJAPHYIO
auTeparypy (U3MYECKOTO COAEpXaHHs, CIPaBOYHBIE MaTEpHallbl, PECYPCHl CETH
WuTtepHer, BiajeTb MNpUEMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
uHdOopMaI U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
2—3 WCTOYHUKOB MH(OPMAIIUU, B TOM YHCIIE TyOJIUYHO MTPOBOJAUTH KPATKUE COOOIICHMS
0 pe3yjibTaTax TMPOEKTOB WM Y4YEOHBIX HCCIENOBaHUN, MPU OSTOM TIPaMOTHO
UCIOJh30BaTh M3YyYCHHBIH MOHSATHMHBIN ammapar Kypca (U3UKH, COIMpPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALIUEN;

IIPU BBITIOJIHEHUU Y4€OHBIX TPOEKTOB U UCCIIEIOBAHUM pacpeieisiTh 0013aHHOCTH
B IPYIIE B COOTBETCTBUH C MOCTaBICHHBIMH 3a/1a4aMH, CIICTUTH 32 BHIMOJIHEHUEM TJIaHa
NEUCTBUMN, OLIEHUBAThb COOCTBEHHBIM BKJIaJ B JEATEIBLHOCTb T'PYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUIUTHIBAsI MHEHUE OKPYXKAIOIIHUX.

[IpenMeTHbIE pE3yabTaThl OCBOEHUS IMPOTpaMMBbl 10 (PU3MKE K KOHILy OOYydeHHMs
B 8 KJI1acce:

[IpenmeTHble  pe3yiabTaTbl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpakaThb
c(hopMUPOBAHHOCTH Y 00YJaIOIIUXCA YMEHHUIA:

UCIIOJIb30BaTh MOHATHA: MAacca U pa3MEPBI MOJIEKYJI, TEILUIOBOE JBUKECHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHMS BEILECTBA, KPUCTAJUIMUECKHUE U aMOp(HBbIE Tea,
HACBILICHHBIN U HEHACBHIIIEHHBIN Map, BIaXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIJIOBOM JIBUraTelb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, IEKTPHUUECKOE
1oJie, IPOBOAHUKU U JTUAJIEKTPUKH, MTOCTOSHHBIN AIEKTPUUECKHUIN TOK, MAarHUTHOE TIOJIE;

pasnuyarh SBICHUS (TEIUIOBOE PACIIMPEHUE U CXKATHUE, TEIUIONEpeaada, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUISAPHbIE SBIEHUS, HCHOApeHHe, KOHJEHCaus,
IJIaBJICHUE, KpHUCTaJUIA3aus (oTBepueBanue), KHUIIEHUE, TerJionepeaaya
(TETIONPOBOAHOCTh, KOHBEKIIWS, W3JIy4CHHE), OSJCKTPH3ALUS TeJ, B3aUMOICHCTBHE
3apsAA0B, JEHUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHUE, B3aUMOJCHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKIMS) 10 ONHMCAHWID WX XapaKTEepPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YUYECHHBIX (PU3MUECKUX SIBICHHA B OKpYXKalOLIEM
MHUpE, B TOM 4ucjie (U3MYECKUE SIBICHHUS B MPUPOJIE. MOBEPXHOCTHOE HATSHKEHHE
Y KallWUIIpHBIE SIBJIEHUS B IPUPOJE, KpPHUCTAUIBI B mpupozae, usinydenue ComHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHUME POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SBJICHUSA B aTMOC(epe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJd, Apeid MoI0COB, POiIb MAarHUTHOTO MOJS JJI )KU3HU Ha 3emiie, MOJISIPHOE
CUSITHHE, TIpU 3TOM TMEPEeBOAMTH TNPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHbBIE CBOMCTBA (MpU3HAKHN) (PU3HUYECKUX SBJICHUN;

ONKCHIBATh M3yYEHHBbIE CBONCTBA Tl W (PU3MUECKHE SIBICHHUS, HCIIONIB3YS
¢bu3nyeckue BENUYUHBI (TeMIeparypa, BHYTPEHHSS SHEPrus, KOJMYECTBO TEIJIOTHI,
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yaenbHasl TEIUIOEMKOCTh BELIECTBA, yAENbHAas TEIJIOTa TUIABJICHUS, yAeIbHAs TEIUioTa
napooOpa3oBaHus, yAelbHAs TEIUIOTAa CrOpaHHs TOIUIMBA, KOI(PPHUIIMEHT MOJIE3HOrO
JCHUCTBHSI TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BJIAXHOCTh BO3YXa, AJICKTPUUYCCKHIMA
3apsijl, cujia TOKa, SJICKTPUUSCKOE HAMPSKCHHUE, CONPOTHBIICHNE MTPOBOIHNKA, YACIBHOE
COIIPOTHBIICHHE BEIIECTBA, pab0oTa M MOIIHOCTh AJICKTPUYECKOTO TOKA), IIPH ONMHCAHUH
NPAaBWJILHO TPAaKTOBaTh (PU3UYCCKUI CMBICI HCIIONBb3yEeMbIX BEIMYWH, OOO3HAYCHHS
U eIUHUIBl (PU3UYECKUX BEIMYHMH, HAXOOUTh (OPMYJBI, CBS3BIBAIOIIUE JTaHHYIO
(GU3MYECKYI0 BETUYMHY C JAPYTUMHU BEIUYMHAMH, CTPOUTHh TpadUKH H3Y4YEHHBIX
3aBUCUMOCTEN (PM3MUECKUX BEIUYUH,

XapaKTepHU30BaTh CBOWCTBA TeN, (U3NYCCKUE SIBICHUS M IPOIECCHI, HCIIOJIB3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJEKYIIPHO-KHHETUYECKOH TEOPHUH CTPOCHUS BEIIECTBA,
TPUHITUI CYTIEPITIO3UIIMH TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHUs 3aps/a,
3akoH Oma ayis ydacTka uemnu, 3akoH JDxoynsa-JleHia, 3aKoH COXpaHEHMsI HHEPIUH,
IIPU 3TOM YMETh (POPMYIHPOBATH 3aKOH U 3aITUCHIBATH €T0 MATEMATHIYECKOE BEIPAKEHHE;

OOBSCHATH (PU3MUECKHUE TPOLIECCHl U CBOWCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyalliii  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATH  MPHYUHHO-
CIICZICTBEHHbIE  CBSI3M, CTPOUTh OOBsACHEHHWE U3 1-2 JOrM4YecKuxX IIaroB
C UCHOJb30BaHUEM 1-2 u3ydeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacueTHbIe 3a7ayu B 2—3 ACWCTBUSA, HCIIONB3YS 3aKOHBI W (HOPMYIIHI,
CBSI3bIBAIOIIME (PU3NUECKHIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJjaud 3allMChIBATh
KpaTKO€ YCJIOBUE, BBISABIATh HEJOCTATOK JaHHBIX JJI PEILICHUs 3a/]ayd, BbIOUMpPATh
3aKOHBI U (JOPMYJIbI, HEOOXOUMBIE IS €€ PELEHUs], IPOBOAUTH PACU€Thl U CPAaBHUBATh
NOJy4EHHOE 3HaUeHHE (PU3MUECKON BEJIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH TOMOIIN (HU3HUECKUX
METOJIOB,  HWCIONBb3ysl  ONWCAaHWE  HCCICNOBAaHUS,  BBIACIATH  MPOBEpsIeMOe
NPENONIOKEHNE, OILICEHWBATh MPABWJIBHOCTh TOpPSAKA TPOBEACHHUS HCCICIOBaHMUS,
IPOBOJIUTH BHIBOJIBI,

IPOBOJMUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUU WM (PU3NYECKUX
CBOMCTB TeJ (KalMJUISIPHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3IyXa OT ero o0bema,
TEMIEpaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHUSA W HarpeBaHUs MpU U3IYy4EHUU OT I[BETa
u3aydaronied  (MOrIOIIAKONIeH)  MOBEPXHOCTH,  CKOPOCTh  HWCIAPCHUS  BOJBI
OT TeMIepaTypbl >KHIKOCTH M IUIOMAAM €€ MOBEPXHOCTH, DJJEKTpU3aLUi Tel
U B3aMMOJCICTBHE 3JIEKTPUUECKHUX 3apsA/IOB, B3aMMOJICHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJIM3allisi MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, ACHCTBHUS MarHUTHOTO TIOJS
Ha TPOBOAHHK C TOKOM, CBOMICTBAa JJIGKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOABUTATEIS
MOCTOSIHHOTO TOKa): (opMyJIUpoOBaTh NPOBEPSEMbIC TPEANONIOKEHUS, COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHMsI, OMICHIBATH X0 OMBITa U (OPMYITHPOBATH
BBIBO/JIBI;

BBITIONHATD TPSMbIE HM3MEPEHHUS] TEMIEepaTypbl, OTHOCHUTEIBHOW BIAKHOCTH
BO3/1yXa, CHWJIBI TOKAa, HANPSHKEHHUS C HWCIONBb30BAHUEM aHAJIOTOBBIX MPUOOPOB
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U JTaTYNKOB (PU3MUECKUX BEIUYHMH, CPAaBHUBATH PE3YyJbTaThl H3MEPEHUU C Y4ETOM
3aJJaHHOM a0CONIOTHOM MOTPEIIHOCTH;

OPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKONW BEIMUYUHBI OT APYroMf
C HCHOJIB30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH CONPOTHBICHUS MPOBOIHHUKA
OT €ro JUIMHBI, IUIOAAH MOMEPEYHOr0 CEYEHMsSI U YIEIbHOT O CONIPOTUBIICHHS BEIIECTBA
POBOJIHUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAIMPSIKEHUS Ha MPOBOIHUKE,
UCCIICIOBAHUE TIOCIICAOBATEIIFHOTO W TAapaJUICTbHOTO COEJAWHEHHH IMPOBOTHUKOB):
IUTAHUPOBATh MCCJIEOBAaHUE, COOMpATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CICAYS
NpEI0KEHHOMY TLIaHy, (PUKCUPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJE
TaOJIML ¥ TpaQUKOB, IPOBOJUTH BBIBOABI IO PE3yIbTaTaM HCCIIEA0BaHUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (pU3nIecKuX BeMndrH (yIenbHas TeII0eMKOCTh
BEIIIECTBA, COIPOTHBIICHUE MPOBOJHUKA, paboTa U MOIIHOCTH 3JCKTPUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, CcoOUpaTh JKCIEPUMEHTANbHYIO YCTaHOBKY, CIEmys
PEIOKEHHON HHCTPYKIIMU, U BRIYUCIIATH 3HAUCHUE BEIMINHBI;

coOirofaTh MpaBUila TEXHUKH O€30MacHOCTH NpH pabdoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh TMPUHIMUMBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCIIOJIb30BAHUEM UX ONHUCAHUS (B TOM YHUCIE. CUCTEMA OTOILIEHUS TOMOB,
TUTPOMETp, MapoBas TypOHMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKOM
DHEPrUH, DJIEKTPOOCBETUTEIbHBIC MPHUOOPHI, HArpeBaTEbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SNEKTPUYECKHE TPEAOXPAHUTENN, dSJICKTPOMATHHUT, 3JICKTPOJBUTATEb
MOCTOSIHHOTO TOKAa), WCIONB3Yysl 3HAHUA O CBOMCTBaX (PU3UYECKUX SIBICHUH
1 HE0OXOouMbIe (PU3NUECcKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTENIbHBIE IPUOOPHI
[0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TMUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHMsl, 3JIEKTPOCKOIN, PEOCTaT), COCTABIAThH
CXEMbI AJIEKTPUYECKHUX LIENel C IMOCIEAOBATEIbHBIM U NapalieNIbHbIM COEIUHEHHEM
3JIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JIEKTPUUECKUX IIeTIeH;

NPUBOANUTH TNPHUMEPbl (HAXOAUTh HHGOPMALUIO O MPHUMEpPAX) MPAKTUICCKOTO
UCIOJBb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKHU3HU JUIsl oOecnedeHus
0€30MacHOCTH TMpU OOpalleHUH C MNpUOOpaMu U TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHUS 3710POBbsI U COOIIOACHUS HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKpYXKaroIien
cpene;

OCYILECTBJIATh TOUCK HH(popManuu (usnueckoro coaepxkanusi B HHTepHere,
Ha OCHOBE HMMEIOIIUXCS 3HAHUM U MYTEM CpaBHEHHs JOMOJHHUTEIbHBIX HMCTOYHUKOB
BBIICTATh HH(OPMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON MM MOXET OBITh
HEJIOCTOBEPHOM;

WCIONb30BaTh MPU  BBIMOJIHEHUM YUE€OHBIX 3aJaHUNA  HAYYHO-TIOMYJISAPHYIO
auteparypy (GU3MYECKOTrO COIEpXKaHUs, CIpPaBOYHbIE MaTepHallbl, PECypchbl CEeTU
WutepHer, BiameTh MNpUEeMaMU KOHCIIEKTUPOBAHMA TEKCTa, MPeoOpa3oBaHUsA
“H(pOpMAIIMK U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W KpaTKHUE YCTHbIE COOOIIeHus, 00001as
WHPOPMALIMIO U3 HECKOJBKHX HMCTOYHHKOB, B TOM YHCJIE MYOJHMYHO MPEICTABISTH
pE3yNbTaThl MPOSKTHON WM HCCIEIOBATEILCKON ACATEILHOCTH, MPU ITOM T'PaMOTHO
UCIIONIb30BaTh HM3YYCHHBIH TOHATUHHBIN ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIICHHE TIPE3CHTAIIHCH;

IPU BBITIOJHEHUH YYEOHBIX TPOCKTOB M HCCIICAOBAHUI (U3MUECKHX MPOLECCOB
pacnpenensaT 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMH 3a/la4aMH,
CIIEIUTh 3a BBINOJHCHUWEM IUTaHA JCWCTBUH W KOPPEKTUPOBATh €ro, OICHUBATH
COOCTBEHHBIH BKJIQJ] B JICATEILHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHUKATUBHOE
B3aUMO/ICHCTBUE, MIPOSBIISS TOTOBHOCTH pa3peaTh KOH(IUKTEHI.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUS MPOTPaMMBI MO (PU3HKE K KOHIY OOYy4eHUS
B 9 kiacce:

[IpenmeTHple  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpaXKkaTh
c(hopMUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHHIA:

WCMOJIb30BATh TMOHSTHS: CUCTEMA OTCUETa, MaTepUallbHash TOYKA, TPACKTOPHS,
OTHOCHTEJIHLHOCTh MEXaHHYECKOrO JIBMDKCHUs, Acopmarms (yrmpyras, IiiacTH4YecKas),
TPEHHE, LIEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LEHTP TAKECTH,
aOCOJIIOTHO TBEPJOE TEJIO, IIEHTP TSKECTH TBEPAOro Tejia, paBHOBECHE, MEXaHUUECKHE
KojiecOaHUsT U BOJIHBI, 3BYK, MHGPA3ByK U YIAbTPa3BYK, SJIEKTPOMArHUTHBIC BOJIHBI,
IIKajia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAITBHO30PKOCTb, CICKTPHI
UCITYCKaHUSI U TOTJIONIEHUs, anbda-, 6eTa- U raMMa-u3IydeHHUs, U30TOIbI, sepHas
DHEPreTHKA;

pa3nuyaTh siBJIeHUs (paBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE TBUKCHHE,
PaBHOYCKOpPEHHOE MPSAMOJIMHEMHOE NBUKEHHUE, CBOOOIHOE TMaJIEHUE TeJl, PAaBHOMEPHOE
JIBUKEHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, pPEAKTUBHOE JIBUYKCHHUE,
KoJieOaTeIbHOE JBUKEHHE (3aTyXalollle UM BBIHYXKJCHHbIC KOJieOaHMs), PE30HAHC,
BOJIHOBOE€ JIBUJKCHUE, OTPAXKECHUE 3BYKA, MPSMOJIMHEMHOE PACIIPOCTPAHEHUE, OTPAKECHUE
U TIPEJIOMJICHHE CBETa, ITOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3jIoKEeHHE OeI0ro cBeTa
B CICKTP M CJIOKEHHUE CICKTPAIbHBIX IIBETOB, JIUCIEPCHUS CBETA, €CTECTBEHHAs
PaJMOaKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOIO CIIEKTPa U3IYUYEHHUSI) MO ONMUCAHUIO UX
XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE
SIBJICHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UYECKUX SIBICHUM B OKPYXKAIOIIIEM MUPE
(B TOM yucine puznueckue siBJICHUs B MIPUPOJIC: MPWIUBBI U OTIUBBI, IBUKEHUE TIIIAHET
COJIHEUHOM CHCTEMBI, PEaKTUBHOE JBHKEHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSCEHUE, CEUCMHUYECKHE BOJIHBI, IyHAMH, 3XO, LBETa TeEI,
ONTHYCCKHE  SBICHHS B  MNPHUpPOAC, OHOJIOTHMYECKOE  JICHCTBHE  BHIAMMOTO,
yIbTPadroIeTOBOTO M PEHTTEHOBCKOTO W3IYUYCHHM, ©CTECTBEHHBIN paJMOaKTUBHBIN
¢$hoH, KOCMUYECKHE JTyIH, PAIUOAKTUBHOE U3TYICHHUE MPUPOTHBIX MUHEPATIOB, JIEHCTBUE
PaIMOAKTUBHBIX HM3JIyYeHHH Ha OpraHu3M 4YelloBeKa), MPH OTOM IEPEBOAUTH
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NPaKTUYECKYIO 3a/7a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKM)
buznyecKuX SABICHUI,

ONMKCHIBATh HM3YYECHHBbIC CBOMCTBA Tel U (DU3MYECKUE SIBICHUS, HCIOIb3Ys
¢du3ndeckre BeJMYMHBI (CPEIHSS U MTHOBEHHAs CKOPOCTH Telia MPU HEPABHOMEPHOM
JBW)KEHUHU, YCKOPEHHUE, MepeMelIeHue, MyTh, YrioBasi CKOPOCTb, CUja TPEHUs, CHJIa
YIPYrOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs, BEC Teja, UMITYJbC Tela,
UMITYyJIbC CHUJIBI, MeXaHW4eckass paboTa W MOIIHOCTh, MOTEHLMANbHAS JHEPrus Tena,
MOJIHATOTO HAaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs HEPIHsl CXKATOM MPYKUHBI,
KUHETUYeCKasi SHEPTHs, TIOJHAsI MEXaHWYeCcKasi SHEPrusl, IePHo/ U YacToTa KoleOaHHi,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHa, CKOpPOCTh CBETa, IIOKa3aTelb
MPEJIOMIICHUS] CPEJbl), MPU OMUCAHUM NPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICH
UCIIOJIb3YEeMbIX BEIUYMH, 0003HAYEHUS M €IUHUIbLI (PU3NUECKUX BEIMYUH, HAXOAHTh
(GopMyJibl, CBSA3BIBAIOLIUE JAHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMHU BEJIMYUMHAMH,
CTPOUTH rpapUKN U3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUH,

XapaKTepHU30BaTh CBOMCTBAa TeJ, (PU3MUECKHUE SIBICHUS U TMPOLECCHl, HCHOIb3Ys
3aKOH COXPaHEHHUs SHEPruH, 3aKOH BCEMUPHOrO TATOTEHUS, NPHUHLMUII CYNEpPHO3ULINU
CWJI, NPUHLUI OTHOcUTENbHOCTH ['ammnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCa, 3aKOHBI OTPAKCHUSI U MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOI0
U MaccoBOTO YHCEN MpH SAEPHBIX peakuusx, MpH 3TOM (OPMYJIUPOBATH 3aKOH
M 3aITUCBIBATh €70 MAaTEMAaTUYECKOE BBIPAKECHHE;

OOBSICHATh (PU3UYECKUE MPOLIECCHl U CBOWCTBA TEll, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPAaKTHUKO-OPMEHTHPOBAHHOTO  XapakTepa.  BBIBIATH  NPUYUHHO-
CIICZICTBEHHBIC  CBSI3M, CTPOWTH OOBsICHEHHME ®3 2-3 JIOTHUYECKHX IIIaroB
C HCIOJBb30BaHWEM 2—3 H3YyYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHHM, (DHU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacueTHble 3aja4yu (OMUpAroIIUecs Ha CUCTeMy W3 2-3 ypaBHEHWUI),
UCTIOJIb3Ys 3aKOHBI U (OPMYIbI, CBS3bIBAOLIUE (U3MYECKUE BEJIMYMHBI: HAa OCHOBE
aHamM3a yCIIOBUS 3aJlayMl 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIONINE WM
M30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI M (POPMYIbI, HEOOXOAUMBIE ISl pEeLIeHUS,
MIPOBOJIUTH PAacyEeThl ¥ OLIEHUBAThH PEATMCTUYHOCTh MOTYYEHHOT0 3HAUYCHUS (PU3MUECKOM
BCJIMYHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh HPU MOMOIMIM (U3NIECKUX
METOJIOB,  HUCIOJb3ysl ~ ONUCAaHUE  MCCIECNOBaHUS,  BBIACIATH  IPOBEpsIeMOe
NPENONIOKEHNE, OLEHUBATh MPABHIBHOCTh TOPSJKA TPOBEICHHS MCCIEI0BaHUS,
IPOBOJIUTH BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIBITOB,;

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3NYECKHUX SIBJICHUN WM (U3HUYECKUX
CBOHMCTB Ten (M3ydyeHHEe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS SHEPIHUH,
3aBHCUMOCTb MEpHOJIa KOJIeOaHU MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH
NPYKHHBl ¥ HE3aBUCHUMOCTh OT aMIUIMTYABl MalbIX KoOJeOaHWU, TPSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, PA3OKEHHE OEeNoro CBeTa B CIHEKTP, H3yYEHHE CBOWCTB
n300pakeHUsl B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS MpeaMeTa B coOuparomieit
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JuH3€, HAOMI0JCHHE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3IYYEHUS): CAMOCTOSITEIHHO
coOuparh YCTAaHOBKY M3 M30BITOUHOTO HaboOpa 0OOpYAOBaHMS, ONHUCHIBATH XOJ OINbITA
U €T0 pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI,

HOPOBOJUTH IPU HEOOXOJUMOCTU CEPUI0 MPSMBIX U3MEPEHUH, ONpeneisis cperHee
3HaYEHUE U3MEPAEMOl BeNMYMHBI ((POKYCHOE pAacCTOSIHME COOMparoIiel JHMH3bI),
000CHOBBIBATH BEIOOD crioco0a m3mMepeHus (M3MEpUTEILHOTO TPHOopa);

MIPOBOJIUTH UCCIIEOBAHHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMUHMH C UCIIOIB30BAaHUEM
IPSMBIX U3MEpeHHH (3aBHCUMOCTb ITYTH OT BPEMEHH TPH PAaBHOYCKOPEHHOM JIBH)KCHHH
0e3 HayaJbHON CKOpPOCTH, NEpHUO/a KoleOaHUH MaTEMaTHYECKOr0 MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yIJIa OTPaKEHMsI CBETa OT YIJa MaJEHUS U yrja IMpeJIoMIICHHUS
OT yIJla MaJieHus1): IIIaHUPOBaTh UCCIIEOBAHNE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yJIbTAThl MOJYYEHHONM 3aBHUCUMOCTH (U3MUECKUX BEIMYUH B BUJE
Ta0JIMIl U TPaPUKOB, TPOBOJUTH BHIBO/BI IO PE3YJIbTaTaM UCCIIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpEHHsS (PU3MYCCKUX BEIMYUH (CPEIHSS CKOPOCTh
U YCKOPEHUE TeJjia MPU PaBHOYCKOPEHHOM JBUKEHUU, YCKOPEHHE CBOOOIHOTO MaICHUS,
XKECTKOCTh NPYXKHUHBI, KOIP(UUIHUEHT TPEHUs CKOJbKEHHS, MEXaHWyeckas padora
U MOUIHOCTb, 4YacTOTa M TMEpHOJ] KoJeOaHWH MAaTeMaTH4YEeCKOro M MPYKMHHOTO
MasTHUKOB, OIITHYECKAs CUJIa COOMpPArOUIei TMH3bI, paIMOAaKTUBHBIN (DOH): MJIAaHUPOBAThH
U3MEpEeHUs], COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJHATH HM3MEpPEHUS,
clenys IpeaaoKEHHON MHCTPYKIIMH, BBIYMCIISTh 3HAYEHUE BETMUMHBI U aHAJIM3UPOBATh
MOJIYYE€HHBIE PE3YJIbTAThI C YI4ETOM 33JaHHON MOTPEIIHOCTU U3MEPEHNUN;

coOyoiaTh MpaBuiIa TEXHUKU O€30IacHOCTU IMpH padoTe ¢ J1abopaTopHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHbBIE NMPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEJIEH: MaTepralibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJO, TOUYEUHBIM HCTOYHMK CBeTa, JIyd, TOHKas JIMH3a
IJIaHETapHask MOJIENIb aTOMAa, HYKJIOHHAs! MOJIETIb aTOMHOTO S/Ipa;

XapaKkTepU30BaTh MNPUHIMUMBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € HCMOJBb30BAHMEM HMX ONUCaHUs (B TOM 4YHUCJE. COUAOMETpP, AATYUKU
MOJIOKEHHUSI, PACCTOSIHUSI MU YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, MEPUCKOII, (poToanmnapar,
ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), HCHONB3YsI
3HaHMSIT O CBOMCTBax (DU3MYECKUX SIBICHMM M  HeoOXoauMmble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUECKUX TMPOILIECCOB MPHU PEHICHUU
y4eOHO-IPAaKTUYECKUX 3a/1a4, OINTHYECKUE CXEMbI IJIsi TOCTPOEHUS HU300pakKeHUn
B IUIOCKOM 3€pKaJie U COOMparouiei TuH3e;

NPUBOJIUTH TMPUMEPhl (HAXOAUTH WHPOPMALHUIO O MNpPUMEPax) NPaKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOW KU3HM [UJIsl OOECHedeHHUs
0€30MacHOCTH TMpU OOpalleHuH C NpudopaMuM W TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEeHUs 3J0POBbS U COOTIOACHUS HOPM IKOJIOTMUYECKOT0 MOBEJICHUS B OKPYKatOIIei

cpene;
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OCYILECTBIIATh MOUCK MHGpopMaiu B MHTepHETE, caMOCTOATENbHO (HOpMYyIUpys
IIOMCKOBBIM  3alpOC, HAXOAWUTHb IIyTH OIPENEJICHUS JOCTOBEPHOCTH ITOJYYEHHOU
uH(pOpMaIMU Ha OCHOBE UMEIOIUXCS 3HAHUN U JOMOJHUTENIBHBIX UCTOYHUKOB,

WCIIONb30BaTh MPU  BBIMOJHEHUU YUEOHBIX 3aJaHUA  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy, CIPABOYHBIE MaTepUaibl, PeCypchl cetu MHTepHET, BIaaeTh nmpUeMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHMs UH(POPMALIUU U3 OAHON 3HAKOBOM CHCTEMBI
B IpYyT'y1o,

CO3/1aBaTh COOCTBEHHBIC TIHCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uH(pOpMAlM W3 HECKOJIBKMX MCTOYHHMKOB, NYOJIMYHO MpPEACTaBIATh PE3YJbTaThl
IIPOEKTHOM WJIM MCCIEN0BATENBCKON AEATEIbHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUHHBIM ammapaT W3ydaeMoro pasjiena (U3UKH U COMPOBOXKAATH
BBICTYIJIEHHE TIPE3EHTAUEHN C yUeTOM 0COOEHHOCTEN ayTUTOPUH O0YUarOIIHUXCSI.
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7 KJIIACC
Ne HammenoBanue KomunuectBo | [Iporpammuoe cogepkanne |  OCHOBHBIE BUJIBI IEATEIBHOCTH 00yYaIOIIUXCS
n/m pa3nesnoB U TeM 4acoB

y4eOHOro peiMeTa

du3uka u ee POJb B MIO3HAHUHU OKPYKAOIIECro Mupa

1.1 | ®usuka — Hayka 2 dwusuka — HayKa o mpupojie. | BolsiBneHue paznuuil Mexay pUu3snuecKuMu
0 Ipupoae SBneHns NpUPOBL. Y XMMAYECKUMU NPEBPALICHUSAMMU.
PuU3NYECKUE SBICHUSA: Pacno3naBanue u knaccupukanus Gu3nIecKux
MEXaHWYECKHUE, TCIUIOBbIC, | SIBICHUN: MEXAaHUYECKUX, TEILJIOBBIX,
JNEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HabGnronenue u onucanue GU3NUEeCKUX SABJICHUN
3BYKOBBIE
1.2 | ®usnyeckue 2 PusnyecKne BEIMYUHBI. OnpeneneHue LEHbI JEJIEHNS KB
BEJIMYMHBI N3mepenue puznyeckux U3MEPUTEIBHOTO MPUOOpa.

BeJIMUnH. Pr3nuecKue
npubopsl. [TorpemHocts
U3MEPEHUIN
MexayHapoaHas cucrema
€IUHULL

N3mepenne MMHEenHbIX pa3MepoB Tel

Y POMEKXYTKOB BPEMEHU C YHETOM
MOTPEIITHOCTEMN.

N3mepenue o6beMa KUJIKOCTH U TBEPIOTO Tea.
N3mepenune temnepaTypsl py TOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TeMIEepaTyphl.

BrIniosiHEHME TBOPUYECKHX 3aIAHUN 110 TIOUCKY
CIOCO00B U3MEPEHHUS HEKOTOPHIX (HHU3UIECKUX
XapakTEPUCTUK, HATIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAICHHBIX
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00BEKTOB, OOJIBITINX PACCTOSIHHH, MAJTBIX
IPOMEXYTKOB BpeMeHH. OOCYKICHHE
npe/IaraeMbIX CIIoco0OB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u gpyrue BriiBmkenne runotes, 00bsICHSIIONIUX MPOCTHIC
HAYYHBIA METOJ €CTECTBCHHBIC HAYKU SIBJICHUSI, HAIIPUMED:
IMO3HAHMSA M3y4aroT IPUPOY. — IM0YE€MY OCTAHABJIMBAECTCS ABHKYIIEECS
EcrecTBeHHO-HAY4YHBII 110 TOPU30HTAJILHOW OBEPXHOCTHU TEJIO;
METOJT ITO3HAHUS: — MOYEMY B >KapKyI0 MOTOJly B CBETJION OJCKIEC
HaOJII0AeHUE, IIOCTaHOBKA MPOXJIAIHEH, YeM B TeMHOMU. [Ipemioxenue
Hay4HOT'O BOIIPOCA, CIOCO0OB MPOBEPKU TUIOTE3.
BBIJIBMIKCHUE THUIIOTE3, [IpoBeneHue uccieqoBaHus MO MPOBEPKE KAKOM -
AKCIIEPUMEHT I10 TIPOBEPKE | JTMOO TUITOTE3HI.
TUN0TEe3, 00bSICHEHHUE [TocTpoenue npocreummx Mojeneit Gu3ndecKux
Ha0JIF0JTaEMOT0 SIBJIICHHS. SIBJICHUH (B BHUJIE€ PUCYHKOB WJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX aJICHUE TIPEAMETA; IIPSIMOJIMHENHOE
SIBJICHUH C TTIOMOIIBIO pacrnpoCcTpaHEeHUE CBETa
Moaenen
Uroro no pazneny 6

HepBOHa‘-I AJIbHBbIC CBCICHUA

0 CTPOCHHMH BeIIECTBA

2.1

CtpoeHue BeliecTra

1

CtpoeHue BellecTna:
aTOMBI U MOJICKYJIBI, UX
pasmepbl. OMbITHI,
JTOKa3bIBAIOIIIHE
JUCKPETHOE CTPOCHUE
BEIlIECTBA

HabGnronenue u uHTEpIIpeTaIiusi OMbITOB,
CBUJIETENbCTBYIOMNUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHUU BEIIECTBA: OMbBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIONIb30BaHUEM (poTorpaduii, moTydeHHbBIX
Ha aTOMHOM CHJI0BOM MuKkpockore (ACM) —
naboparopHas padota 1o Teme: «OreHka

32



OdenepanibHas padouas nporpamma | dusuka. 7—9 kiaccel (0a30BbIi YPOBEHD)

TMaMeTpa aToMa METOJIOM PSIIOB
(c ucnosib3oBanueM otorpaduii)y».
OnpeneneHue pa3MepoB MajbIX Tl

2.2 | JIsmwxkenue
U B3aUMOJICHCTBHE
YJaCTHII BEIIECTBA

JIBMIKEHHUE YaCTHI]
BeniecTBa. CBsI3b CKOPOCTH
JBUYKEHUS YaCTHI]

C TEMIIEPATypPOU.
bpoyHOBCKOE IBHKEHUE,
muddyzus.
B3anmonericTBue yacTuil
BEIIECTBA: IPUTSHKEHUE

U OTTAJIKWBAHUE

Hab6mronenne u o0bsicHeHHE OPOYHOBCKOTO
IBWOKCHUA U siBNCHUS Tuddy3un.

[IpoBeneHue u 0OBSICHEHHE OTBITOB

10 HAOJIIOJICHUIO TETIOBOT'O PACIIUPEHUS T'a30B.
[IpoBeneHne u 0OBICHEHHUE OMBITOB

110 0OHAPYKEHHUIO CHJI MOJIEKYISIPHOTO
MPUTSHDKEHUS M OTTAJIKUBAHUS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHbi€ COCTOSTHUSA
BEIIECTBA: CTPOEHUE T'a30B,
JKUIKOCTEN U TBEPBIX
(KpUCTAJUTMIECKUX) TEIL.
B3anmocBs3be mexny
CBOWCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (C UCTIOJIB30BAHUEM MPOCTHIX
MojieJiel) OCHOBHBIX pa3iInduil B CTPOCHUH Ta30B,
KUJIKOCTEU U TBEPABIX TEIN.

OObBsicHEHHE MaJION COKMMAEeMOCTU KUIKOCTEH
U TBEPJBIX TeJl, OOJBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: (POPMBbI TBEPBIX TET
U TEKY4ECTH KUIKOCTH.

[IpoBenenme ONMBITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHMH BOJIbI YACTHUIIbI HAXOISATCS
B CPEIIHEM JIaJIbIIie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMH arperaTHBIX COCTOSTHUM BOJIBI

U CYITIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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JIBH:KeHMe ¥ B3aUMOIeCTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe apuxeHue. | MccienoBanue paBHOMEPHOIO ABUKEHHUS,
JIBIDKCHHE PaBHOMEpHOE ONPEAEIIEHUE €TO MPU3HAKOB.
1 HEPAaBHOMEPHOE Hab6mroienre HepaBHOMEPHOTO JBHYKCHHS
neuxeHre. CKopocCTb. Y OIIPENEIIEHUE €T0 OTINYUNA OT PABHOMEPHOTO
CpenHsist CKOPOCTh JIBMDKCHHUS.
IIPY HEPABHOMEPHOM OnpeneneHre CKOPOCTH paBHOMEPHOTO
IBHKEHUH. PacueT mytu JBIDKEHUS (IIapUKa B )KUJIKOCTH, MOJICIIU
Y BPEMEHHU JBUKCHUSA AIEKTPUIECKOr0 aBTOMOOKIISA U T.JI1.).
OnpeneneHne cpeHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 0 HAaKJIOHHOM TMJIOCKOCTH.
Pemrenue 3amau Ha onpeniesieHUEe MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JABUKCHUS.
AHaii3 rpaduKOB 3aBUCUMOCTH ITYTU U CKOPOCTH
OT BPEMEHU
3.2 | Mnepuus, macca, 4 SIBnenune nHepunu. 3aKOH OOBsicHEHHE U TPOTHO3UPOBAHUE SIBJICHUN,

IIJIOTHOCTD

uHepuuu. Bzanmonerncraue
TeJ KaK MpUYrHa
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeTa.
IImoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eIMHHUIE 00BEMA
BEIlIECTBA

00YCJIOBJICHHBIX HHEPIIMEH, HATIPUMED, YTO
MIPOUCXOJUT IIPH TOPMOKECHHUH WJTH PE3KOM
MaHEBpPE aBTOMOOMIIS, TOUYEeMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh JIBUKECHUE HA BEJIOCUIICIIEC
WJIM caMOKaTe U T. 1.

[IpoBenenre u aHaIU3 OMBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTHU
JIBIDKCHUS TeJla B Pe3yJIbTaTe ACHCTBUS HA HETO
JIPYruXx Tell.

Pemenue 3anau Ha onpeiesieHne MacChl TeJa, ero
00bEMa U IUIOTHOCTH.
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[IpoBeneHne u aHamU3 OMBITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTh H3MEHEHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPY B3aUMOJCHCTBHH TEJL

N3mepenne Maccel Tena pa3aMyHbIMU CIIOCOOaMHU.
OnpeneneHue MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEPEHUs €ro Macchl U 00bemMa

3.3

Cuia. Bune! cun

14

Cuna kak XxapakTepUCTHUKA
B3aNMOJCHCTBHS TEII.
Cuna ynpyroctu v 3aK0H
I'yka. U3mepenue cubl

C IMTOMOIIBIO TUHAMOMETPA.
SIByIeHNE TATOTEHUS U CHa
TshkecTu. Cua TsSHKecTH
Ha JIPyryuX IUIaHETax.

Bec tena. HeBecomocTs.
Ciio’xeHue cu,
HaIPABJIEHHBIX IO OJTHOU
PSMOM.
PaBHOneliCTBYIOIIAS CHIL
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokosi. TpeHue B mpupoie
U TEXHUKE

N3ydyeHue B3anMOJEHCTBHS KaK IPUYUHBI
U3MEHEHUS! CKOPOCTH TeJla WK €ro AeQOopMalny.
Onuncanue peaslbHbIX CUTyalluid B3aUMOJICHCTBUS
TEJN C MMOMOILBIO MOJIENEH, B KOTOPBIX BBOAUTCS
MOHATUE U N300paKEHUE CHIIBI.

N3ydeHue cuiibl yrpyrocTH.

HccnenoBanne 3aBUCUMOCTH CHIIBI YIIPYTOCTH

OT YJIMHEHHUS PE3UHOBOTO LIHYpA WM NPYKUHBI
(c mocTpoeHueM rpaduka).

AHaJIM3 TPaKTUYECKUX CUTYAILNI, B KOTOPBIX
IPOSIBIISIETCA EUCTBUE CUJIBl YIIPYTOCTH
(ympyrocTh Msiua, KpOCCOBOK, BETOK JiepeBa

U 1Ip.).

AHanu3 cuTyaluii, CBI3aHHBIX C ABJICHUEM
TATOTEHUS.

OObsicHeHHE OpOUTATIHLHOTO JBIKCHUS TIJIaHET

C MCTIOJIb30BAHUEM SIBJICHUSI TSTOTEHUS U 3aKOHA
UHEPLIMH.

N3mepenue Beca Tesa ¢ MOMOILbIO TUHAMOMETPA.
O06ocHOBaHME ATOTO CIOCO0a U3MEPEHHSL.
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AHanmm3 1 MOZAEIIMPOBAHUE SIBJICHHSI HEBECOMOCTH.
DKCnepUMEHTAIBHOE MOJy4YEHUE ITpaBuia
CJIOKEHMS CUJI, HAIIPABJICHHBIX BOJIb OJHON
IPSMOM.

OnpeneneHue BEIMYUHBI PABHOAEHCTBYIOIIEH
CHIL

N3ydeHue cuiibl TpeHUs CKOJIbKEHUS U CUJIbI
TPEHUS TIOKOS.

NccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHJIBbI JABJICHUS U CBOMCTB TPYIIMXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAaKTUYECKUX CUTYALUH, B KOTOPBIX
IPOSIBIISIETCA IEHCTBUE CUJIBI TPEHUS,
UCIOJIb3YIOTCS CLIOCOOBI €€ YMEHBIICHUS

WM yBeIMYEHU (KaTaHUE Ha JbIKaX, KOHbKaX,
TOPMO>KEHUE aBTOMOOMUJIS, HCTIOIb30BAHNE
NOJIIMITHUKOB, IJIABAHUE BOAHBIX )KMBOTHBIX
U 1Ip.).

Pemmenue 3a1a4 ¢ ucnosib30BaHUEM (OPMYI
JUISl PacU€Ta CHJIBI TSKECTH, CUJIbI YIIPYTOCTH,
CUJIBI TPEHHUSI

Hroro no pazneny 21

JlaBjieHUe TBePABIX TeJl, JKUAKOCTEH U ra3oB

4.1 | Jasnenue. [lepenaua 3 HNasnenne. CriocoObl AHanmn3 1 00BSICHEHHE ONBITOB U MTPAKTUIECKUX
JIaBJICHHS TBEPILIMHU YMCHBIIICHHS M YBEJTUYCHUS | CHTYAIlUi, B KOTOPBIX MPOSIBIISETCS CHIIA
TEJIaMH, KUIKOCTIMHA naBjicHMs. JlaBlieHre ra3a. | J1aBIICHUS.
U Ta3aMu 3aBUCUMOCTb JTaBIICHUS O6ocHOBaHME CTOCOOOB YMEHBIIICHHSI
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rasza ot oorema,
TEMITEPaTypHI.
[lepenava naBneHus
TBEPABIMU TEJIAMH,
JKUIKOCTSIMU U Ta3aMU.
3akon Ilackams

U YBEJIMYCHUS JaBICHUSI.
N3yueHne 3aBUCHUMOCTH JaBJICHUS rasa

0T 00BEMa U TEMIIEPATYPHI.

N3yueHnne ocoOeHHOCTEN nepeiaun JaBIeHHs
TBEPIABIMU TEJIAMHU, KUAKOCTIMHU U Ta3aMH.
O0ocHOBaHUE PE3YNIBTATOB ONBITOB
0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCNepUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackas.

Pemenue 3a1a4 Ha pacyeT 1aBIeHUS TBEPAOTO
Tena

4.2

JlaBiieHue KUAKOCTU

3aBHUCHUMOCTD JIaBICHUS
MKUJKOCTH OT TJTYOUHBI.
ITneBMaTHUeCKHEe MaIIUHEL.
I'mapocratnueckui
napajaokc. CooOmaromuecs
cocyasl. ['mapaBinyueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBJICHUS
KHUJKOCTHU OT TJIyOUHBI IOTPYXKEHUS U INIOTHOCTU
KHUJIKOCTH.

HabGnronenue v 00bsICHEHUE THIPOCTATUYECKOTO
napazokca Ha OCHOBe 3akoHa [lackais.
N3ydyenne cooOaromumxcs Cocy10B.

Pemenwne 3ama4 Ha pacyeT NaBICHUS KUIKOCTH.
OO®bscHEeHnE MPUHIUIIA ACHCTBUS
THIPaBINYECKOTO Mpecca, MHEBMAaTHYECKUX
MaIlvH.

AHanu3 1 00bsCHEHUE MPAKTUYECKUX CUTYaLUH,
J€MOHCTPUPYIOLIUX MPOSIBJICHNUE JABICHUS
KUAKOCTU U 3akoHa [lackans, Hanpumep
IPOLIECCOB B OPraHU3Me MPH TITyOOKOBOJHOM
HBIPSIHAN
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4.3 | AtmocdepHoe ATtMocdepa 3emiu DKCnepuMEeHTAIEHOE OOHAPY)KEHUE
JaBJICHUE 1 aTMOC(EpHOE TaBICHUE. | aTMOC(HEPHOTO JTaBJICHHUS.
[IpynunHsl cymecTBOBaHUA | AHAIU3 U O0OBSICHEHHE OIBITOB U MPAKTUYECKUX
BO3JIYIIIHOM 0007I0YKH CUTYaIM, CBSI3aHHBIX C JICHCTBUEM
3emum. OnbIT Toppuuemum. | atMocepHOTO JTaBICHHMS.
H3mepenue atmochepHoro | OObsCHEHHE CYIIECTBOBAHUS aTMOCHEPHI
JABJICHUA. 3aBUCUMOCTh Ha 3eMJI€ ¥ HEKOTOPBIX IJIaHETAX WUJIU €€
aTMOC(hepHOro JIaBJICHUS OTCYTCTBHS Ha Ipyrux IuiaHeTax u JlyHe.
OT BBICOTHI HaJ] YPOBHEM OObsicHEeHUEe U3MEHEHHUSI TNIOTHOCTU aTMOC(EPhI
mops. [Tpubopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JUISL U3MEPECHUS JABJICHUS OT BBICOTHI.
aTMOC(EPHOTO JaBICHUS Pemenue 3amau Ha pacueT arMochepHOro
JABJICHUS.
Nzyuenue ycrpoiicTBa OapomeTpa-aHepouaa
4.4 | JleticTBue JleticTBHE )KMAKOCTH 1 ra3a | DKCIIEPUMCHTAIBHOE OOHAPYKECHHE TCHUCTBUS

KUIKOCTH U Ta3a
Ha MOTPYKEHHOE
B HUX TEJIO

Ha MOTPYKEHHOE B HUX
TeJi0. BelTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BoznyxoruiaBanue

YKUJIKOCTH U T'a3a HAa MOTPYKEHHOE B HUX TEJO.
OrnpeneneHue BbITAIKUBAIONIEH CUIIHI,
JEUCTBYIOIIEHN Ha TEJO, MTOTPYXKEHHOE

B )KUJKOCTb.

[IpoBenenue u 00CyXA€HUE ONBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTD
BBITAJIKMUBAIOIIEN CUJIbI, JEHCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00beMa MOTPY>KEHHOM

B JKMJIKOCTh YaCTH T€JIA U OT IUNIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu vimankusaoweu
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CuUbl, Oeticmayroujeli Ha mejo 6 HUOKOCmu,

0Mm Maccul meind.

HccnenoBanne 3aBUCHUMOCTH Beca TeJa B BOJIE

0T 00beMa IMOTPY)KCHHOM B JKHJIKOCTh YacCTH TeEJIa.
Pemenuve 3aa4 Ha MpUMEHEHHE 3aKOHA
Apxumena U yCIOBUS TIABAaHUS TEII.
KoncTtpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOJIKH U OIIPEICIICHUE €€
IPY30I0IBEMHOCTH

Hroro no pazneny

21

Pabora u MoIIHOCTB. JHeprus

5.1

Pabora n MOIODHOCTD

Mexanuueckas padora.
MommHoCcTh

DKCIEpUMEHTAIBHOE OIPEACICHUE
MEXaHUYECKOU pabOThl CUIIBI TSHKECTU

IIPU NIAJIEHUHN TEJIA U CUJIbI TPEHUS

1P PABHOMEPHOM NIEPEMELIEHUN TEIA

110 TOPU30HTAJILHON ITOBEPXHOCTH.

Pacuer momHOCTH, pa3BUBaeMON NPU MOTBEME
IO JIECTHHIIE.

Pemenue 3amay Ha pacueT MEXaHUYECKOM pabOThI
Y MOLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
peIyar, 0J10K, HaKJIOHHAs
IJI0CKOCTh. [IpaBuio
paBHOBECHS pblUuara.
[Ipumenenue npasuna
paBHOBECHS pbluara

K O110KYy. «30510TO€

OnpeneneHue BIUTPBIIIA B CUJIE IIPOCTBIX
MEXaHU3MOB Ha IPUMEPE pblYara, MoJABHKHOTO

Y HEMOJIBH>KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
Hccnenosanue ycioBusi paBHOBECHS phlyara.
OO6HapyXxeHre CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHbIX HHCTPYMEHTAaX U MPUCTOCOOJICHUSX,
UCIIOJIb3YyEMbIX B OBITY U TEXHUKE, a TAKKE
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npaBuio» mexanuku. KIIJ]
MIPOCTBIX MEXaHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KMBBIX OpraHU3Max.
DKCIEPUMEHTAIBHOE JIOKA3aTEIhCTBO PABEHCTBA
paboT Mpu NPUMEHEHUHU MPOCTHIX MEXAHU3MOB.
Onpenenenne KIIJ[ HaKITIOHHOM MIIOCKOCTH.
Pemenne 3a1ay Ha IpUMEHEHHUE TIPaBUIIA
paBHOBecus pbiuara u Ha pacueT KIT/I

5.3 | Mexann4eckast 4 MexaHuueckasi SHEpTHsL. DKcIepruMEHTAbHOE ONpeiesieHe U3MEHEHNUS
SHEPTHUs Kunernueckas KAHETHYECKOW U TIOTECHIIMAJIBHOM SHEPTHH Tea
U MOTEHIMAJIbHAS SHEPTHs. | TIPU €ro CKaTBHIBAHUH IO HAKIOHHOW TIIOCKOCTH.
[TpeBparenue ogHoro Bugaa | GopmMynupoBaHUE Ha OCHOBE UCCIICAOBAHUS
MEXaHH4YECKOU IHEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYCCKON SHEPTUH.
B Apyroi. 3aKoH OO6cyxxaeHne rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUs YPHEPTUU COXpaHEHHUsI YHEPTUH.
B MCXaHHKE Pemenwne 3ama4 ¢ MCNOIB30BAaHUEM 3aKOHA
COXpaHEHUs DHEPTUU
Uroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB IIO I[TPOI'PAMME
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8 KVIACC
Ne HaumenoBanue KomnuectBo | IIporpammuoe conepkanue | OCHOBHBIE BUJBI JEATEIBHOCTU 00 y4aIOIIUXCS
/i pas3aesioB U TeM 4acoB
y4e0HOro mpeMeTa
TenoBble iBJIeHUSA
1.1 | CtpoeHnue u cBoiicTBa 7 OCHOBHBIE MTOJOXKEHUS HaOmronenue u uHTEprpeTanys OmnbITOB,

BCIIICCTBA

MOJIEKYJIIPHO-KUHETUY €CKOM
TEOPUH CTPOCHHUS BEIIECTBRA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYN. OTBITHI,
MOJTBEPIKIALOIIHE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUY €CKOM
TEOPUH.

Mogenu TBEPAOro, KUJIKOTO
Y ra3000pa3HOr0 COCTOSTHUM
BEILIECTBA.

Kpucraimmueckue

U aMmop(dHbIE Tena.
OOBIcHEHNE CBOMCTB ra30B,
JKUJIKOCTEU U TBEPJIBIX TEN
Ha OCHOBE MOJIOKEHUH
MOJIEK YIS PHO-KUHETUYECKOM
teopur. CMaunBaHUE

Y KalUJUISIPHBIC SIBJICHHUS.
TermoBoe pacmmpenue

U CXKaThe

CBUJIETEIILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUHU BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemienne 3a1a4 o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BheMa
BEILIECTBA.

AHaJM3 TEKCTa APEBHUX aTOMHUCTOB (HaIpuMep,
dbparmenta nosmsl Jlykpeuus «O mpupoje
BEIIIE») ¢ U3II0KEHUEM 000CHOBAHUI aTOMHOM
THITOTE3bI (CMBICJIOBOE UTCHHUE).

OrneHka yoeauTeIbHOCTH TUX 0OOCHOBAHUA.
OO0BsicHeHHE OPOYHOBCKOTO JIBHXKCHUS, SIBJICHUS
Tuhy3un v pa3Iuuuil MeXay HUMUA Ha OCHOBE
MTOJIOKEHUU MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH CTPOCHHUS BELIECTBA.

OOBbsiCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHUH
ra3oB, KUJKOCTEU U TBEPJBIX TEN

C UCIOJIb30BAHUEM TOJIOKEHUNA MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUSI BEIIECTBA.
[IpoBeneHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJIJIOB TTIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenue u 00BACHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUIIPHBIE SBJICHUS

U SIBJICHUE CMA4YMBAHUS.

OOBbscHEHUE POSTN KaUJUISIPHBIX SBICHUI

JUISL TIOCTYIUIEHUS BOJIbI B OPTaHU3M PaCTEHU.
HaOmronenue, nposeneHne U 00bsICHEHUE
OIBITOB MO HAOJIIOJIEHUIO TEMJIOBOTO
paciMpeHus Ta3oB, )KUIKOCTEW U TBEPABIX TEJL.
OOBbsicCHEHHE COXpaHEHUsI 00beEMa TBEP/IBIX TET,
TEKY4YECTH >KHJIKOCTH (B TOM YHCIIE, Pa3HUILIbI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEN),
JTaBJICHUA Tas3a.

IIpoBeneHnEe ONBITOB, IEMOHCTPUPYIOLINUX
3aBUCHMOCTb JJaBJICHUS BO3yXa OT €ro oobema
Y HarpeBaHMsI I OXJIKJICHUSA, U X
00BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYEHUS.

AHanmm3 NpakTUYECKUX CUTYALIUH, CBSI3aHHBIX
CO CBOMCTBAMH ra3oB, KUIKOCTEH U TBEPABIX TEJ

1.2

TerutoBbIe MPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHHss
sHeprusi. CrocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIionepeaaya

U COBEpUICHUE pAOOTHI.

O6ocHOBaHWE TIPaBUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE Pa3TUYHBIX CIIOCOOOB U3MEPEHUS

U TIIKaJ TeMIIepPaTypBhl.

HaOmronenne n 00bsICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
OHEPTUU TeJa B PE3yNbTaTe TEIJIONepeIaun

1 pabOTHI BHEIIHUX CHUJI.

HaOmronenne u 00bsICHEHUE OIIBITOB,
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Buasl rerionepenayu:
TEIUIONPOBOITHOCTb,
KOHBEKIIMS, U3JTyUCHHE.
KonnuecTBo TEMIIOTHL.

V neapHas TEIIOEMKOCTD
BellecTBa. TemmooOMeH
U TEIJIOBOE paBHOBECHE.
YpaBHEHHUE TEIJIOBOTO
Oamanca. IlimaBienue

1 OTBEp/ICBAHHE
KPUCTAJUTHICCKUX BEIICCTB.
V nennHas TEIioTa
IUIaBJICHUS.
[TapooOpa3oBanue

u KoHaeHcanus. Mcnapenue.

Kunienue. Y nenpHas
TEIJI0Ta mapoodpa3zoBaHUsl.
3aBUCHUMOCTh TEMIIEPATYPhI
KUIIEHUS OT aTMOc(hepHOro
JTaBJICHUSL.

BnaxxnocTs Bo3ayxa.
DHeprus TOIUIUBA.

VY nenbHas Teninora
CropaHusi.

[TpuHIUTIBL PAOOTHI
termnoBbix apurareneid KIT/]
TEIJIOBOr'O JBUTATES.

00CYXXJIeHHE MTPAKTUYECKUX CUTYyallUM,
JEMOHCTPUPYIOIMINUX PA3TUIHBIC BUIBI
TerJIoNnepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIIUIO, U3TyYEHUE.

HccnenoBanue siBICHUS TETIOOOMEHA

MPY CMEUIMBAHUH XOJOJHOU U TOPSIYEN BOJBI.
Hab6mronenue ycTaHOBIICHUSI TEMIIOBOTO
PaBHOBECHSI MEKY TOPSYEN U XOJIOAHOUN BOIOM.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOU MPH TETIOOOMEHE
C HarpeThiM METAJUTMYECKUM ITUITHUHIIPOM.
Omnpenenenue (M3MepeHUE) yaeIbHOU
TEIJIOEMKOCTH BEIIECTBA.

Pemenue 3ama4, CBsI3aHHBIX C BEIYHCIICHUEM
KOJIMYECTBA TETJIOTHI U TETUIOEMKOCTU

MIpH TETUI00OMEHE.

AHanmm3 cuTyaril mpakTHYeCKOro
MCIIO0JIb30BaHMS TEIJIOBBIX CBOMCTB BEIIECTB
U MaTepuajioB, HAIPUMEP, B LEIIX
AHEProcOepeKEHHUS: TETIIOU30JISIIHS,
sHEprocoeperaronue KphI,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6mronenue siBjieHUM ncmapeHust

Y KOHJICHCAITUH.

Hccnenoanue npoiiecca ucrapeHust
Pa3JIMYHBIX )KUIKOCTEU.

OObsiCHEHHE SIBJICHUI HCTIApEHUS
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TerutoBble 1BUTATEIN

Y 3a11Ta OKPYKAOIIEH
Cpelbl.

3aKOH COXpaHEHHUs

U TIpeBpalleHuUs SHEPTUn
B TEIUIOBBIX MpOIEeccax

Y KOHJICHCAI[UU Ha OCHOBE ATOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

HaGmronenue u o0bsicHEHUE Tpolecca KUMEHuUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyphl
KHUTICHUS OT JaBJICHMSI.

Omnpenenenue (M3MEpEHUE) OTHOCUTEITHHOM
BJIQYKHOCTH BO3/1yXa.

Habmronenue npoiiecca miaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE TTPOLIECCOB TIIaBICHUS
KPUCTAJUTMYECKUX TEJl U pa3MIrdeHus

MIpY HarpeBaHUU aMOP(HBIX TeJl.

Omnpenenenue (M3MepeHNE) YACIbHOMN TEIIOTHI
TIJIaBJICHUS JIbJA.

OObsiCHEHHE SIBJICHHUM TJIABJICHUS

Y KPUCTAJTU3AIMKY HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYCHHUSI.

Pemenue 3ama4, cBI3aHHBIX C BEIYHCICHUEM
KOJIMYECTBA TEIJIOTHI B IIpolleccax
TerIonepeaauy Mpy TUIaBICHUN

Y KPUCTAJUTU3AINH, UCTTAPEHUN U KOHCHCAITUH.
AHanmm3 cUTyarii MpakTHYeCKOro MPUMEHECHHUSI
SIBJICHUU TIJIABJICHUS U KPUCTAIUTU3AIINAH,
HaIMpuMep, MOJIYUCHHE CBEPXUHCTHIX
MaTepHaioB, CoJieBas IpeJika u JIp.

AHanmu3 paboThl 1 0OBSICHEHUE TIPUHITATIA
NEeNUCTBUA TEIJIOBOI'O JABUTATEIS.
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BrrurcnieHre KoJamuecTBa TEeIIOTHI,
BBIJICIISFOIIECTOCS TIPU CTOPAHUHN PA3THIHBIX
BuoB ToruBa, U KIIJ[ nBurarens.
OO0cyxIeHre IKOTOTUYECKUX MOCIIEACTBUM
WCITOJIb30BaHUS ABUTATEIICH BHYTPEHHETO
CTOpaHUsl, TEIUIOBBIX U THAPOIICKTPOCTAHIIHIA

Htoro o pazneny 28
DJIeKTpHYECKHEe H MATHUTHBIE SIBJICHUSI
2.1 | DnexTpuueckue 7 DJeKTpU3anus Tel. HaOmonenue u mpoBeIcHUE OTBITOB
3apsiIbl. JIBa poJia JIEKTPUIECKIX 0 3JICKTPU3AIIMN TEJI IPH CONPUKOCHOBCHHH

3apsKEHHBIE TENa
1 UX B3aUMOJECHUCTBHUSA

3apsiaoB. B3anmopericteue
3apsiKEHHBIX TEJl.

3akon Kynona (3aBUCUMOCTb

CHJIbI B3aMO/ICVCTBUSA
3apSIKEHHBIX TEJl

OT BEJIMUYMHBI 3aPsI0B

Y PACCTOSIHUSL MEXKIY
TEJIaMu ).
DJIEKTpUUECKOE TOJIE.
HanpsxeHHOCTB
AIEKTPUYECKOTO TOJIS.
ITpuHIMI cynepriosuuuu
AJIEKTPUUECKUX TTOJIEN

(Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux
3apsA/I0B. DJIeMEHTapPHBII
AIEKTPUYECKUH 3apsii.

Y UHIYKLHEH.

HaOmronenue n o0bsIcHEHHE B3aUMOIENCTBUS
OJITHOMMEHHO M Pa3HOUMEHHO 3apsIKEHHBIX TEJI.
OOBsICHEHHE IPUHITUTIA ISUCTBHUS JICKTPOCKOTIA.
OOBsiCHEHHE SBJICHUN dJICKTPHU3AIIUH

MIPU COMPUKOCHOBEHUHU TEJI U UHIAYKIIHEH

C UCIIOJIb30BAHUEM 3HAHUM O HOCHTEIISIX
AJIEKTPUYECKUX 3aPsiJI0B B BEILIECTBE.
Pacnio3HaBanue u 00bICHEHHE SIBIICHUI
AJIEKTPHU3ALIMU B MOBCETHEBHOM KU3HH.
HaOmronenne u 00bsICHEHHUE OIIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.

Habro/1eHre OIbITOB 110 MOJICTMPOBAHHIO
CUJIOBBIX JIMHUM AJIEKTPUUYECKOTO TOJISL.
HccnenoBanue 1eMCTBUS 3IEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U JUIJICKTPUKH
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CrpoeHue aToma.
[TpoBogHUKH

1 IUDJICKTPUKHU. 3aKOH
COXPAHEHUS IJIEKTPUUECKOTO
3apsa

2.2

I[HocTossHHBIN
AIEKTPUYECKUI TOK

20

DIEeKTPUUECKUN TOK.

Y cnoBus CyleCTBOBaHUS
AIEKTPUUYECKOrO TOKA.
HcTOYHUKY TOCTOSIHHOTO
ToKa. JlencTBus
AIEKTPUYECKOrO TOKA
(TemioBO€, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKUN TOK

B XKHIKOCTSIX M Ta3ax.
DJIEeKTpUYECKas LEMb.
Cuna Toka. DIEeKTpUIECKOe
HaIpsHKEHUE.
ConpoTuBJeHUE
IIPOBOJHUKA. ¥ IEJIbHOE
COIPOTHUBJICHHUE BEIIECTRA.
3akoH Oma 1 yyacTka
nemnu. [locnenoBareabHOE
U TapajuiesIbHOe COSUHEHUE
MIPOBOJTHUKOB.

Pabora 1 MoIHOCTH
AIEKTPUUYECKOrO TOKA.

HaGmronenne pa3nuyHbIX BUIOB ACHCTBUS
ANEKTPUUYECKOr0 TOKA U OOHAPYKEHUE ATUX
BHUIOB JICUCTBHUS B IOBCEIHEBHOM JKU3HH.
Hab6mroieHrie BO3HUKHOBEHHUSI Ta30BOTO pa3psijia
Y JIEKTPUYECKOTO TOKA B KHUJIKOCTH.

COopKa 1 UCTIBITAHKE DJICKTPUUECCKOM I1eMn
MMOCTOSIHHOT'O TOKa.

N3MepeHne CUilbl TOKa aMIIEpPMETPOM.
N3mepenne anekTpruiecKoro HarpsKeHus
BOJIbTMETPOM.

[TpoBeneHue u 0OBICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJIEHUS ITPOBOIHUKA
OT €r0 JIJIMHBI, IUIOMAX MOTEPEYHOr0 CEUCHUS
Y MaTepuaa.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP,

OT COMPOTHUBJIEHUS PE3UCTOPA U HAMPSKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia CI0KEHUs HANIPSIKCHUN
IIPY TOCIIE0BATEIBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.
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3akoH [Jxoyns—JIenna.
DneKTpUYecKue 1enu

U TIoTpeduTeNn
AIEKTPUYECKOU DHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

[TpoBepka mpaBuiia Jjisi CUJIbI TOKA

[P NapaJUIEIbHOM COSIUHEHUH PE3UCTOPOB.
AHanmu3 cuTyaluii nocjaea0BaTeIbHOTO U
MapajjIeIbHOr0 COSAMHEHUS POBOAHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETAX.

Pemienue 3a1a4 ¢ ucnosib3oBaHueM 3akoHa Oma
u (hopMyIn pacyeTa dIEKTPUIECKOTO
COMPOTHUBIICHHS TIPU MOCIIEIOBATEIIBHOM

U TapaJyieJIbHOM COECIMHEHUU MPOBOHUKOB.
Omnpenenenre pabOTHI AJIECKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP.

OrnpeienieHre MOIIHOCTH JIEKTPUIECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnegoBanre 3aBUCUMOCTH CUJIbI TOKA Y€pe3
JIAMIIOYKY OT HaNpsKEHUS Ha HEil.
Omnpenenenne KIIJ[ narpesarens.
HccnegoBanue npeodpa3zoBaHusi SHEPTUU

IIPU IOABEME TPY3a BIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPONUCTBA U MPUHITUTIA ACHUCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTeIbHBIX MPUOOPOB.
OObsicHEeHNE MPUYHH KOPOTKOTO 3aMBbIKAHUS

Y TIPUHIINIA ACHUCTBUSA IJIABKUX
MPEAOXPAHUTEIIEH.

Pemienue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHA
Jxoyma—Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTOsTHHBIE MATHUTHI.
B3aumonerictue

HcciaenoBanne MarHUTHOTO B3aUMOIENCTBUSA
IMOCTOSIHHBIX MarHUTOB.
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MMOCTOSTHHBIX MAarHUTOB.
MaruauTtHoOe nozse.
MaruauTHoe 1oje 3eMiu

Y €r0 3HAYEHUE JIJI )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarunurtHoe 1nose
AIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHUKE. JlelicTBHE
MarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.
DJIeKTPOIBUTATEIIb
MMOCTOSIHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJABUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3y4yeHne MarHuTHOTO TOJISI HOCTOSIHHBIX
MAarHMUTOB MPU UX OObETUHEHUU U Pa3JICTICHUMU.
HccnenoBaHre MarHUTHOTO B3aUMOJEHCTBHS
MTOCTOSIHHBIX MarHuTOB.

N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPHU UX OOBETUHEHUH U Pa3ICICHHUH.
IIpoBeneHreE ONBITOB 110 BU3YAJIU3aLUU 105
ITOCTOSIHHBIX MarHuTOB.

N3yuenue siBneHrs HAMarHU4MBaHUs
BEILIECTBA.

HccnenoBanue IeMCTBUS 3IEKTPUIECKOrO TOKA
HA MarHUTHYIO CTPENKY.

IIpoBeneHrE OMBITOB, IEMOHCTPUP YIOIINX
3aBUCUMOCTbD CUJIbI B3AMMOJICUCTBHUS KaTYILIKU
C TOKOM M MarHuTa OT CUJIbl U HAMPABJIEHUS TOKA
B KaTylIKe.

AHann3 cuTyalui MpakTHYECKOrO TPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, NPOMBIIUIEHHOCTH, MEAULIUHE).
N3ydeHnune 1encTBus MarHuTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.

N3ydeHune nencTBus 3JIEKTPOIBUTATES.
M3mepenne KII/] asexkTpoaBurareabHOM
YCTaHOBKH.

PacniozHaBaHue U aHaM3 pa3IM4YHbIX
MIPUMEHEHUH 3JIEKTPOJBUTATENEN

(TpaHCmOPT, OBITOBBIE YCTPOWCTBA U IP.)
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2.4 | DnekTpoMarHuTHas 4 Omnbitel apanes. Aenenrne | ONbBITHI O UCCIIETOBAHUIO SBJICHUS
WHTYKIIUS AIIEKTPOMArHUTHOM AJIEKTPOMArHUTHOM MHIYKIIMU: UCCIIEOBAHUE
uHaykiuu. [lpaBuno JleHna. | n3MeHeHUi 3HaUeHUS U HANpaBICHUS
DJeKTporeHeparTop. WHYKITMOHHOT'O TOKa
CriocoObl OTydeHHS
AIEKTPUUYECKON IHEPTHUU.
DIIEKTPOCTaHIINU
Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHH
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO I[TPOI'PAMME
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9 KUIACC
Ne HaumenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBbIE BUIbI AESITEILHOCTH 00 Yy4aIOIIUXCSI
/i pas3aesioB U TeM 4acoB
y4e0HOro mpeMeTa
Mexanuyeckue siBJIeHUA
1.1  Mexanuueckoe 10 MexaHudeckoe JBUKEHUE. | AHaIN3 U 0OCYKIEHUE PA3ITUYHBIX IPUMEPOB

JIBHOKEHHE U CIIOCOOBI
€ro OIMCaHus

MarepuanbHas TOUKa.
Cucrema orcuera.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBU>KEHUS.
PaBHOMEpHOE
MPSAMOJIMHEHHOE JIBUKEHHUE.
HepaBromepHoe
MPSIMOJIUHEWHOE JIBUYKECHHUE.
CpenHsiss 1 MTHOBEHHAs
CKOPOCTh TeJIa MpH
HEPaBHOMEPHOM JIBMKCHUHU.
Yckopenue.
PaBHOYCKOpEHHOE
MPSAMOJIMHEWHOE JIBUKEHHUE.
CB00OOHOE TTaZEHHUE.
OnpiTel ["amumes.
PaBHOMEpHOE 1BHXKEHHE

10 OKPYXXHOCTH.

ITepuon u yactora
oOparmenus. JInneinas

U yIJ10Basi CKOPOCTH.

MEXaHUYECKOTO JTBUKCHHSI.
OO6cyxeHne TpaHnll MPUMEHUMOCTH MOJIEITN
«MaTepHualbHast TOUKay.

Omnucanne MEXaHUYECKOTO JTBUKCHHSI
pa3IUYHBIME criocobamu (ypaBHEHHE, Ta0IHUIIA,
rpaduk).

AHanM3 )KU3HEHHBIX CUTYalluH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHMUSL.

HaOmronenne MexaHMueCcKoro IBUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHME NTYTEN U TPAEKTOPUM JBUKEHUS
OJTHOTO U TOTO %€ Tejla OTHOCUTEIbHO Pa3HbIX
TEJ OTCYeTa.

Amnanu3 tekcra ["anmuies 00 OTHOCUTENBHOCTH
JIBUKEHMSI; BBITIOJIHEHUE 3a/1aHUM IO TEKCTY
(cMBICITOBOC UTCHHE).

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM)KCHUS IIApPHUKa 0 HAKJIOHHOM
TUTOCKOCTH.

AHanm3 1 00cyx)ieHrne crnocoboB
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LlenTpocTpemMuTenbHOE
YCKOpEHHE

PHUOJIFKEHHOTO ONPEe/IeICHUS] MTHOBEHHOM
CKOPOCTH.

OmnpeneiieHue CKOPOCTH PABHOMEPHOTO
IBYOKCHHS (ITApUKa B )KUIKOCTH, MOJIEIN
AIIEKTPUIECCKOTO aBTOMOOWIIS U T. 11.).
OmnpeneneHue myTH, MPOUICHHOTO 32 JTaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tella

1o rpauKy 3aBUCHMOCTH ITYTH PAaBHOMEPHOT'O
JBHOKCHHS OT BPEMEHH.

OO6cyxeHre BO3MOXHBIX TPUHITUTIOB
JEHCTBHSI MPUOOPOB, H3MEPSIOIINUX CKOPOCTh
(crtumomeTpoB).

BbrurciieHre ImyTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM IMPSAMOJIMHEHHOM JIBHKCHHUH
Tena.

OmnpenereHne MPONICHHOTO ITYTH U YCKOPEHUS
JBHOKCHHMS TEJ1a IO rpa(HKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBHKCHHSI TEJIa OT BPEMCHH.

IIposepka cunome3vl. ecu

NPU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HaYaIbLHOU CKOPOCIU NYMU OMHOCAMCS
KaK ps10 He4emHuvix yuces, mo
COOMBEeMCMBYIouUe NPOMENCYMKU 8PeMeHU
00UHAKOBYL.

OnpeneneHne yCKOpEeHUs Tela

IIPA PAaBHOYCKOPEHHOM JIBHYKECHHUH
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10 HAKJIOHHOM TTIOCKOCTH.

N3mepenue nepuoia U 4acToThl OOpalieHus
TeJa 10 OKPYKHOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
JIBH>KCHUS T€JIa TI0 OKPYKHOCTH.

Pemenue 3anau Ha onpenencHue
KMHEMAaTHYECKUX XapAKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUSI Pa3IMUHBIX BUJIOB.
Pacno3naBanue v npuOINKEHHOE OMMCAHNE
Pa3IMYHBIX BUAOB MEXaHUYECKOTO IBUKEHUS
B MIPUPOJIC U TEXHUKE (HA TpUMEpax CBOOOIHO
MaJalIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOCCHBIX TeJI, TPAHCIIOPTHBIX CPEICTB U JI.)

1.2

BzaumoneiicTBue e

20

ITepeiii 3akoH HeroTOHA.
Bropoii 3akon HeroTOHA.
Tpernit 3akoH HeroToHA.
[TpunHMn cyneprno3uuuu
CUJL.

Cuia ynpyroctu. 3aKoH
I'yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIBKECHUS, CHUJia
TPEHUS MOKOSI, IPYTHE BUIBI
TPEHUSI.

Cuna TSKECTH U 3aKOH
BCEMUPHOTO TSITOTECHUSI.

VY ckopeHnue cBOOOIHOTO
najeHus. J{BuxeHue niaHeT

Hab6mronenue u o0CyXieHuEe ONBITOB

C IBW)KCHHEM TeJla TIPU YMEHBIIICHUH BITHSTHUS
JIPYTUX TEI, MPEMATCTBYIONTUX ABHKESHHUIO.
Amnamm3 TekcTa 'anunes ¢ onmucanueMm
MBICJICHHOTO DKCIICPUMECHTA,
000CHOBBIBAOIIETO 3aKOH HHEPIINH;
BBITIOJIHCHUE 3aJ[aHHi 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxaeHue BO3MOXHOCTH BBITTOJTHEHUS
3aKOHA MHEPITUHU B PA3TUIHBIX CHCTEMaxX
oTcYeTa.

Habmronenne u o0Cyx)aeHNE MEXaHUYECKUX
SIBIICHUM, TIPOUCXOIAIITNX B CHCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connna. [lepBas
KOCMHUYECKAsi CKOPOCTb.

HeBecomocThb 1 neperpyski.

PaBHOBeCHE MaTepuanbHOU
TOYKH. AOCOTIOTHO TBEPI0E
teno. PaBHOBecHue TBEpAOTO
TeJa ¢ 3aKPETICHHON OChIO
BpauieHuss. MOMEHT CHJIBI.
Lentp TsxKECTH

Y YCKOPEHHOM JIBM)KEHUH OTHOCUTEIIBHO
kaOuHeTa QUBUKH.

JleficTBUSA ¢ BEKTOpaMU CHUJI: BBIIOJTHEHUE
3aJlaHuM 10 CIIOKEHHIO U BEIYUTAHUIO
BEKTOPOB.

HaGmronenue u/uinu npoBeieHue ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeNa OT NPUIIO)KEHHON K HEMY CHJIBl U MaCChI
Tena.

AHamu3 1 00bSCHEHHE SBJICHUN

C MCIOJIb30BaHUEM BTOPOro 3akoHa HproToHA.
Perenue 3a1au ¢ UCMOIb30BaHUEM BTOPOTO
3akoHa HpIOTOHA M NpaBuia CIOKEHUS CUIL
Onpenenenue )KECTKOCTH NMPYKUHBI.

AHanu3 cuTyaluii, B KOTOPbIX HAOIIOAA0TCS
yrpyrue nedopmaiuu, 1 uX 00bsICHEHHE

C MCIOJb30BaHUEM 3aK0Ha [ yKa.

Pemenne 3amau ¢ ucnosib3oBanueM 3akoHa [ 'yka.

HccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUS
CKOJIBJKEHHSI OT CUJIBI HOPMAJIbHOT'O JIABJICHHUS.
OOcyxieHue pe3ynbTaToB UCCIIET0BaHUSI.
Onpenenenue K03pHULUEHTA TPEHUS
CKOJIb)KEHHUS.

N3mepenue cuibl TPEHUS TTOKOSL.

Pemenue 3anau ¢ ucnonab3oBaHuEM (pOpMyIIbl
JUISL CUJIBI TPEHUS CKOJIbKEHUSI.

AHanm3 IBUKEHUS Te TOJIbKO MOJ AeHCTBUEM
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CHJIBI TSYKECTH — CBOOOIHOTO MaJICHUSI.
OOBbscHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJIEHUsI OT MACChl Tea.

Or1ieHKa BEIMYUHBI CHITBI TATOTEHUS,
JEUCTBYIOIIEN MEXY IBYMs TEIAMHU

(my1st pasHBIX Macce).

AHanu3 IBIKEHUSI HEOECHBIX Tell

MOJT ACMCTBUEM CHUIIBI TATOTECHUS

(c MCTIONTP30BAaHUEM JTOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIUH).

Pelenue 3a1a4 ¢ CMONIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUSI U (POPMYJIBI

JUISL pacueTa CUJIbl TSKECTH.

AHann3 OpUrMHAIIBHOTO TEKCTA,
OIKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMUPHOTO TSATOTECHHMSI; BHITIOJIHEHUE 3a1aHUH
0 TeKCTY (CMBICIIOBOE UTCHHE).

HaGmronenne u 06Cy I€HUE OIBITOB

10 U3MEHEHHUIO Beca Teja MPU YCKOPEHHOM
TIBUKCHUH.

AHanu3 ycia0BUN BOBHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemmenue 3anau Ha onpeneneHe Beca Tena

B PA3JIMYHBIX YCIOBHUSX.

AHanu3 cuJi, TeHCTBYIOIIUX Ha TeJO,
MOKOSIIIIEECs Ha OMOpe.

OmnpeneneHne HEHTPA TAKECTH PA3TUUHBIX Tell
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynece tena. U3menenue
uMIyibca. IMITynsC ChbI.
3aKOH COXpaHEHUS
uMIyibca. PeaktuBHOE
JBHKCHUE.

Mexanuueckas padbota

U MolHOCTh. PaboTa cun
TSKECTH, YIPYTOCTH,
TpeHus. CBs3b SHEPrun

u padoThl. [loTeHnmansHas
DHEPIUS TeNa, MOIHATOrO
HaJl IOBEPXHOCTBIO 3EMJIH.
ITorennmanbHas SHEprus
CKaTOW MPYKUHBI.
Kunernueckast sHeprus.
TeopeMa 0 KHHETHYECKOM
DHEPIUM. 3aKOH COXpPaHEHUs
MEXAHUYECKOU IHEPIUU

HaGnronenue u 00CykeHuE OIbBITOB,
JIEMOHCTPUPYIOIINX EPEIady UMITYJIbCa

IIPU B3aUMOJECHCTBUM Tell, 3aKOH COXPAaHEHUS
UMITYJIbCa IPU a0COIIOTHO YIPYroM

Y HEYIIPYTrOM B3aUMOJICHCTBUH TEJL.

AHann3 cuTyaliui B OKpYXaroIlei )KU3HH

C MCIOJIb30BAHUEM 3aKOHA COXPaHEHUS
MMITYJIbCA.

PacriozHaBaHueE SBJICHHS pEAKTUBHOTO
JIBUYKEHUS B IPUPOJE U TEXHUKE.
[IpmeHeHne 3aKOHa COXpaHEHUsI UMITYJIbCa
JUISI pacdyeTa pe3ysbTaToB B3aUMOCHCTBUS TEN
(Ha mpuMepax HEYIPYTroro B3aMMOJICHCTBUS,
VIIPYTOro LEHTPAIbHOTO B3aUMOACHCTBUS ABYX
OJIMHAKOBBIX TE€JI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Peenue 3a1a4 ¢ UCMONB30BAaHUEM 3aKOHA
COXPaHEHHS UMITYJIbCA.

OmnpeneneHue padOTHI CUIIBI YITPYTOCTH

P MOBEME TPy3a C UCIIOJIb30BAHUEM
HEMOJIBUKHOTO U OJIBUYKHOTO OJIOKOB.
N3Mepenne MOLIHOCTH.

N3mepenune noTeHnaabHOM SJHEPTUHU YIPYTO
nehopMUPOBAHHON MPYKUHBI.

N3mepenne KUHETUYECKOW SHEPTUM TN

MO JIJTMHE TOPMO3HOTO MYTH.
DKCNEpUMEHTAIBHOE CPABHEHHE U3MEHEHUS
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MOTEHIMATLHOW U KUHETUYECKON SHEPTUH TeJa
MIPY JIBUKEHHUU 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTalbHas MPOBEPKA 3aKOHA
COXPAHEHUS MEXaHUYECKON dYHEPTUH

IIPU CBOOOTHOM TTa/ICHUH.

IIpumeHeHue 3aKoHa COXPaHEHUS
MEXaHUYECKOW SHEPTHUM IS pacyeTa

MTOTEHINAJIbHON M KHHETUYECKON YHEPTUN TEIa.

Pemenue 3aJa4 C UCIIOJIb30BAHHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIrun

Hroro no pazneny

40

MexaHuueckue K0J1e0aHus ¥ BOJIHbI

2.1

Mexaanueckue
KoJieOaHusa

7

KonebarenbHoe BHKEHHE.
OCHOBHBIE XapaKTEPUCTHKN
KoJieOaHuM: nepuo,
4acToTa, aMIUIUTY/Ia.
Maremarudyeckui u
MPYKAUHHBI MASTHUKH.
[IpeBpaiienue sHeprun
pu KoJiebaTeTbHOM
JBUKCHUH.

3aTyxaroriue KojieOaHusl.
BoinyxieHHble KojieOaHusl.
Pe3onanc

HaGmronenue konebanuii moj AeCTBUEM CHIT
TSOKECTU U YIIPYTrOCTH M OOHApYKEHHE
MOI00HBIX KOJIEOAHU B OKPYKAIOIIEM MUDE.
AHanu3 KonebaHuii rpy3a Ha HUTH

Y Ha MPYKUHE.

OmnpeneneHue 4acToThl KojiebaHu
MaTeMaTUYECKOr0 U MPYKUHHOTO MAsITHUKOB.
HaOmronenue n oObICHEHNUE SIBIIEHUS
pe30HaHcaA.

HccnenoBanre 3aBUCUMOCTH TIEPUOJIA
KoJieOaHUM MOBEIIEHHOTO K HUTHU I'py3a

OT JIUJTMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TIEpHOJ1a KOJIeOaHU

rpysa, noABCIICHHOT'O K JICHTE, OT MACCEI I'py3a.

HaGmronenne u 00Cy»XieHUE OTBITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTD IIEprUoaa
KOJICOaHH MPY>KUHHOTO MAaITHHUKA OT MacChI
Ipy3a 1 )KECTKOCTH NPY>KUHBI.

IIpuMeHeHne MaTeMaTu4ecKoro

U IIPYKUHHOI'O MAATHUKOB B Ka4YCCTBC MOIICHCP'I

JUTSI OTTUCAHUS KOJICOaHUH B OKPYKAIOIIEM
MUpE.

Pemenue 3ama4, CBI3aHHBIX C BEIYHCICHUEM
WM OLICHKOW 4acTOThI (TIepro/Ia)
KOJIeOaHUH.

H3zmepenue yckoperus c60600H020 nadenus

2.2

MexaHnnueckue
BOJIHBI. 3BYK

MexaHn4yecKkue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononpHbie

Y TIONIEPEYHbBIE BOJIHBI.
JImvHa BOJHBI U CKOPOCTH €€
pPacIpOCTPaHEHUS.
Mexannyeckue BOJIHbI

B TBEPAOM TEJIE,
CECMUYECKHUE BOJIHBI.
3ByK. [']pOMKOCTB 3ByKa

U BbIcOTa TOHA. OTpakeHue
3ByKa. MHdpa3Byk

U YIBTPa3BYK

OOHapyXeHHE U aHAJIN3 BOJTHOBBIX SIBJICHUH
B OKPYXKAIOIeM MHpE.

HabGmronienre pacrpocTpaHeHUs MPOAOJIbHBIX
Y TIOIIEPEYHBIX BOJIH (HA MOJIEIIH)

1 00HApYKEHNE aHAJIOTMYHBIX BUJIOB BOJIH

B nipupojie (3ByK, BOJHBI Ha BOJIE).
Breruucienne qivHBI BOJTHBI U CKOPOCTH
pacpoCTpPaHCHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAILHOE OTPEICIICHNE TPaHUIT
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX

KOJIcOaHMU.

HabmroieHre 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOThI (B TOM YHCIIC, C MCIIOJIb30BaHUEM
MY3BIKaJIbHBIX HHCTPYMECHTOB).

HaGmronenue u 0o0bsiCHEHUE SIBICHUS
aKyCTHYECKOTO pe30HaHCA.

57



OdenepanibHas padouas nporpamma | dusuka. 7—9 kiaccel (0a30BbIi YPOBEHD)

AHaJIN3 OPUTHHAILHOTO TEKCTA, OCBSAIICHHOTO
UCITOJIb30BAHUIO 3BYKa (MJIH yJIbTPa3ByKa)

B TEXHHUKE (9XOJIOKAITHS, YIBTPa3BYK

B MEUIIMHE | JIP.); BHIIOJHECHHUE 3a/1aHHi

10 TEKCTY (CMBICIIOBOE UTCHHE)

Uroro no pazneny

15

BJICKTPOMaFHI/ITHOQ IMOJIE€ ! JJICKTPOMATIHUTHBIC BOJIHBI

3.1 | DaexTpoMarHuTHOE 6 DNEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccyx1eHnii, 000CHOBBIBAIOIINX
noJie OIEKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBS3b JIEKTPUYECKOIO U MArHUTHOTO
Y 3JIEKTPOMAarHUTHBIE CaorlicTBa IIOJIEH.
BOJIHBI ANIEKTPOMArHUTHBIX BOJIH. DKCIEpPUMEHTAIBHOE U3yYEHUE CBOMCTB
[IIkaJa SIMEKTPOMAarHUTHBIX | 3JIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Mcrionb30BaHne C MOMOIIBI0 MOOMIIBHOTO Tele(oHa).
ANIEKTPOMArHUTHBIX BOJIH AHanmm3 peHTT€HOBCKUX CHUMKOB
JUIsL COTOBOM CBSI3U. YEJI0BEYECKOT0 OpraHu3Ma.
DJNEeKTpOMarHuTHas IpUpoga | AHaIN3 TEKCTOB, ONUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. AJIEKTPOMAarHUTHOTO U3JIy4E€HUS B IPUPOJIE:
BonHoBbIe cBOMCTBA CBeTa | JKUBbIE OPTraHU3MBbI, U3TyUEHUSI HEOECHBIX Tel
(cMBICITOBOC UTCHHE).
PacriozHaBaHue 1 aHaIM3 pa3audHbIX
MPUMEHEHUH AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3yueHune BOJIHOBBIX CBOMCTB CBETA.
Pemmenue 3anau ¢ ucnoiab3oBaHueM QopMyn
JUISI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Urtoro no pazneny 6
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CBeToOBbBI€E IBJICHUSA

4.1

3aKOHEBI
pacnpocTpaHeHust
CBETa

JlydeBas mozaens cBeTa.
HcToyHukM cBerta.
[IpsimosuHErHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHBI.
Otpaxenue cBera. [lnockoe
3epKayo. 3aKOH OTPAKECHUS
CBETAa.

[Ipenomiienue cBera. 3aKOH
npenomMiieHus ceera. [lonnoe
BHYTpPEHHEE OTPAKEHUE
cBera. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaXXEHUS B ONTUYECKUX
CBETOBOJIaX

Habro/1eHre ornbITOB, AEMOHCTPUPYIOIINX
SIBJICHUC TIPSIMOJIMHEHHOTO
pacpoCTpaHEHUs CBETa

(BO3HHKHOBEHHE TCHU U MOJIYTCHH),

U WX HHTEPIPETAINS C UCTIOTH30BAHUEM
MIOHSATHS CBETOBOTO JIy4a.

OOBsICHEHHE U MOJICJIMPOBAHUE COTHEYHOTO
1 JTyHHOT'O 3aTMCHHUIA.

HccnenoBanue 3aBUCUMOCTH

yriia OTpaKeHHUsI CBETOBOIO Jiyda OT yTJia
MmajcHus.

N3ydeHue cBOMCTB N300paKe€HUs B MIIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OITBLITOB

10 TIOJIYYCHHUIO H300paKEHU B BOTHYTOM
1 BBIITYKJIOM 3€pKaJax.

HaGmronenue u 0oObsiCHEHHE ONBITOB

10 TIPEJIOMJICHUIO CBETA HA TPaHULIe
Pa3IMYHBIX CPEell, B TOM YHCJIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria

MMPCIOMIICHHUS OT yIjia HagCHus CBETOBOI'O JIyda

Ha IPAHULIE «BO3YX—CTEKIIOM.
PacniozHaBaHue sIBI€HUN OTPaKECHUS

Y MPEJIOMJICHUS CBETA B MOBCEHEBHOM
KHU3HU.
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AHanu3 u 00bSICHEHUE SBJICHHS] ONITUYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
OTpaXXEHUSI ¥ TIPEJIIOMIICHHUS CBETA

4.2 | JIuH3BI U ONTUYECKUE 6 Jlunza. Xon aydeii B iunH3e. | [lomydeHnne n3o0pakeHUi ¢ MOMOIIbIO
pUOOPHI OnTuyeckas cucrema COOMpAIOLIeH U paccenBarOIIEH JINH3.
doToannapara, Mukpockomna | OnpeneneHue POKYCHOTO pacCTOSIHUS
u teneckona. ['na3 kak Y ONTHYECKOW CUJIbI COOMparolen
ONTHYECKAsI CUCTEMA. JIUH3BI.
bimzopykocTthb AHanu3 ycTporcTBa U IPUHIMUIIA JEHCTBUS
U JalbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToanmapaTta, MUKPOCKOIIA, TEJIECKOMA.
N3ydyeHne moienu riia3a Kak ONTHYECKOU
CUCTEMBI.
AHanu3 sIBIICHUM OJIM30PYKOCTH
U JaJTbHO30PKOCTH, IPUHIIUTIA ICUCTBUS
OUYKOB
4.3 | Paznoxenue 6emoro 3 Pasznoxxenue 6emoro cBera HabGmronenne pa3noxenus 6eJ1oro ceera
CBETa B CIIEKTP B criekTp. OnbiTel HetoTOHA. | B CIEKT.
CroxeHue CreKTpaIbHbIX HaGmronenne u 0ObsICHEHUE OTBITOB
uBetoB. [ucnepcust cera 10 TIOJIY4eHUI0 O€JIOTO CBETa MPHU CIIOKEHUHN
CBETa Pa3HbIX I[BETOB.
[IpoBenenne u 0OBSICHEHHE OMBITOB
110 BOCIPUSTHUIO IIBETA MIPEAMETOB MPU UX
HaOJIOICHUH Yepe3 IBETOBBIC (PHIIBTPHI
(BETHBIE OYKH)
Hroro no pazneny 15
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KBanTOBBIE SIBJICHUS

5.1 | Ucniyckanue u OmnebiTel Pezepdopaa O6cyxnaenue 1enu onbiToB Pesepdopaa
MOTJIOIIEHUE CBETA U IJTaHETapHasi MOJENb 0 MCCIIEOBAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM atoMa. Moaeinps atoma bopa. | runote3 0 BO3MOXHBIX Pe3yJIbTaTax OIMbITOB

HcnyckaHue v NOrjaoueHUe | B 3aBUCHMOCTH OT MPEANOIaraéMoro CTpoCHHUs

cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POPMYIHPOBAHHE BHIBOJIOB

Jluneliuatbie CIEKTPhI 13 pe3yJIbTaTOB OIBITOB.
OOcyxaeHue NpOTUBOPEUNH TIIIaHETAPHOU
MOJIEIN aTOMa U OCHOBAHWU JJIsS TUIIOTE3bI
bopa o crarmonapHbeix opOUTax 3JIE€KTPOHOB.
HaGronenue CIuIomHbIX U TUHEHYATHIX
CHEKTPOB M3JIYYEHHUS PA3TUYHBIX BEIIECTB.
OObsicCHEHUE JIMHEWYATHIX CIIEKTPOB U3TYyYCHUS

5.2 | CtpoeHue aTOMHOT0 PannoaktuBHOCTE. Anbda-, | OOCyXI€HHE BO3MOKHBIX TUIIOTE3 O MOAEIISAX

aapa

0eTa- u TaMMa-U3ITy4eHUsl.
CrpoeHue aToMHOTO sA1pa.
Hyxnonnast Mmozienb
aToMHOTrO sigpa. M30Tomnsl.
PagnoaktuBHbBIE
npeBpatuenus. [lepuon
MoJypacnaga aTOMHBIX SIAEP

CTPOEHUS sApa.
Onpenenenue cocrasa saep Mo 3aJaHHBIM
MAaCCOBBIM U 3apsSA0BbIM YUCIIaM

Y T10 TIOJIOKEHUIO B IEPUOIUYECKON CUCTEME
DJIIEMEHTOB.

AHanm3 U3MEHEHUS COCTaBa sJIpa U €ro
ITOJIOKEHHUS B IEPUOJINYECKON CUCTEME

IIPU 0-PaJUOAKTUBHOCTH.

HccnenoBanre TPEKOB 0.-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OObHapyxeHHle U U3MEpeHHE PaiialliOHHOTO
(doHa ¢ MOMOIIIBIO JO3UMETPA, OLICHKA Er0
VHTEHCUBHOCTH.
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Ananun3 OUOJIOTHYECKUX U3MEHEHHIA,
TIPOUCXOJISIINX IO/ ICHCTBUEM
pPaINOaKTUBHBIX M3JTYUCHHH.
Hcronp3oBaHue paJHOaKTHBHBIX U3ITydeHUH
B MEIUIHE

5.3 | SnepHblie peakuuu 7 AnepHbie peakuyu. 3akoHbl | Penienue 3aaa4 ¢ MCMOJIb30BAHUEM 3aKOHOB
COXpaHEHHUs 3apsAT0BOTO COXPAHEHHSI MAaCCOBBIX U 3apsI0BBIX YHCEI
Y MAaCCOBOT'O YHCEIL. Ha OIpEJECNIEHNE PE3YIBTATOB SJIEPHBIX
OHeprus CBs3M aTOMHBIX peaxkuuii; aHaJu3 BO3MOKHOCTH
anep. CBA3b Maccel WJIM HEBO3MOKHOCTH SIAEPHOM PEAKIUU.
u sHepruu. Peakunu cuntesa | OueHka SHEPTUH CBSI3U SIEP C UCIIOIb30BaHUEM
U nenenus suep. crounuku | ¢popmysel DUHINTEHHA.
sHepruu ConHIA U 3BE3I. OOcyxaeHue NepcrneKTUB UCI0JIb30BaHUS
SnepHas sHepreTuka. YIIPABIIIEMOIO TEPMOSIAEPHOTO CUHTE3A.
JlelicTBUSI paiMOaKTUBHBIX OO6cyxaeHue NPEeUuMyIIeCTB U IKOJIOTUYECKUX
W3JIyYCHUHN HA )KUBBIC npo6JieM, CBSI3aHHBIX C AJ€PHON IHEPreTUKON
OpraHu3MBbl

Uroro no pazneny 17

IHoBTOpHTEIBLHO-00001IAKOIMIA MOAYIb

[ToBTOpEHUE 9 Cucremaruzanus BrinonHeHne yaeOHbIX 3a1aHUi, TPEOYIOINX

1 00001IeHNE
COJIepKaHus Kypca
busuku 3a /-9 Kiaccel

1 0000ITICHNE TTPEAMETHOTO
COJICP)KaHUS M OIIbITA
NEATEIILHOCTH,
IPUOOPETEHHOTO

Y U3Y4EHUHU BCETO Kypca
(bU3UKH OCHOBHOT'O OOIIETro
o0OpasoBaHwusI.

JEMOHCTpAIINA KOMITCTCHTHOCTEH,
XapaKTePU3YIOIINX €CTECTBEHHOHAYTH YO
I'PaMOTHOCTb:

— MPUMEHEHUS TTOJTyYE€HHBIX 3HAHUHN

TSI HAYYHOTO OO0BsICHEHUST (DU3UIECKUX
SBJICHUW B OKPYXKAIOILIEH IPUPOJE,

B IIOBCEIHEBHON KU3HU U BBHIIBICHUS
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[ToaroroBka kK OCHOBHOMY
rOCyIapCTBEHHOMY
AK3aMEHY 10 PU3UKE

TUTSE O0yJaroIXCs,
BBIOPABIIMX 3TOT y4EOHBIH
npeaMeT

(bu3NYECKUX OCHOB psiia COBPEMEHHBIX
TEXHOJIOTHM;

— MPUMEHEHUS OCBOECHHBIX
AKCIEPUMEHTAIBHBIX YMEHUI

JUTS UCCIEIOBaHMS (PU3NIECKUX SBICHHM,

B TOM YHCJIE JJIs POBEPKH TUIIOTE3

Y BBISIBJIICHHS] 3aKOHOMEPHOCTEM.

Pelienne pacueTHbIX 3a/1a4, B TOM YUCJIE
MPEATNOIaraluX UCIOIb30BaHNE (PU3NIECKUX
MOJIETIEN 1 OCHOBAHHBIX HA COAECPKAHUU
pa3IMYHbIX pa3/IeNoB Kypca (PU3UKH.
BrinonHeHue u 3anuTa rpynmnoBbIx

WJIU UHJIMBUAYaJIbHBIX MPOEKTOB, CBA3AHHBIX
C coJieprkaHueM Kypca Pu3NKu

Uroro no pazneny

OBILIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

102
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NEPEYEHbB (KOJU®UKATOP) PACIHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUN TPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS M DJJEMEHTOB COJEPKAHUS 1O ®PU3UKE

B ¢denepanbHBIX M pernoHANbHBIX MPOLEAypax OLEHKH KadecTBa 00pa3oBaHUS
UCIIONIB3YETCS MepeyYeHb (Koau(UKaTop) pachpeesIiCHHbIX MO KJIaccaM IMPOBEPSIEMbIX

TpeOOBaHUN K

pe3ysbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl

OCHOBHOTO 00111er0 00pa30BaHMs U 3JIEMEHTOB COACPKAHUS 110 (PUBHKE.

7 KJIIACC
IIpoBepsieMble NpeaMeTHbIE Pe3yJabTAaThl OCBOEHHSI OCHOBHOW 00pa3oBaTeJbHOM
NMporpamMMmblI
Kon [IpoBepsieMble TPeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOT0 |  00pa30BaTEIBHON MPOTPAMMBI OCHOBHOTO 00IIEro 00pa30BaHMSI
pe3yabTara
1.1 UCIIOJIb30BaTh U3YUCHHbBIC TTOHITHUS
1.2 pa3nu4aTh SBJICHHUS TIO OIHUCAHUIO WX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NIECKOE
SIBIICHUC
1.3 pacmo3HaBaTh TMPOSBICHUE W3YYEHHBIX (U3UYECKUX  SIBICHUMN
B OKPY)KAIOIIIEM MHpPE, B TOM YHCIIe PU3NISCKUE SBJICHHUS B TIPUPOJIE,
IIPU 3TOM TIEPEBOAUTH MPAKTUUCCKYIO 33/1a4y B YUCOHYIO, BBIJCIATH
CYIIIECTBEHHBIE CBOICTBA (MPU3HAKH) (DU3UICCKHX SBICHUHN
1.4 ONKCHIBaTh M3YUYCHHBIE CBOWCTBA Tel W (PU3NYECKHE SBICHUSA,
UCTIONIb3Ys (pU3MYecKue BEIUYMHBI, TPU OINKUCAHUU TPaBUIHHO
TPaKTOBaTh (PU3WYECKUHA CMBICT HUCIOIB3YyeMBIX BEIWYWH, UX
0003HAYEHUS U €IMHULIBI (PU3UUECKUX BEJIMYHH, HAXOAUTH (HOPMYJIbI,
CBS3BIBAIOIINME JAHHYIO (PU3WYECKYI0 BEIWYHUHY C JPYTUMH
BCJIMYMHAMH, CTPOUTh TrpaduKH  HW3YYCHHBIX  3aBHCHUMOCTEH
(U3UYCCKUX BEIMUHUH
1.5 XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SIBICHUSI U TPOIECCHI,
UCIIONIb3Ys W3YYCHHBIC 3aKOHBI, TPH OTOM JaBaTh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHAa MW 3alUChIBAaTh €r0  MaTeMaTHUYeCKOe
BBIpOKCHUE
1.6 OOBICHATh (DM3UUYECKHE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM
YuCl€ W B KOHTEKCTE CHUTYallUid MPAKTHKO-OPUEHTUPOBAHHOTO
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XapakTepa. BBIABIATh NPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOWTH
o0BbsICHEHHUE U3 1 — 2 JJOrHYecKuX MI1aroB ¢ onopoi Ha 1—2 W3y4eHHbIX
CBOMCTBa buzngecKux SIBIICHUH, buznIecKuX 3aKOHa
WM 3aKOHOMEPHOCTH

1.7

pemiaTh pacueTHble 3aaun B 1 — 2 nelicTBUSA, HCIONb3YysSd 3aKOHBI
U (opMyIbl, CBSI3bIBAIONINE (PU3NYECKUE BEIWYUHBL: HAa OCHOBE
aHaJlM3a YCIIOBUS 3aJa4d 3alMChIBATh KPATKOE YCIOBUE, ITOACTABIATh
bu3nyeckre BeTMYUHBI B (DOPMYIIbI U POBOJAUTH PACUETHI, HAXOUTh
CIPaBOYHBIE JJaHHbIE, HEOOXOAMMBIE ISl PEIICHUs 3a/a4, OIICHUBATh
PEATUCTUYHOCTH MOTYYEHHON (PU3UUECKON BETMYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh IMPU MOMOIIH
bu3MUeCKuX METO/IOB, B ONUCAHWUU MCCICOBAHUS  BBIICISATH
IIPOBEPSIEMOE IPEIIOIOKECHHE (rumoTtesy), pasnuyaTh
¥ HHTEPHPETUPOBATh MOJYUCHHBIA PE3yNbTAaT, HAXOAUTHh OUIUOKU
B XO/JI€ OIBITA, JIEJIaTh BBIBOJIBI IO €T0 PE3yJIbTaTaM

1.9

OPOBOAUTH  OMNBITHI IO HAOMIOACHUIO (PU3MYECKHX  SIBJICHHI
Wi  (U3MYECKUX CBOMCTB Tell: (OPMYJIMPOBATH IPOBEPSIEMBIE
NPEANoJIOKEHUs, CcoOupaTb YCTAHOBKY M3  MPEIJIOKEHHOIO
00OpyIOBaHMsl, 3aIIMCHIBATh XOJ OIbITa U (POPMYIHPOBATH BHIBO/IbI

1.10

BBITMIOJHATh TPSMBIE H3MEPEHHUS C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U U POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS TPUOOPOB C YyUETOM
3aJJaHHOM a0COMIOTHOM MOrPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTh  MCCJEAOBAaHWE  3aBUCUMOCTH  OJHOM  (DU3MUYECKOM
BEJIMYMHBI OT JPYrOM C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOrO HUCCIEIOBaHUS, COOMPATH
YCTAaHOBKY U BBITMIOJHATH U3MEPEHUS, CICAYS NPEII0KECHHOMY TUIAHY,
(buKCcUpOBaTh PeE3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (DUINUYECKUX
BEJIMYMH B BUJIC MPEIOKESHHBIX TAOIHI] U TPaUKOB, ACIaTh BHIBOIBI
10 PE3YIbTAaTaM UCCIICIOBAHUSA

1.12

MPOBOAUTH KOCBEHHBIE H3MEPEHUS (U3MUECKUX BEJIWYWH, CIEHys
MPEIJIOKEHHON WHCTPYKITMU: TIPU BHITIOJTHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIbHYK) YCTAHOBKY W BBIYMCIATH 3HAYEHUE HCKOMOWM
BEJIMYMHBI

1.13

coONrofaTh  MpaBWIa TEXHUKH  O€30MacCHOCTH Mmpu  padote
C JJabOpaTOPHBIM 000PYAOBAaHUEM

1.14

yKa3bIBaTh MPUHIUIBI AEHUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB,
XapaKkTepu30BaTh MNPUHIUIBL JACUCTBUS HW3Y4YEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IOMONIBIO MX OMMCAHUSA, UCHOJb3YS
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3HaHMSI O CBOWMCTBaX (DUBMYECKUX SBJICHHA © HEOOXOIMMBIC
bu3ngecKue 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTL TpUMEpbl (HaxoauTh HHGOPMAIMIO O MpUMEpax)
MIPAKTHYECKOTO MCTOIh30BaHMS GU3NUECKUX 3HAHUIA B TIOBCEAHEBHOMN
YKU3HU I 00ecrieueHus: 0€301acCHOCTH MPU 00paIlleHUH ¢ TprUOopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXPAaHCHUS  37IOPOBBSA
U COOJIIONIEHUSI HOPM JKOJIOTUYECKOTO TMOBEACHHS B OKpYXKaIOIIeH
cpene

1.16

OCYILECTBJIATh OTOOpP HMCTOYHMKOB HMH(popmammu B cetu HHTepHET
B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCSA 3HaHUM U IyTEM CPAaBHEHHUS Pa3IMYHbIX HMCTOYHUKOB
BBIICTATh MHGOpPMAILMIO, KOTOpas SBISETCS IPOTUBOPEUMBOU
WJIA MOXKET OBITh HEOCTOBEPHOM

1.17

UCIIOIb30BaTh TMPU  BBHIMIOJIHEHUU YYEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO colepKaHUs, CIpPaBOYHBIC
Marepuainbl, pecypchl cetu VHTepHeT, BlageTh IpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanusi MHGOPMAIIMU U3 OHOM
3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB MH(POpPMAITIH (PU3NUECKOTO COACPIKAHUS,
B TOM YHCJIE€ MYOJIMYHO JIeNIaTh KPaTKUe COOOILEHHUS O pe3ysbTaTax
NPOEKTOB WM Y4YEOHBIX HCCIEIOBaHWM, NpPHU ITOM TIPaMOTHO
UCIOJIb30BaTh M3YYECHHBIM TOHATUWHBINA amnmapar Kypca (U3UKH,
COIPOBOXIATh BBICTYILJICHUE IIPE3CHTALMEN

1.19

NPY BBIMOJHEHUN Y4€OHBIX MPOEKTOB M HCCIEIOBAHUN PACIPEICIISTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJa4aMu,
CJIEAUTH 34 BBINOJHEHUEM IUIaHA JEWCTBUM, aJeKBATHO OLICHMBATH
COOCTBEHHBI BKJIAJA B JCSATENBHOCTh TPYIMIbI, BBICTpAaUBaTh

KOMMYHUKAaTHUBHOC BSaHMOI[GfICTBHC, YUYUTBIBAA MHCHUC OKPYIKArOIINX

IIpoBepsieMmble 3JIEMEHTHI COAEPKAHMS

Kon Kon [IpoBepsieMble 3IEMEHTBI COIEPIKAHUS
paznena | 3JIeMEHTa
1 OU3UKA U EE POJIb B IIO3HAHNUUN OKPYXXAIOILIEI'O MUPA

1.1 ®usuka — Hayka O nOpupone. SBIEHHS DTPUPOJBL.
®usnueckre  SBICHUSA: MEXaHUYECKHE,  TEIJIOBbIE,
AJIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIEC, 3BYKOBBIC
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1.2 ®dusnveckue BenuuuHbl. V3mMepeHne Qpu3nuecKkux BEJWYHH.
Owuznueckue  npubopsl.  [lorpemHocTs  M3MEpEHHIA.
MexayHapoHas CucTeMa euHHIY

1.3 EcTecTBeHHO-HAy4YHBII METOJ TO3HAHUWS: HaOIOIeHNE,
MMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKEHNUE THIIOTES,
DKCIIEPUMEHT [0  TPOBEpPKE  THUMOTE3, OOBSICHEHUE
Ha0II0AaEMOT0 SIBICHUS

1.4 Onucanue GU3NIECKUX SABJICHHUM C TIOMOIIBIO MOJIEIICH

1.5 [IpakTrueckue pabOTHI:

N3mepenune pacCTOsTHUN.

N3mepenne o0beMa KUIKOCTH U TBEPIOTO Tea.
Onpenenenne pa3MepoB MAJIBIX TET.

WN3mepenue Ttemmeparypbl MpU THOMOILIM KUJIKOCTHOTO
TEPMOMETpA U 1aTYUKA TEMIIEPATypPhI

INEPBOHAYAIJIbHBIE CBEAEHWA O CTPOEHMU BEILIECTBA

2.1 CtpoeHue BeleCcTBAa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBHI.
OnbITHI, JOKA3bIBAIOLIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBrxenue uvactuil BeniecTBa. CBA3b CKOPOCTH JABUKEHUS
qacTull ¢ Temreparypoil. BpoyHoBckoe nBmxenue, muddysus

2.3 BzaumopelictBue ~ yacTul[  BeElIECTBa: MIPUTSKEHUE
U OTTAJIKUBAHHE

2.4 ArperatHple COCTOSIHUSI ~ BEIIECTBA. CTPOCHHE Ta30B,
KUAKOCTEH W TBepAbIX  (KPUCTAIUIMYECKHX)  Tell.
B3auMocCBsI3p  MEXKIy CBOMCTBAMH BEIIECTB B  Pa3HBIX
arperaTHpIX COCTOSHUSX W WX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHHI BOBI

2.6 [Ipaktruueckue padbOTHI:

Ouenka IraMeTpa aroma METOZOM psIoB
(c ucrionb3oBanureM otorpaduii).

OmnbITH IO HAOIFOIEHUIO TETIJIOBOT'O PACIIIMPEHHS T'a30B.
OnbIThl IO OOHAPYKCHUIO JCHCTBUS CHJI MOJICKYJIIPHOTO
PUTSHKEHUS

JIBIOKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

MexaHn4eckoe NBHXKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUYKECHUE
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3.2 Ckopoctb. CpenHssl CKOpPOCTb IpPH  HEPABHOMEPHOM
IBWKeHUU. PacdeT myTH U BpeMeHU JABMKEHUS

3.3 SIBneHne mHepuuu. 3aKOH MHepuuu. B3aumopneiicTBue Ten
KaK MpUYMHA U3MEHEHUs CKOpPOCTH JIBMKEHHs Teil. Macca
KaK Mepa MHEpTHOCTH TeJa

3.4 [InotHOCTE BemecTBa. CBsA3b IJIOTHOCTU C KOJIUYECTBOM
MOJIEKYJI B €JMHMIIE 00bEMa BEILIECTBA

3.5 Cuita KaKk XapakTepUCTHKa B3aUMOICUCTBHS TeEll

3.6 Cunma ympyrocth u 3akoH ['yka. W3mepenwme CHItbI
C IOMOUIBIO TUHAMOMETpA

3.7 SBnenune TArOTEHHMA MW cuia TsbkecTd. Cuia  TSDKECTH
Ha Apyrux mianerax. Bec tena. HeBecomocTh

3.8 Cuna Tpenus. TpeHue CKOJIbKEHUS U TPEHHUE MOoKos. TpeHue
B IIPUPOJIC U TEXHUKE

3.9 CnoxeHue Cuji, HaOpaBICHHBIX 1O OJHOW TMPSMOIA.
PaBHOnElCTBYIOMIAs CHIT

3.10 [IpakTuueckue paboOThI
OmnpeneneHue CKOPOCTH PaBHOMEPHOI'O JBUKEHHS (ILIApUKa
B JKUJKOCTH, MOJEIM 3JIEKTPUYECKOr0 aBTOMOOWJI M Tak
nanee).
OnpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHHUsS Opycka
WIN IapuKa M0 HaKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOrO TEJIA.
OnbITBl, AEMOHCTPUPYIOIME 3aBUCUMOCTh PaCTSKCHUS
(medopmarum) NpyKUHBI OT MPHIIOKEHHOM CHJIBI.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIBKEHHSI OT Beca TeJla U XapaKTepa COMPUKACAOIINXCS
MTOBEPXHOCTEMN

3.11 @u3nueckue SBJICHHUS B MPUPOJE. IPUMEPHl IBUKECHHS
C Pa3JIMYHBIMU CKOPOCTSMU B KMBOW U HEXKXUBOU IIPUPOJE,
NENCTBUE CUIIbI TPEHHUS B MPUPOJIE U TEXHUKE

3.12 TexHn4eckre ycTpoucTBa: TMHAMOMETP, MOAIUITHUKA

JABJIEHUE TBEPABIX TEJI, XKUJKOCTEU U T'A30B
4.1 HaBnenne TtBepmoro Tena. CrnocoObl  yMEHBIICHUS

" YBCIIMYCHUS JABJICHUSA
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4.2

JlaBnenne raza. 3aBUCHMOCTH JIaBJICHUS Ta3za OT 00beMma,
TEMIEPATYpPhI

4.3

Ilepenaua npaBineHWsT TBEPABIMU TEJIAMH, >KUIAKOCTIMU
u ra3zamu. 3akoH [lackang. [lTHeBMaTnueCKue MaIruHbI

4.4

3aBUCHUMOCTh  JIaBJICHHUSI  JKUAKOCTA  OT  TUIyOUHBI.
IM'mapocratnueckuit mapagokc. CooOIIalmmecs COCYIbI.
[M'uapaBnryeckre MeXaHU3Mbl

4.5

AtMocdepa 3emnn u atmocdepHoe aaBieHue. [lpuyunHbI
CYLIECTBOBAHUS BO3AYIIHOM 000m0uku 3emin. OnbiT
Toppuyennu. 3aBUCUMOCTH  aTMOC(EpHOTO  JABJICHUS
OT BBICOTHI HaJl YPOBHEM MOpS

4.6

N3mepenue aTMoc(epHoro JTaBJICHHUSI. [Tpubops
JUTSL U3MEPEHUST aTMOC(EPHOTO JaBICHUS

4.7

JleiicTBHE KHIIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEIIO.
BriTankuBaronias (apxumeoBa) cuiia. 3akoH Apxumea

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuueckue pabOTHI:

HccrenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 0oObeMa
MOTPY>KEHHOM B JKUAKOCTh YaCTH TEJIA.

OnpeneneHre  BBITAIKMBAIOIIEH  CWJIbI,  JEHUCTBYIONIECH
Ha TEJO, NOTPYKEHHOE B JKUJKOCTb.

[IpoBepka  HE3aBUCHMOCTH BBITAJIKUBAIONIEN CHUJIBI,
JIEVUCTBYIOIIECH HA TEJIO B )KUIKOCTH, OT MACCHI TENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH
CUJIbI, JCHCTBYIOLIEH Ha TENO B JXUAKOCTH, OT OO0BeMa
MOTPYKEHHOM B XKHUJKOCTh YacTH Te€la U OT IUIOTHOCTH
JKUJIKOCTH.

KoHnctpynpoBanue apeomerpa uiii KOHCTPYUPOBAHUE JIOJIKU
Y OIIPENICIIEHUE €€ TPY30NO0ABEMHOCTH

4.10

dusuueckue SIBICHUS B MPUPOJE. BIUSHUE aTMOC(HEPHOTO
JABJICHMSI Ha )KUBOW OpraHU3M, IJIaBaHUE PHIO

4.11

Texnuueckue  yCTPOMCTBA:  COOOMIAIONIUECS  COCYIBI,
YCTPOMCTBO  BOJOIPOBOJA,  TUJPABIMYECKUN  IIPECC,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPIIHEBONH HAacoc,
apeomeTp

PABOTA, MOIITHOCTD, OHEPI'IA

5.1

Mexanuueckas pabora
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5.2 Mexannyeckass MOIIIHOCTh

5.3 [TpocThie MEXaHU3MBI: phIuar, OJO0K, HAKIOHHAS TIOCKOCTb.
[IpaBuiio paBHOBECHS phluara

5.4 [IpumeneHne npaBuiia paBHOBECHS phluara K OJIOKy

5.5 «3omotoe mpaBuiio» MexaHuku. Kosdduument noneznoro
necTBus MexaHu3MoB. [IpocTele MeXaHuU3Mbl B OBITY
U TEXHUKE

5.6 [loTeHumanbHas SHEPruy Teja, MOAHITOro Hajl 3emilei

5.7 Kunernueckas sneprus

5.8 IlonHasg MexaHuYecKass DJHEPrus. 3aKOH H3MEHEHUs
Y COXPAHEHHUsI MEXaHUYECKOM SHEPIrUn

5.9 [IpakTrueckue pabOTHI:
Onpenenenue pabOTbHl CUJIBI TPEHUS IPU PABHOMEPHOM
JBKEHUU TeJa 110 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanne yclIoBHNM paBHOBECUS pblyara.
N3mepenune K1/l HakKJIOHHON NIJIOCKOCTH.
N3ydeHue 3akoHa COXpaHEHUsI MEXaHUYECKOM YHEPrun

5.10 @u3NYECKHE SIBJICHUS B IPUPOJIE. PbIYaru B TEJE YEJIOBEKA

5.11 TexHuueckue YCTPOWCTBA! phIyar, ITOJBUKHBIN

U HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY

70



OdenepanibHas padbouas nporpamma | dusuka. 7—9 kiraccel (0a30BbIi YPOBEHB)

8 KUIACC
IIpoBepsieMble npeaMeTHbIE pPe3yJbTAaTbl OCBOCHHS OCHOBHOW 00pa3oBaTe/bHOM
NPOrpamMMmblI
Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO |  00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yJibrara
1.1 UCIIOJIb30BaTh MMOHATHUS
1.2 pa3nuyarh SBJIECHUS MO OINUCAaHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE (QHU3NIECcKOoe
SBJICHUE
1.3 pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3UYECKUX  SBJICHUH
B OKPYXAaIOILIEM MHUpE, B TOM 4Hciie (PU3NYECKUE SABJICHUS B PUPO/IE,
IpU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B y4EOHYIO, BBIIEISThH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3NICCKUX SIBIICHUH
1.4 ONHCHIBATh M3YYEHHBIE CBOWCTBA TeJl U (PUBMYECKHE SBIICHUA,
UCTOJNb3yd (PU3MUECKHE BEJIMYMHBI, NPU ONHCAHUU IPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIHOJIb3YEMBIX  BEJIMYUH,
0003HAaYEHUS U €IMHULIBI (DU3UYECKUX BEJTUUYUH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOLINE JIaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYyTUMHU
BEJIMYMHAMH, CTPOUTHh TpadUKU  H3YyYEHHBIX  3aBHCHUMOCTEU
(U3UYIECKUX BEIIMUHH
1.5 XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUSI M MPOLECCHI,
UCIIOJIb3ysS HW3YYEHHBbIE 3aKOHbI, NpPH OSTOM JaBaTb CIIOBECHYIO
GopMyNIMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTH4eCKOoe
BBIPAYKEHUE
1.6 OOBSCHATH (DPU3MYECKUE TPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyalluid NPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh [IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
u3 1-2 jormueckux mIaroB ¢ MOMOIIbIO 1—2 M3ydeHHBIX CBOWCTBA
bu3HYeCcKUX SBICHUN, (GPU3UIECKUX 3aKOHA WJIA 3aKOHOMEPHOCTH
1.7 pemiatb pacyeTHble 3a7ayud B 2 — 3 JCHCTBUS, MCIOJB3YS 3aKOHBI

u  GopMysbl, CBA3BIBAIONIME (PU3NUECKUE BEJIMYMUHBI: HAa OCHOBE
aHaliM3a yCJIOBUA 33Ja4d 3allUChIBATh KPATKOE YCIIOBUE, BBIABIATH
HEJOCTAaTOK JAaHHBIX IS peUIeHUs 3aJadd, BBIOUpATh 3aKOHBI
u (dopmyibl, HEOOXOAUMBIC ISl €€ pelIeHUs, MPOBOAUTH PACUYETHI
U CpaBHUBATh TIOJYyYEHHOE 3HaueHWE (PU3NYECKON BETUUUHBI
C U3BECTHBIMHU JJAHHBIMU
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1.8

pacrio3HaBaTh MPOOJEMBbI, KOTOPblE MOXXHO PEIIUTh MpPU TMOMOIIU
(U3NYECKUX METOJI0B, UCIIOJIb3YS OIMCAHUE UCCIIEIOBaHMS, BBIIACIATh
IIPOBEPSIEMOE MPEIIIONIOKEHUE, OLEHUBATh IIPABUIBLHOCTL IIOPAKA
IIPOBENCHUS UCCIIEIOBAHNS, 1€JIaTh BBIBObI

1.9

OPOBOAUTH  OMNBITHI IO HAOMIOACHUIO  (PU3NYECKHX  SIBJICHHM
win  (U3MYECKUX CBOMCTB Tel. (OPMYIUpOBaTh IPOBEPSEMbIC
NPEANnoiIokKEeHUss, coOuparb YCTAHOBKY M3  MPEIJIOKEHHOIO
000py10BaHMsI, ONMCHIBATH XOJ OMbITa U (OPMYTUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TIPSMbIE HM3MEPEHHUS C HCIIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3UUECKUX BETMYMH, CPABHUBATH PE3YJIbTaThI
U3MEPEHUN C y4EeTOM 3aJJaHHOW a0COIIOTHON MOrPEUTHOCTH

1.11

MPOBOJIUTh  UCCJIEAOBAaHUE 3aBUCUMOCTH  OJHOM  (pu3MuecKoit
BEJIMYMHBI OT JPYrOM C WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHUI:
IJJAHUPOBATh MCCJIEIOBAHUE, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, Cleayd MNpPEIJIOKEHHOMY  IIaHy, (DUKCHpPOBATh
pe3yabTaThl MOJYYCHHOM 3aBUCMMOCTH B BHJE TaOJHI] U rpadHKOB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM MUCCIIECIOBAHUSA

1.12

IPOBOAUTh  KOCBEHHBIE  M3MEPEHHsS]  (PU3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ClIeNysl TPEMJIOKEHHOM WHCTPYKIMM, M BBIYHCIAATH 3HAYCHHE
BEJINYMHBI

1.13

coOnofaTh  MOpaBWiIa TEXHUKH  O€30MaCHOCTH Mmpu  pabote
C JJaOOpaTOPHBIM 000PYAOBAaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI  JCUCTBUS W3YYEHHBIX MNPUOOPOB
M TEXHHUYECKUX YCTPOMCTB C OMOPOW HA MX OIMCAHUS, UCIOJb3Ys
3HaHUS O CBOMCTBaX (PUBMYECKUX SIBJICHUH U HEOOXOJUMBIC
bu3nUecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOfICTBa N U3MCPUTCIILHBIC
HpI/I60pI>I II0 CXCMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJITH CXCMbI
QJICKTPUICCKHUX nenem ¢ MMOCJIICAOBATCIIbHBIM MW IIapaJUICIIbHBIM
COCANHCHHUECM  JOJICMCHTOB, pasimdada  yCJIOBHBIC 0003HaYEHUS
QJICMCHTOB 3JICKTPHUUICCKHUX ueneﬁ

1.16

NPUBOAUTL TpUMEpbl  (HaxoauTh HHGOPMAIMIO O MpHUMEpax)
MPAKTUIECKOTO MCIOJIL30BaHMS (DU3MUYECKUX 3HAHUN B TIOBCETHEBHOMN
YKU3HU )1 00ecTieueHus: 0€30MacHOCTH MPU 00paIlleHUH ¢ TprudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAaHECHUS  37I0OPOBBSA
U COOJIIOJIEHUSI HOPM JKOJIOTUYECKOTO TOBEACHHS B OKpY)KaOIIEH

cpene
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1.17

OCYIIECTBIIATh TOMCK HH(pOpMAUU GU3HMIECKOTO COACPIKAHUS B CETH
WHTEepHET, HAa OCHOBE HWMEIONIMXCA 3HAHWK W IyTeM CpaBHEHUS
JIOTIOJTHUTENIBHBIX HMCTOYHHKOB BBIICTATh HH(OpMAINNIO, KOTOpas
SIBIIICTCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOU

1.18

UCIIOJIb30BaTh MPU  BBINIOJHEHWH YYE€OHBIX 3aJaHU HAy4HO-
HOMYJISIPHYIO JUTEpaTypy (PU3HUECKOrO COACP>KaHUs, CIPaBOUYHBIC
Marepuainbl, pecypcsl ceth HMHTepHeT; BIageTh IpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusi MHGOPMAIIMU U3 OJHOM
3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHNUS,
00006mas uHGOPMAIUMI0 W3 HECKOJIBKMX HCTOYHHKOB (HU3UYECKOTO
CoJiepKaHWs, B TOM 4YHCJIEC IYOJMYHO TPEACTABIATH PE3YJIbTAThI
MPOCKTHON WJIM HCCIICIOBATEIILCKON JIEATEIbHOCTH, IIPH  3TOM
IPaMOTHO HCIIOJB30BaTh H3YYCHHBIM MOHATHUHHBINA armapar Kypca
(bU3UKH, CONTPOBOXKAATh BRICTYIUICHUE TIPE3CHTAIEH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3HMUECKUX
IPOLIECCOB pacipeaesaTh 00A3aHHOCTH B TPYIINE B COOTBETCTBHH
C TIOCTaBJICHHBIMM 3aJadyaMH, CJICAUTHh 3a BBINOJHCHUEM ILIAHA
JEeUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN
BKJAJ B JICSITEIbHOCTh TPYMIIbI, BBICTPAUBATH KOMMYHUKATHBHOE
B3aMMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTDH pa3peniaTh KOH(MIUKTHI

IIpoBepsieMmble 3JIeMEHTbI COAEPKAHUS

Kon Kon [IpoBepsieMble 37IEMEHTBI COEPKAHUS
paszena | dJIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHbBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUHU

CTpOEHHUsI BemecTBa. Macca n pasmepsl MOJIEKYI. OIBITHI,
IIOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUHU

6.2 Mopenu TBEpAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM
BemiecTBa. Kpucrammueckue u amopQHbie Tena

6.3 OOBsICHEHHE CBOWCTB Ta30B, YXHUIKOCTEH WM TBEPABIX TeEI
Ha OCHOBE IMOJIOKEHUH MOJICKYJISIPHO-KUHETHUECKON TeOpHU

6.4 CmaumnBaHNe U KaWJUISIPHBIE SIBJICHUS

6.5 TemnoBoe pacumpeHue u cxxatue
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6.6 Temneparypa. CBsA3b  TeMIEpaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JBMKEHUS YACTHUI]

6.7 Buyrpennsst sHeprusa. CrnocoObl M3MEHEHUS BHYTPEHHEU
SHEPTHUH: TEIJIONEepeauya U COBEPIICHNE PabOThHI

6.8 Buael Temnonepenauu: TEMIONPOBOIHOCTh, KOHBEKIIHUA,
M3ITy4YCHHE

6.9 KonudecTBo TensioTel. Y nenpHas TEMI0EMKOCTh BEIlleCTBa

6.10 TemiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHUE

TEIJIOBOrO Oajlanca

6.11 [InaBneHue W OTBEpACBAHME KPUCTALNIMUECKHUX BEIICCTB.
VY nenvHasg TEMIIOTA IUIABJICHUS

6.12 [TapooOpaszoBanue u koHaeHncauus. HMcnapenuwe. Kunenue.
VYnenwHast  TemioTa  mapooOpa3oBaHUS.  3aBUCUMOCTh
TEMITepaTyphl KUTICHUS OT aTMOC(EpHOTO TaBICHUS

6.13 BrnaxunocTts Bo31yxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAS TETUIOTa CrOPaHUs

6.15 [TpuHumIBEl paboThl TeroBbIX apuratenei KIIJ TermoBoro
aBuTaTeNsd. TerioBble ABUTATENIM M 3allldTa OKpPY)KaIoMIei
CpeIbI

6.16 3aKOH COXpaHEHHUsI U MPEBPALIECHUS SHEPIMU B TEIJIOBBIX
npolieccax

6.17 [IpakTrueckue pabOTHI:
OnpITel 10 OOHAPY)KCHHIO JICUCTBUS CHJI MOJIEKYJISIPHOTO
PUTSKEHUS.
OnBITEl IO BBIPANTMBAHUIO KPUCTAUIOB TIOBAPEHHON COJH
WM caxapa.

OnpITel MO HAOIIOJICHUIO TEIMJIOBOIO PACHIMPEHUs Ta30B,
KUJIKOCTEH U TBEPBIX TEII.

OmnpeneneHue AaBICHUS BO3AyXa B OAJJIOHE MITIPUIIA.
OnbIThl, JAEMOHCTPUPYIOLIME  3aBUCHUMOCTh  JAaBJICHUS
BO3/yXa OT €ro 00beMa 1 HarpeBaHus WM OXJIAXKICHUSI.
[IpoBepka rUNOTE3bl JIMHEWHOM 3aBUCUMOCTH  JUJIMHBI
CTONOMKA JKUJIKOCTU B  TEPMOMETPUYECKOH  TpyOKe
OT TeMIepaTyphl.

HaGnronenne w3MeHeHHMs] BHYTPEHHEH OSHEpPruu Tena
B pe3ysbTaTe TEIIONEepeaauu U pabOThl BHEIITHUX CHIL.
HccnenoBanue sBIEHUS TEIIOOOMEHA TPU CMEINIMBAaHUHU
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XOJIOAHOM U TOPSTYEN BOIBI.

OnpeneneHne KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOU
IIPH TEIJIOOOMEHE C HArpeThIM METAIUIMUYECKUM ITUIMHIPOM.
Onpenenenue  yAeJIbHOM  TEMJIOEMKOCTH  BELIECTBA.
HccnenoBanue npouecca ncnapeHus.

OnpeneneHre OTHOCUTEIbHOM BIAXXHOCTH BO3/1yXa.
Onpenenenne yaeabHON TeUIOTHI TIIaBJICHUS JIbAa

6.18 ®dusnyeckre SBICHUA B  IPUPOJIC:  MOBEPXHOCTHOE
HaTsDKEHUE W KaWUISIPHBIC SBICHUS B IPUPOJIE, KPUCTAILTBI
B mnpupoze, uznydenue CojHIA, 3amep3aHHe BOJOEMOB,
MOpCKHe Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsI, CHera

6.19 Texuuueckue  yCTpOMCTBA:  KamWUISIPhl,  MPUMEPHI

VCIIOJIb30BAHUS  KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JNATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPHI, TCUXPOMETP, TNapoBass TypOWHA, ABUTATEIb
BHYTPEHHETO CTOpPaHUs

OJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3anys Tell. J[Ba pona dJIEKTPUIECKUX 3apsAI0B

7.2 B3anmonerictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
(3aBUCHMOCTh CHJIBI B3aUMOJCUCTBUSL 3apSDHKCHHBIX —TeJl
OT BEJIMYUHBI 3aPSJIOB U PACCTOSIHUS MEXK]Ty TSJIAMH)

7.3 DnekTpuueckoe TmoJie. HampsKeHHOCTh 3JIEKTPUYECKOrO
nons. IlpuHOMn Cynepno3unuu  3JIEKTPUYECKUX — MOJIEN
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenmn  snekTpuyeckux — 3apsAaoB.  DJIEMEHTapHBIN
anektpuueckuil 3apsa. Crpoenue artoma. IIpoBoaHUKH
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS JICKTPUUECKOTO 3apsiia

7.6 DNeKTpU4eCcKui TOK. VYcnoBus CYIIECTBOBaHUS
ANEKTPUUECKOro TOKA. ICTOUHMKHN MOCTOSIHHOTO TOKa

1.7 JIeHCcTBHUSL SJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUUYECKOE,
MarHUTHOE). DJICKTPUUYCCKUN TOK B KUIKOCTSX U Ta3ax

7.8 Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUUECKOE
HaIpsHKeHHe

7.9 ConpoTuBiIeHHE NTPOBOAHUKA. Y IEIBHOE COMPOTUBICHUE

BEIIECTBA
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7.10 3akon Oma /I ydacTKa 1enu

7.11 [TocnenoBarenbHOE u napajuieIbHOe COCJIMHCHUE
IPOBOJHUKOB

7.12 Pabota 1 MOIIIHOCTh JIEKTPUUYECKOTO TOKA. 3aKOH J[>KOyIisi -
Jlenma

7.13 DONeKTpUYecKue Ienu ¢ MOTPEOUTENH DIECKTPUUYECKOU
sHepruu B ObITY. KopoTkoe 3aMbikaHue

7.14 [TocTossHHbIe MarHuThl. B3auMopaeicTBHE MOCTOSHHBIX
MarHuTOB

7.15 MaruutHoe nosne. MarautHoe noJsie 3eMJId U €r0 3HaYCHUE
IUIS KM3HU Ha 3eMIIe

7.16 OnbiT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOIO TOKA.
[IpumeHeHue PIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBUE MAarHUTHOTO TIOJII HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSHHOTO TOKa. Mcmosib3oBaHue
ANEKTPOABUTATENE B TEXHUYECKUMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 Omnbitel @apajes. SIBneHUE 3IEKTPOMArHUTHONM WHAYKITUU.
[IpaBuiio Jlenna

7.19 OnektporeHeparop. CrocoObl MOMYYEHUST DIEKTPUUYECKOM
SHEPruu. IJIEKTPOCTAHIIMN HAa BOZOOHOBISIEMBIX HCTOYHUKAX
SHEPIruun

7.20 [IpakTrueckue pabOTHI:

OnbITel 10 HAOMIONEHUIO DJIEKTPU3AIMHU TEN WHAYKIIHEH
Y TIPU COTPUKOCHOBEHHH.

HUccnenosanue JIEUCTBUS AIEKTPUYECKOT O MOJIA
Ha TIPOBOJIHHUKHU U JUDJICKTPHKH.

CbOopka u mpoBepka pabOTHI DIEKTPUUECKOW IIEMHU
MIOCTOSTHHOTO TOKa.

N3mepeHue u peryinnpoBaHue CUJIbI TOKA.

N3mepeHne u perynupoBaHre HANIPSHKCHHS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYHIETO 4Yepes
pE3UCTOpP, OT CONMPOTHUBJICHHS PE3UCTOpPA M HAIMPSIKCHUS
Ha PEe3UCTOpE.

OnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTD AJIEKTPHUECKOTO
CONPOTHUBJICHUS] TIPOBOJHUKA OT €ro JUIMHBI, TIJIOMIAIH
MOTIEPEYHOT0 CEUEHUS U MaTepHaa.
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[TpoBepka npaBuia CJIOKEHUS HATPSDKCHUM
IIPU MOCJEI0BATEILHOM COSIUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJig CWIbI TOKA MNpU MapajuIeIbHOM
COCIMHEHUH PE3UCTOPOB.

Ornpenenenue pabOThI AIIEKTPUUYECKOTO TOKA, UAYIIET0 Yepes
pe3ucTop.

Onpenenenue MOIIHOCTH AIEKTPUIECKOTO TOKa,
BBIJICIIIEMOU Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepes
JaMIIOUKY, OT HalpsHKEHUS Ha HEl.

Onpenenenne KIIJ[ narpesarens.

HccnenoBanue MarHUTHOTO B3aWMOJICHCTBUSL MOCTOSTHHBIX
MarHuTOB.

N3ydeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB MPU UX
00BEIMHEHUH U pa3/ICICHUN.

HUccnenoBanue JICUCTBUA AIEKTPUUYECKOTO TOKa
Ha MAarHUTHYIO CTPEJIKY.
OIIBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUJIBI

B3aMMO/JICVCTBHS KaTYIIKHA C TOKOM U MarHuTa OT CUJIbI TOKa
Y HAIIPaBJICHUs TOKA B KATYIIKE.

N3yuenne nAEUCTBUS MAarHUTHOTO MOJISI HAa IIPOBOJHHUK
C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl dJIEKTPOABUTATETIS.
Nsmepenne KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

OnbITel 1O MCCJEIOBAHUIO SIBJIICHUSI 3JEKTPOMArHUTHOM
WHIYKIUU: UCCIICIOBAHUE W3MEHEHUI 3HAYECHHUS
Y HAPaBJICHUS] MHIYKIIMOHHOT'O TOKa

7.21 @u3NYECKHE SIBICHUS B MPUPOAE: AIEKTPUUECKUE SIBIICHUS
B arMocdepe, DIEKTPUYECTBO KUBBIX  OPraHHU3MOB,
MarHuTHOE moJjie 3emiid, ipeid MmoiarcoB, pojib MArHUTHOTO
NOJIS JUIsl )KU3HU Ha 3eMiie, MOJISIPHOE CUSTHUE

7.22 TexHudeckne  yCTpPOWCTBA:  3BJIEKTPOCKOI,  aMIIEPMET,

BOJIBTMCTpP, PE€OCTAT, CUCTUHUK BHCKTPHHCCKOﬁ OHCPIruu,

AJIEKTPOOCBETUTEIIbHBIE npuoopHI, HarpeBaTebHbIE
ANEKTPONPUOOPHI (mpumepsi), AIEKTPUYECKUE
NpEeIOXPAaHUTEIN,  DJEKTPOMArHuT,  3JEKTPOJBUTrATENb

IMOCTOAHHOI'O TOKA, I'CHCPATOP IIOCTOAHHOI'O TOKA
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9 KUIACC
IIpoBepsieMble mpeAMeTHbIE Pe3y/bTAThl OCBOEHUSI OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpamMMmblI
Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO |  00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yJibrara
1.1 UCIOJIb30BaTh U3yYCHHBIC IOHATHUS
1.2 pa3nuyaTh SBICHHUS TIO ONHCAHMIO WX XapakTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (QHU3NUIEeCcKoe
SIBIICHUE
1.3 pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3UYECKUX  SBJICHUH
B OKPYXAaIOILIEM MUpE, B TOM 4ucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM TIEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIISATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3NICCKUX SIBIICHUH
1.4 ONHCHIBATh M3YYEHHBIE CBOWCTBA Te€l W (PU3HYECKHUE SBICHUA,
UCTOJNb3yd (PU3MUECKHE BEJIMYMHBI, NPU ONHCAHUU IPABUIBHO
TpakTOBaTh  (U3WYECKUHA  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HAaYEHUS U €IMHULIBI (DU3UYECKUX BEJTUUYUH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOLINE JIaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYyTUMHU
BEIMYMHAMH, CTPOUTh TpapuKd  W3YYCHHBIX  3aBUCHMOCTEU
(U3UYIECKUX BEIIMUHH
1.5 XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUSI M MPOLECCHI,
UCTIONB3yS HW3YYCHHBIE 3aKOHBI, MPH OSTOM JaBaTh CJIOBECHYIO
GopMyNIMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTH4eCKOoe
BBIPAKCHHE
1.6 OOBACHATh (HPU3WYECKHE TPOIECChl U CBOMCTBA TEJI, B TOM YHCIIEC
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE
u3 2—-3 JOTMYECKHUX IIaroB C TMOMOIIbIO 2—3 M3YYEHHBIX CBOWMCTBA
bu3HYecKuX SBICHUN, (PU3UIECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 peliath pacyeTHbie 3amayd  (OmUparomMecss Ha cucteMy u3 2-3

yYpaBHEHMI1), HCIONb3yd 3aKOHbl W (OPMYIbI, CBSI3bIBAIOIINE
(u3nyecKkue BEIMYMHBI: HA OCHOBE aHaIW3a YCJIOBUS 3aJa4d
3allUChIBaTh ~ KPAaTKOE  YCJIOBHE,  BBIABISATH  HEJOCTAIOLIUE
Wi W30BITOYHBIE [JlaHHbIE, BBIOMPATh 3aKOHBI U  (OPMYJIHI,
HEOOXOAMMBIEC JJIi pEIIeHUs, IMPOBOAMTH pacueTbhl M OLIEHUBATh
PEATMCTUYHOCTD MOJIy4€HHOTO 3HaU€HUs (PU3HUECKON BEINYUHBI
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1.8

pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIH
(u3NYECKUX METOI0B, UCIIOJIb3YS ONMCAHUE UCCIIEI0BAHUS, BbIICIATD
IIPOBEPSIEMOE IMPEIAIOIOKEHUE, OLICHUBATh IIPABUIIBHOCTH IOPsAIKA
IIPOBECHUS MCCIENOBAHUA, JEJaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yapTaThl HAOJIIOICHUI U OIBITOB

1.9

MPOBOAUTH  OMBITHI 10 HAOMIOACHUIO  (PU3HYECKHX  SIBJICHHM
UM (PUBHYECKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMPATH YCTAHOBKY
13 U30BITOYHOr0 HAOOpa 000PYOBaHMUSI, OMUCKIBATH X0 ONbITa U €T0
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIbI

1.10

MPOBOAUTh TIPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX HW3MEPEHHUH,
OIpeneNsisi CpelHee 3HAueHUEe H3MepseMOoN BeauuuHbl ((HoKycHOe
paccTosiHie coOuparoliel JHMH3bI), 00OCHOBBIBATH BBHIOOP crocoOa
u3MepeHus (M3MEPUTEIBHOTO Mpubopa)

1.11

MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH (DU3NUYECKUX BEIUYUH
C MCIOJb30BAaHUEM MPSIMBIX U3MEPEHUM: TIJIAHUPOBATh UCCIICIOBAHME,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTaThI
MOJTYYEHHON 3aBHCHUMOCTH (PU3MYECKHUX BEIMYMH B BHJC TaOJHII
1 rpaduKOB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOJIUTh ~ KOCBEHHBICE  M3MEpEHUs  (PU3MYECKUX  BEJIMYMH:
IJIAHUPOBATh M3MEPEHHUsI, COOUPATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY
M BBINIOJHATh WM3MEPECHUA, CIEAYys TMPEIJIOKEHHON WHCTPYKIUH,
BBIUHCIISITh 3HAYEHHE BEIWYMHBI W AHAJIM3UPOBATH IOJTYYECHHBIC
pE3yIbTAThI C YYETOM 33IaHHOW MOTPENTHOCTH U3MEPECHUH

1.13

coOnofaTh  MOpaBWiIa TEXHUKH  O€30MaCHOCTH mpu  pabote
C JJabOpaTOPHBIM 000PYAOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM HM3YYEHHBIX (PU3NYECKUX MOJEICH:
MaTepuaibHas TO4Ka, a0COJIFOTHO TBEPJOE TEI0, TOUCUHbIH HCTOYHUK
CBETa, JIyd4, TOHKAs JINH34, IUIAHETapHasi MOJEIb aTOMAa, HYKJIOHHAas
MOJEJIb ATOMHOTO sipa

1.15

XapaKkTepu30BaTh MNPUHIUIBL JCUCTBUS W3Y4YEHHBIX NPUOOPOB
U TEXHUYECKMX YCTPOWCTB C OIIOPOM HA MX ONMCAHUs, HUCIOJIb3Ys
3HaHMSI O CBOMCTBaX (PU3WYECKUX SBJIEHUH U HEOOXOIHMbIE
duznyecKkue 3aKOHOMEPHOCTH

1.16

UCTIOJIb30BaTh CXEMbl W CXEMAaTW4YHbIC PUCYHKH W3YYCHHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPHUTEIBHBIX npruOOpoB
U TEXHOJIOTHYECKUX IMPOIIECCOB MPH PEIICHUN YIeOHO-TTPAKTHICCKUX
3aJ1a4, ONTHYECKUE CXCMBI I IOCTPOCHUS H300paKECHUH B IIJIOCKOM
3epKajie ¥ COOMparome JTNH3e
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1.17

NPUBOJANTh TpHUMEpPhl (HAXOMUTh WHOOPMAIMIO O MpHUMEpax)
MIPAKTHYECKOTO UCTIONb30BaHMS (PU3NICCKUX 3HAHUN B TIOBCEAHEBHOMN
YKU3HU I 00ecTieueHus: 0€30IacHOCTH TP 0OpaIlleHUH ¢ TPUOOpaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAHCHUS  37IOPOBBSA
U COOJIFOJICHUST HOPM JKOJIOTMYECKOTO TOBEACHHSI B OKpY)KaOIIeH

cpene

1.18

OCYIIECTBIIATh MTOUCK MH(pOpMauu GU3MIECKOTO COJIEPIKAHUS B CETH
HNuTeprer, camocTosATeTbHO (GOpMyIUpysl TIOMCKOBBIA — 3ampoc,
HaxXOIWThb NyTH  ONPENENICHHUS  JOCTOBEPHOCTH  IOJYYECHHOMU
uH(popMaIM Ha OCHOBE HUMEIOIIUXCS 3HAHUU M JOMOJHUTEIHHBIX
HMCTOYHUKOB

1.19

UCIOJb30BaTh IPHU  BBIIOJHEHUM Y4E€OHBIX 33JaHUA HAy4dHO-
HOIYJISPHYIO JIUTEPATypy (PU3HMUECKOrO COAECp)KaHUs, CIIPaBOUYHBIC
Marepuaibl, pecypcsl cetu MHTepHeT; BlageTh IpUeMaMu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHus UH(OPMALUU U3 OJTHOMN
3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHbBIE IHMCBMEHHBIE U YCTHBIE COOOILEHUs
Ha OCHOBE WH(OpPMAIMU W3 HECKOJIbKUX HCTOYHHKOB (DHU3HUECKOTO
CoAepXaHusl, MYyOJMYHO TPEACTABIATH PE3YAbTaThl MPOEKTHON
WIM UCCIEIOBATENbCKON JEATENbHOCTH, MPU 3TOM TI'PAMOTHO
WCTIOJIb30BATh U3YUYCHHBIN MOHSITUWHBIN aniapar U3y4acMoro pasaena
GU3MKK U CONPOBOXAATh BBICTYIUIEHHE MpPE3EHTALME C y4eToM
O0COOCHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBIMOJHEHUHM YYEOHBIX MPOCKTOB U MCCIEAOBAHUN (DU3NUECKUX
MPOIIECCOB paCHpeieNisiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU
C TIOCTaBJICHHBIMH 33Ja4yaMH, CJIEAUTh 34 BBIIIOJHECHUEM ILJIaHA
NEeUCTBUI 1 KOPPEKTUPOBATH €70, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJAaJ B JEATEIBHOCTb TPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE

B3aMMO/JICHCTBUE, TPOSABIISSI TOTOBHOCTh pa3pemiaTh KOH(QIUKTHI

IIpoBepsieMmble 3JIEMEHTHI COAEPKAHMS

Kon Kon [IpoBepsieMble 3IEMEHTBI COIEPIKAHUS
pazzaena DJIEMEHTA
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cucrema
oTcyera

80



denepanbHas padodas nporpamma | Gusnka. 7-9 knaccel (0a30BbId YPOBEHB)

8.2 OTHOCHUTENEHOCTh MEXAHUYECKOT'O JIBHIKEHHUSI

8.3 PaBHOMEpHOE MPSMOIMHEINHOE JBUKEHUE

8.4 HepaBHomepHoe mipsmonuHeliHoe JBmkeHue. CpenHss
U MIHOBEHHas CKOpPOCTh Tella MpU HEPaBHOMEPHOM
TIBUKEHUU

8.5 Yckopenne. PaBHOYCKOpEHHOE ITPSAMOJIMHENHOE JBUKEHHE

8.6 CBob6oanoe naaenue. OnbITel ["anumes

8.7 PaBHOMepHOE nBMMX)EHUE TI0 OKpYx)HOCTH. [lepron u yacrota
oOpalleHus. JInneiinas U yraoBas CKOPOCTH.
LenTpocTpeMuTEIbHOE YCKOPEHHE

8.8 [lepBriit 3akoH HeroToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akon HeroToHa

8.11 [TpuHLIMT CyIIeprO3ULINU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUSI TOKOS,
JPYTHUE BUIBI TPEHHUS

8.14 Cuna TSKeCTU U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHUE
cBOOOIHOIO IaIEHUS

8.15 JBrxenue miuaner Bokpyr Cosnua. IlepBas kocMuueckas
cKopocThb. HeBecOMOCTh 1 meperpys3ku

8.16 PaBHoBecue MarepuanbHOM TOYKU. AOCONIOTHO TBEPAOE
TEN0

8.17 PaBHOoBecne TBepmoro Tema € 3aKpEIUIEHHOM  OCBIO
BpaiieHusi. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nmnynee Tena. U3menenne nmnynsca. IMnyibe cuibl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE IBUXKEHUE

8.21 Mexanundeckasi paboTa ¥ MOITHOCTh

8.22 Pabota cun tspkectd, ynpyroctd, TpeHusi. CBsi3b dHEpruu
U pabOTHI

8.23 [loTteHmanbHas SHEprus Teja, MOAHATOrO HaJl TOBEPXHOCTHIO

3eMiu
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8.24 [ToTeHunanbHass SHEPTUsl CHKATOU MPYKUHBI

8.25 Kunetnueckas sneprusi. Teopema 0 KHHETHYECKOW SHEPTUH

8.26 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUn

8.27 [IpaxkTrueckue pabOTHI:
Onpenenenne cpeaHed CKOPOCTU CKOJBXKEHUS Opycka
VI IBHMOKCHHUS IIAPUKA 110 HAKIIOHHOHN TUIOCKOCTH.
OnpeneneHue YCKOpEHUs Tejla TMPU PABHOYCKOPEHHOM
JIBMYKEHUH 110 HAKJIOHHOM TUTOCKOCTH.
HccrnenoBanne 3aBUCUMOCTH ITYTH OT BpeMEHHU
Py PaBHOYCKOPEHHOM  JBMXKEHUW 0O€3  HavYaJIbHOUN
CKOpPOCTH.
[IpoBepka THUMOTE3BI: €CIAM TMPH  PABHOYCKOPEHHOM
JBIKEHUHN 0€3 Ha4aIbHON CKOPOCTH ITYTH OTHOCSATCS KaK Psijl
HEYETHBIX YHCEJN, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHUS
OT CHJIBI HOPMAJTBHOTO JIaBJICHUS.
Onpenenenne KodQPUIIMEHTA TPEHUS CKOIbKEHUS.
OmnpeneneHue >KeCTKOCTU MPY>KUHBI.
OnpeneneHue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM
JIBMYKEHUU TeJa M0 TOPU30HTAILHON TOBEPXHOCTH.
Onpenenenue padOThl CHJIBI YIPYTOCTH TPU TOABEME
rpy3a C HCIOJIb30BAaHUEM HEMOJBIKHOTO M TOJBHKHOTO
0JIOKOB

8.28 @u3nuecKne SBICHUS B MPUPOJIC: TMPUIUBBI U OTJIUBHI,
nekeHne 1iaHeT COJHEYHOW CHCTEMbl, pPEaKTUBHOE
JIBUYKEHUE KUBBIX OPraHU3MOB

8.29 TexHuueckue yCTpOMCTBA! CITUJIOMETD, TAaTYUKU

MIOJIOKEHUS, PACCTOSHUSI U YCKOPEHHUSI, PAKETBI

MEXAHMYECKHUE KOJIEBAHUMA 1 BOJIHBI

9.1 Konebarenbnoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKH
KOJieOaHUM: Mepro, 4acToTa, aMILTUTy1a

9.2 MareMaTuyeckui U NPYKUHHBIA MasTHUKHU. [IpeBpaiienne
SHEPrUH NMPHU KOJIeOATETHbHOM JBUKCHUU

9.3 3aryxaromue KosneOaHus. BbIHYXIeHHblE  KojeOaHUs.

Pe3onanc
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9.4 Mexannueckue BOJHBI. (CBOWCTBA MEXaHMYECKHUX BOJIH.
[IpomonbHble W MONEpedHble BOJHBL.  JInMHA  BOJHBI
U CKOpPOCTh €€ pachpoCTpaHeHUs. MexXaHMYEeCKUE BOJIHBI
B TBEPJIOM TeJ€, CEHCMUYECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTh ¥ BbICOTA 3BYKa. OTpaxkeHHE 3ByKa

9.6 Nudpa3Byk u yabpTpa3Byk

9.7 [TpakTrdeckue paboTHI:
Onpenenenue  4acToThl W MepuoAa  KoJieOaHHit
MaTEeMaTHYECKOTO MasiTHUKA.
OmnpeneneHue 4acTOThl U MEPUOJIa KOJICOaHU MPYKUHHOTO
MasiTHUKA
HccnenoBaHue  3aBUCUMOCTH — [epuoja  KoJyieOaHMi
MTO/IBEIIICHHOTO K HATH TPYy3a OT JJIUHBI HUTH.
HccrnenoBanne  3aBHCHUMOCTH  TEpHOJa  KOJIeOaHHIA
MPYKHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBHUCUMOCTH nepuoaa KojeOaHui
rpy3a, TMOJBEHIEHHOrO K HHUTH, OT MAacchl TIpy3a
U )KECTKOCTH NPYKUHBI. MI3MepeHne yckopeHusi CBOOOIHOIO
najeHus

9.8 @dusnueckue SBICHUS B MPUPOJE. BOCIPUSATUE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHHE, CEHCMUYECKHE  BOJIHBI,
I[yHaMH, 9XO

9.9 TexHu4ecknue  yCTpOMCTBA:  3XOJIOT,  HMCIOJIb30BAHUE

yIIbTpa3ByKa B OBITY 1 TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEKTPOMArHUTHOE TOJ€. DJEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3JI€KTPOMATrHUTHBIX BOJIH

10.2 [IIkana 31€KTpPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas Tnpupona cBera. CKOpocTh cBeTa.
BosHOBBIE CBOMICTBA CBETA

10.4 [IpakTuueckue pabOTHI:
N3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C ITOMOILBIO
MOOWIILHOTO Tenedona

10.5 dusnveckue SBICHUS B IPUPOJIE. OMOJIOTMYECKOE ICHCTBUE

BUJUMOTO,  yJIbTPaUOIETOBOTO W PEHTTEHOBCKOTO
W3Jy4CHUN
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10.6 Texnuueckue YCTpOMCTBA! UCIIOJIb30BAHUE

AIIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas mozens cBeta. IcTOUHMKH CBETA

11.2 [IpssMonuHENHOE pacnpOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [Imockoe 3epkasno. 3aKOH OTpaskEeHUsI CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomieHUs cBera. llomHoe
BHYTpPEHHEE OTpaKEHUE CBETa

115 Jlunza. XoJ ay4yeid B JIMH3E

11.6 Ontuueckas  cucrema  (oroammapara,  MHUKPOCKOIa
U TeJIeCKoIa

11.7 ['na3 KakK ONTUYECKas cucTeMa. bimzopykocTh
1 JaITbHO30PKOCTh

11.8 Paznoxenune Oenoro cera B crekrp. OnbiTel HprloTOHA.
CrnoxeHHe CIIeKTpaJbHBIX I[BETOB. Jlucmepcus cBeTa

11.9 [IpakTryeckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yrila OTPa)KE€HUS CBETOBOTO
Jy4a OT yrija NajeHus.
N3ydenue  xapakTEepUCTHK  H300pakeHUs  TpeaMeTra
B TIJIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEOMJICHUS CBETOBOTO
Jy4a OT yrJjia NaJieHus Ha TPAHULIE «BO3JIYX — CTEKIION.
[Tonyuyenue n3zo0paxeHuil ¢ TOMOIIbIO COOMPAOIICH JIMH3BI.
Onpenenenne POKYCHOTO pacCTOSIHUSI U ONTHYECKON CHIIbI
coOMparoIIeH JINH3BI.
OMnBITH IO Pa3IOKEHUIO OEJIOTO CBETa B CIEKTP.
OmbITEl  TI0  BOCTIPUATHIO I[BETA TPEIAMETOB TIPH HX
HAOJTFOICHUH Yepe3 IIBETOBBIC (PHITBTPHI

11.10 ®dusnueckue ABIeHUs B mpupoe: 3aTmenus Connua u JIyHbl,
I[BETa TEJI, ONTHYECKUE sSBJICHUS B atMocdepe (1BeT HeOa,
pedpakius, pagyra, MUpax)

11.11 Texnuueckue ycTpOWCTBA: OYKH, MEPUCKOI, (oToarmapar,
ONITHYECKUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUS

12.1 OmnsiTel Pesepdopna v nmanerapras Mojaens aroma. Mojenb

aroma bopa
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12.2 Ucnyckanue wu morjomieHue cBeTta aroMoM. KBaHTBHL
JInnenyaTteie CIEKTPhI

12.3 PannoaktuBHOCTh. Anb(da-, 6eTa- U raMMa-u3aTydeHHs

12.4 Crpoenne aromHoro siapa. HykinoHHas Mojeilb aTOMHOTO
saapa. M3oromnsl

12.5 PanuoaktuBHble TpeBpaimieHusa. Ilepuwon moinypacnana
ATOMHBIX sIJIEp

12.6 Snepuble peakuuu. 3aKOHBI COXPaHEHHUS 3apsIOBOTO
¥ MacCOBOT'0 YHCEN

12.7 DHeprus cBsA3U aTOMHBIX A1ep. CBsA3b MacChl U SHEPTUU

12.8 Peaknuu cunte3a u neneHus sanep. VICTOUHMKK 3>HEpruu
CouHIIa ¥ 3Be31

12.9 SAnepHas sHepreTuka. JleiicTBre paIMOaKTUBHBIX H3ITYy4CHHM
Ha J)KUBBIC OPTaHU3MBI

12.10 [IpakTruueckue pabOTHI:
HaOmionenne  CIUIOMIHBIX W JMHEHYAThIX  CIEKTPOB
U3Ty4YECHHUS.
HccnenoBanne TpPEeKOB: W3MEpPEHHE OSHEPTUU  YaACTHUIIBI
0 TOPMO3HOMY TyTH (110 poTOrpadusim).
N3mepenue painoakTUBHOTO (pOoHA

12.11 @dusnyuecKkue  SBJIEHHUS B IPUPOAE:  €CTECTBEHHBIN
paZvOaKTUBHBIA (OH, KOCMHUYECKUE JTy4d, PaJHMOaKTHBHOE
U3ITy4eHHE IPUPOTHBIX MUHEPAJIOB, neicTaue
pPaMOaKTUBHBIX M3TYyYCHHI Ha OPTaHU3M YeJIOBEKa

12.12 TexHn4eckrne yCTpONCTBA: CIEKTPOCKON, WHIUBUAYAIbHbBIN

O3UMETP, Kamepa BuibcoHa
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NEPEYEHbB (KOJU®UKATOP) PACIHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUN TPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS M DJJEMEHTOB COJEPKAHUS 1O ®PU3UKE

JlJis TIpoBeIeHHsT OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo ¢u3uke (manee —
OI'D no ¢usmke) UCMONB3yeTCs NepedeHb (KOAU(PHUKATOP) MPOBEPSIEMbIX TPeOOBaHMIA
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U HIIEMEHTOB COJIEPIKAHUS.

IIpoBepsiembie Ha OI'D no pusnke TpedGOBaAHUSA K Pe3yIbTATAM OCBOEHHSI OCHOBHOI
00pa30BaTeJbHON MPOrPAMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

Kon [TpoBepsiemble TpeOOBaHUS K MIPEAMETHBIM pe3yibTaTaM 0a30BOro
IIPOBEPSIEMOI0 YPOBHSI OCBOEHHSI OCHOBHOW 00pa30BaTeIbHONW MPOrpaMMbl
TpeOOBaHUs OCHOBHOTI0 00111er0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tonnmanue ponu PU3MKU B HAYYHON KapTHHE MUDA;

c(hOpMUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOM CBSI3U
Y I03HABAEMOCTH SIBJICHUU MTPUPO/IBI, O POJIA IKCIIEPUMEHTA B (DU3UKE,
0 cUCcTeMOo00pa3yrolel posid GU3UKHU B pa3BUTHU €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHM, 00 3BOTIONNHK (HU3HUUECKUX 3HAHUM U UX POJIU
B LIECJIOCTHOW €CTECTBEHHOHAay4yHOM KapTUHE MHpa, O BKIAAE
POCCUNCKMX U 3apyOE€XKHBIX YYEHBIX-(PU3UKOB B pPa3BUTHE HAYyKH,
OOBSCHEHUE TMPOIECCOB OKPYKAIOLIET0 MHpPA, PA3BUTUE TEXHUKHU
Y TEXHOJIOTHI

2 3HaHUs O BHUAAX Marepuu (BEIIECTBO W TOJIE), O JABIKCHUH Kak
crioco0e CyIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHMSI BELIECTBA, O (PU3MYECKOW CYIIHOCTU SIBICHHI HPUPOJIBI
(MeXaHMYECKHX, TCIJIOBBIX, DJICKTPOMArHUTHBIX  KBAHTOBBIX);
YMEHHUE pa3jInyaTh sIBICHUSA 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE (U3HUYECKOE
SIBJICHUE;

YMEHHE Pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUN
B OKPYXalollleM MHpe, BBIICHAS MX CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKH)

3 Brnanenue ocHOBaMU MOHSTUWHOTO ammapara U CUMBOJAYECKOIO
s3bIKa (PU3UKHU W UCTIOIB30BAHUE UX JIJISI PEIICHUsT YICOHBIX 3a/1ay;
YMEHHE XapaKTepu3oBaTh CBOMCTBAa TeJ, (UUUYECKHUE SBICHUS
W TIPOILECChl, HUCMOIB3YsAd (PyHIaMEHTaIbHBIE U SMIUPUYECKHE
3aKOHBI
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YMeHre OnuChIBaTh N3YYCHHBIC CBOMCTBA Te U (PU3UUECKUE SIBIICHHUSI,
UCTIOJIBE3YS (PH3UYECKUE BETNIUHBI

BrnaneHne OCHOBaMHM METOJOB HAyYHOTO IIO3HAHHUA C Y4ETOM
COOMIOEHUS ITPaBUII O€30IIaCHOr 0 TpyAa:

HaOmoeHNe (PU3MYECKUX SBICHUN: YMEHHE CaMOCTOSITEIbHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W3 JaHHOTO Habopa
000pY/IOBaHMsI IO MHCTPYKIIMH, OMUCHIBATH X0/ OIBITA U 3aITHCHIBATH
ero pe3yiabTaThl, POPMYIHPOBATH BHIBOIBI;

IPOBEICHUE MPSIMBIX U KOCBEHHBIX H3MEPEHUH (PU3NYIECKUX BEITMYNH:
YMEHHE IUIaHHPOBaTh HM3MEPEHUs, CaMOCTOSTEIBHO COOMpPAThH
IKCIEPUMEHTAIBHYI0 YCTAHOBKY TI0 HMHCTPYKIIMH, BBIYUCIISITH
3HAYCHUE BEIMYMHBI M AHAIM3UPOBATH TOJYYCHHBIC pPE3YJIbTAThI
C Y4ETOM 33J]aHHOW MOTPEIIHOCTH PE3yIbTaTOB H3MEPCHUN;
NPOBEJICHHE HECIIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIICIOBAHUIA;
CaMOCTOSITENIbHO ~ COOMpaTh  JIKCIEPHUMEHTAIBHYIO  YCTAaHOBKY
U TPOBOAUTH WCCIENOBAaHWE IO WHCTPYKIHHU, TPEACTABIATH
NOJy4eHHBIE 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOJHIl
U TpaQuKOB, YYHUTHIBATH MOTPEHIHOCTH, [EJaTh BBIBOJIBI II0
pe3yJbTaTaM UCCIIeq0BaHuUS

[lonmmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJEiel
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPIOE TEJO, MOAEIH CTPOCHHUS
ra3oB, XUJKOCTEH W TBEPIAbIX TeJ, IJIaHeTapHas MOJENb aToMa,
HYKJIOHHAsT MOJIEJIb aTOMHOTO Sapa) W YMEHHUE NPUMEHSTh UX
JUTsl 00BsICHEHUS (PU3MUECKUX MPOLIECCOB

YMenne oO0BSCHATh (PU3NYECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
YuCcjie W B KOHTEKCTE CHUTYyalludl MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBISBIATH NMPUINHHO-CIICICTBEHHBIC CBS3H
U CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YUYECHHbBIEC CBOMCTBA (DU3UUECKUX
SIBIICHUH, (DU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMeHue pemiath pacdeTHble 3amaud (Ha Oaze 2—3 ypaBHEHHI),
UCTIONIb3Ys 3aKOHBI u  (POpMynbI, CBs3bIBaOIME (PU3MUYEcKue
BEJIMYMHBI, B YAaCTHOCTH, 3alHMCHIBATh KPATKOE YCJIOBHE 3ajadH,
BBISIBIISITh HENIOCTAIONIUE JaHHBIC, BBIOWpATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE U €€ PEIICHHMS, NCIOIb30BaTh CIPABOYHBIC JaHHEIE,
MPOBOAUTH PacyeThl M OICHUBATH PEATMCTUYHOCTH IOJYYCHHOTO
3HAYCHUS (PU3NUYECKON BEIMYUHBI, YMEHHUE ONPEICIIATh Pa3MEPHOCTh
(U3UYECKON BEIMYUHBI, IIOTYICHHOM MPU PEIICHUHN 3a]1a91

YMeHne XapakTepu3oBaTb INPUHLMIBI  JIEUCTBUS TEXHUYECKUX
YCTPOKMCTB, B TOM YHCJI€ OBITOBBIX HMPHUOOPOB, M MPOMBIILIICHHBIX
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TEXHOJIOTUYECKUX IIPOLIECCOB I10 UX ONHMCAHUIO, UCIIONIb3Ys 3HAHUS
O CBOMCTBax (hM3UYECKUX SIBICHUH U HEOOXoauMmble (u3nuecKue
3aKOHOMEPHOCTHU

10

YMeHue  HUCHoib30BaTh  3HAHUS O  (UBHYECKUX  SBICHUSIX
B TOBCEAHEBHOW JKM3HM JUIsI  oOecrieueHuss  0€30MacHOCTH
npu oOpalleHud ¢ OBITOBBIMM NpUOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXpPAaHEHMsI 370POBbsI M  COOJIOACHHUS HOPM
HKOJIOTUYECKOTO TMOBEAEHUS B OKPYXKAIOWIEW cpele; IOHUMAHHE
HEOOXOAMMOCTH TPUMEHEHHUS TOCTHKEHUM (U3UKH U TEXHOJIOTUH
JUISl pallMOHAIBHOTO TPUPOOIIOIb30BAHHMS

11

OnsIT moucka, npeoOpa3oBaHUsl U MPEACTaBICHUS HH(opManuu
(U3HYECKOr0 COAEpKAHUA C HCIOJNb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHUH;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IOJYYEHHOH HWH(OpMALMH
HAa OCHOBE MMEIOIINXCS 3HAHUM U JTOTIOJHUTEIBHBIX UCTOUYHUKOB;
YMEHHE UCIOJIb30BaTh MPH BBITOJIHEHUN YU€OHBIX 3a/laHUi Hay4yHO-
HOMYJAPHYIO JUTEpPATypy (U3NYECKOro COJAEp)KaHUs, CIIPaBOYHBIC
MaTepHalibl, pecypchl ceTh IHTepHET;

BJaJicHHe 0a30BbIMU HaBbIKaMH IpeoOpa3oBaHus HWH(OpManuu
U3 OJHOW 3HAKOBOM CHCTEMBI B JIpYI'ylHO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NMCHbMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE
uH(pOpMaIUU U3 HECKOJbKUX UCTOYHUKOB

IlepedeHb 3J1eMeHTOB CoAep:KaHus, NPOBepsieMbIX HA OI'D mo pusuke

Kon [IpoBepsieMblii 3IEMEHT COAEPKAHUS
1 MEXAHWYECKUE ABJIEHUA
1.1 Mexanndeckoe JBUXKEeHHME. MarepuanbHas Touka. Cucrema oTcYeTa.
OTHOCUTENBHOCTD JBUKECHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKeHUE. CpenHsas ckopoctb. Dopmyna
JUJ1s1 BBIYUCIIEHUSI CPEAHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMEpHOE MPSMOIMHEHHOE JBH)KCHUE. 3aBUCHMOCTh KOOPAMHATHI TeJia

OT BPEMCHHU B CJIydac PaBHOMCPHOI'O HpHMOHHHCﬁHOFO JABUMXKXCHU A :

X(t) = Xo + Vid.
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I'padukn 3aBUCMMOCTH OT BPEMEHU JUIsI IPOEKLUUU CKOPOCTH, MPOEKLNU
NEPEMEILECHUS, TYTH, KOOPAHMHATHI MPU PABHOMEPHOM MPSAMOJUHEHHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOPJIMHATHI T€da OT BPEMEHH B ClIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBUKCHUSI:
t2
X(t) =X, +V, t+a, -—.
2
®opMyIIbl IS MPOCKIIUU MTEPEMEIICHHS, IPOCKIIMA CKOPOCTH M TPOCKIIUN
YCKOPEHHSI TIPYU PAaBHOYCKOPEHHOM TIIPSIMOJIMHEHHOM JIBUKCHUU:
t2
Sx(t) = va .t+ax P
2
v.t)=v, +a,-t,
ax(t) = const,
Vax? — V1x2 = 28xSx.
['paduku 3aBUCUMOCTH OT BPEMEHHU JUISl MPOCKIIMH YCKOPEHHMS, MPOSKIIUU
CKOPOCTH, IIPOCKIIMU TIEpEeMeIIeHUs, KOOPJIUHATHI MPU PAaBHOYCKOPESHHOM
PSMOJIMHEHHOM JBUKCHUHT
1.5 CBoOoanoe nagenue. GopMyribl, onMChIBarOIIMEe CBOOOHOE MaJcHUE Tela
10 BEPTHKAJIHU (ABMIKEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEILHO TTOBEPXHOCTH
3emmn). ['paduiky 3aBUCUMOCTH OT BpPEMEHHW ISl TPOCKIIMHA YCKOPCHWS,
MPOCKIIMM CKOPOCTH M KOOPAWHATHI TIPH CBOOOJHOM TAJCHUM Tea
110 BEPTUKAIIN
1.6 CKOpOCTh pPaBHOMEPHOI'O JBWIKCHHS Tela Mo OKpyxHocTH. Hampapnenue

CKOPOCTH.
dopmyna 71 BBIYUCICHUSI CKOPOCTH Yepe3 PaJNyC OKPYKHOCTH U TIEPUOJ]
oOpareHus:

2t R
yv=_"",
T

LenTpocTpemuTenbHoe yckopeHue. HampaBieHue 1eHTPOCTPEMUTENBHOTO
yckopenus. dopmyna 115 BHIYUCICHUS YCKOPEHUS:

2
v
aH—E.

®opmyina, CBA3BIBAIOIIAS IEPUOJ] U HACTOTY OOpaleHUS:
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1
V=—
T
1.7 Macca. [ImotHOCTB BemectBa. opMyrna AJisi BBIYACIEHUS IOTHOCTH:
m
p==
7
1.8 Cuna — BexkTopHas (pusnyeckas BenuuuHa. ClIoKeHnue Cuil
1.9 SBnenue unepnuu. Ilepssiit 3akoH HeroToHA
1.10 | Bropoii 3akon HeroToHa:!
F=m-a.
CoHamnpaBJIEHHOCTb BEKTOpAa YCKOpPEHMSI Tella M BEKTOpa  CHJIBI,
JNEHCTBYIOIIEN Ha TEJIO
1.11 | BzaumogpeiictBue Ten. Tperunii 3akoH HproToHa!
F72—>1 = _Fl—>2
1.12 | Tpenuie MoKos U TpeHUE CKOJIBKEeHHs. DopMylia JUisi BEIYUCICHUS MO
CHJIBI TPEHUS CKOJIbKEHUS:
Fyo=p-N
1.13 | Jlepopmanus tena. Yupyrue u Heynpyrue nedopmarnuu. 3aKOH YIIPYro
nedopmaiuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOe TATOTE€HHE. 3aKOH BCEMUPHOIO TATOTECHHUS:
m,-m
=G. "
F=G o
R
Cuiia TspKecTH. Y CKOpeHHE CBOOOIHOTO Ma/ICHHUS.
dopmyna AJi BBIYUCICHUS CHIIBI TSKECTH BOJIU3H MOBEPXHOCTH 3€MIIH:
F =mg.
JBmwxenue tuiaHer Bokpyr Comuua. IlepBas kocMmuueckas CKOpPOCTb.
HesecoMocTs u nieperpys3ku
1.15 | Ummynbc Tena — BeKTOpHAas pu3nyecKasi BETMUNHA.

NMnysibc cucTeMBI Te.
N3menenune nmnynsca. MmMmynsc cuiibl

p=myv
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1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJIsl 3aMKHYTOW CUCTEMBbI TEJ:

p =mV,+m,V, =const.

PeakTuBHOE JABHXKCHUC

1.17

Mexanunueckas padbora. @opMyra st BEIYUCICHUS PAOOThI CUJIBIL:

A= Fscosa.

MexaHnnueckas MOIIDHOCTL:

A
N=Z
t

1.18

1.19

Kunernueckas u IMoTCHOAJIbHAs SHCPI'HA.
CDOpMy.TIa JJIA BBIYHMCIICHU S KUHETUYECKOM OHCPIuu:

‘Ep= mgh

Teopema 0 KHHETUYECKOW YHEPrUH.
dopMyna I BBIYUCIIECHUS TMOTEHIMAIBHOW YHEPTUM TEJIa, MOJIHATOTO HaJ
3emMiei:

MexaHn4eckast SHeprusi:

E:Ek+Ep.

3aKOH COXpaHEHHs MexaHndeckol »dHeprun. DopMyna i 3aKoHa
COXPaHEHHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CHII TPEHUS:

E = const.

[IpeBpamieHne MEXaHUYECKON IHEPTUN NPU HAIMYHUH CUIIBI TPEHUS

1.20

[IpocTeie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Prryar. MoMeHT CHITBL.

M = Fl.

YcnoBue paBHOBECHS pblyara:

M1+ Mz +...=0.

[ToaBMXHBIN 1 HEMMOABUKHBII OJIOKH.

Y1os1e3Has

KITJ] mpocThiX MEXaHU3MOB, 1= A

aTpauCHHas
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1.21

1.22
1.23

1.24

JlaBneHnue TBEpAOro Tena.
dopmyIia U1 BBIYMCIECHHS JABJICHUS TBEPIOrO Tena:

_f
p==

JlaBnenue raza. ATMocepHoe 1aBiIeHHeE.
['mapocraTrueckoe AaBICHHE BHYTPH KHUIKOCTH.
dopmyna 1 BEIYMCICHUS AaBICHUS BHYTPH KUIKOCTH:

3akoH [lackans. ['mapaBinueckuil mpecc

JEHCTBYIOIIEN Ha TENO, MOIPYKEHHOE B JKUJIKOCTh WJIM Ta3!

YcnoBue nnaBanus teaa. [lnaBanue CYIOB U BO3AYXOILLIABAHUC

p = pgh+ p,,

3akoH Apxumena. dOopMyna sl ONPENEICHUS BBITATKUBAIOMICH CHIIBI,

FApx. = ng

Mexannueckue KoJjieOaHus. AMHJ’II/ITy,Ha, nmepuoa M 4YacCroTa KOoJICOQHUM.

dopmyna, cBa3bIBaIOmA ! yacToTy U MepHh ol KoyebdaHyiti—v =

1.25

MaremaTuyecknii W NPYKUHHBIM MasTHUKH. [lpeBpamenne sHEprun
IpU KOJIEOATEIbHOM JBUKEHUU

1.26

3aryxatoue konedanus. BeiHyx/1eHHbIE KoneOanus. Pe3oHaHc

1.27

Mexannueckue BoJIHBL. [IpogosbHbIE U MONEpEeYHbIE BOIHBI. J{JTMHA BOJHBI
Y CKOPOCTh PACIIPOCTPAHEHHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)k€HUE 3BYKOBOM BOJIHBI HA TPAHULIE
nByx cpea. MHdpa3Byk u ynpTpa3Byk

1.29

[IpakTuyeckue paboOThI

N3MepeHne cpelHEN TIIIOTHOCTHU BEILIECTBA; APXUMENOBOM CHUJIbI; KECTKOCTH
NPYXUHBI; K03(PhUIIMEeHTa TPEHUS CKOJIBKEHUS;, paOOThI CUIIBI TPEHUSI, CUITBI
YIIPYrOCTH; CPEIHEN CKOPOCTU ABUKEHHS OpycKa Mo HAKJIOHHOM TIJIOCKOCTH;
YCKOpEHHsI OpyCcKa TMPHU JBIWKEHWW IO HAKJIOHHOW IIJIOCKOCTH, YaCTOTHI
U mepuojia KojeOaHWil MaTeMaTUYeCKOro MasiTHUKA; YacTOThl M Tepuojaa
KoJicOaHUW TPYKUHHOTO MAaATHUKA, MOMEHTAa CHJbl, JICHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YIPYrOCTH TPU TMOABEME Tpy3a C MOMOIIBIO
HETOJBIKHOTO OJI0Ka; paOOThl CHJIBI YIOPYrOCTH IMpU TMOJBEME TIpy3a
C MMOMOIILIO MMOABUKHOI'O OJI0KA.

HccnenoBanre 3aBUCUMOCTU apXUMEOBOM CHJIBI OT 00BbeMa MOTPYKEHHOM
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YacTH TeJla U OT IUIOTHOCTH KUJKOCTH; HE3aBUCHMOCTH BBITAJIKMBAOILEH
CWJIBI OT MAacChl Tela; CWJIbl TPEHUSI CKOJBXEHHUS OT CHJIbI HOPMAaJIbHOTO
JABJICHUS W OT pOJa IOBEPXHOCTH; CHUJIbI YIPYrOCTH, BO3HHMKAIOIIEH
B MIPYKUHE, OT CTENEHHU JAePopMaliy MPYXKUHBI; YCKOPEHUs: Opycka oT yria
HAKJIOHA HampaBlstolied; mnepuona (J4acToThl) KoJeOaHWH HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TMEPHOJa KOoJeOaHUN MPY:KUHHOTO MasiTHUKA
OT MaccChl Ipy3a U >KECTKOCTH MPY>KUHBI; UCCIEIOBAaHUE HE3aBUCUMOCTH
nepuoja KoseOaHui HUTSHOTO MasTHUKA OT MacChl rpy3a.

[IpoBepka yciaoBHs paBHOBECHSI pbluara

1.30

@usnyecKue SBICHUA B INPUPOJAEC. IPUMEPHI IBWKECHUA C Pa3IMYHBIMU
CKOPOCTSIMU B KUBOM M HEXUBOM IIPUPOJE, NEUCTBUE CWIBI TPEHUS
B IIPUPOJIC€ U TEXHUKE, ITPUIIUBBI U OTJIMBBI, ABKECHHE IUIaHET COMHEYHOU
CUCTEMBI, PEAaKTUBHOE [BWXEHUE >XUBBIX OPraHW3MOB, PbIYATH B TEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO 1aBJICHUs Ha )KUBOW OPraHM3M, IJIABAHUE
pbIO, BOCHpPUATHE 3BYKOB >KHUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMUYECKUE
BOJIHBI, [IYHAMH, 3XO

1.31

TexHuuyeckue ycTpoucTBa: CIUIOMETP, JATYUKU TOJOXKEHUS, PACCTOSHUS
U YCKOPCHHS, TUHAMOMETp, MOIIIUIHUKHA, PAKEThl, pblYar, TOIBHKHBIN
U HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS TUIOCKOCTh, IMPOCTHIE MEXaHU3MBbI
B ObITy, cooOlaomumecs COCyIbl, YCTPOHMCTBO  BOJOIPOBOJA,
TUAPABINYCCKAN TPECC, MAHOMETP, OapoOMETp, BBICOTOMEpP, TMOPITHEBOU
HACOC, AapeoMeTp, DJXOJIOT, UCIIOJb30BaHUE YJIbTPa3ByKa B  OBITY
U TEXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOSHUS
BellecTBa. MoJienu TBEPAOro, >KUJAKOTO M Ta3000pa3HOro COCTOSHUM
BemecTBa. Kpucrammmaeckue u amopdHbIe Tena

2.2

JBwkenue wyactull BemiecTBa. CBsA3b CKOPOCTH JBMXKCHHUS YaCTHII
¢ Temriepatypoit. bpoyHoBckoe nBuxenue, nudpdy3us

2.3

CmauuBaHue u KalTMJUIIPHBIC SIBJICHUSA

2.4

TerioBoe paclIupeHue U cxaTue

2.5

TermoBoe paBHOBECHE

2.6

Buyrpennss sneprusi. Pabora u Teruionepenaya kak crocoObl H3MEHEHUS
BHYTPEHHEHN SHEPTUU

2.7

BI/II[BI TCILIONCpEaadn: TCIUIONPOBOAHOCTL, KOHBCKIIUA, NU3JTYICHUC

2.8

HaneBaHI/Ie H OXJIAXICHHUE TCII. KonnuecTBO TEMIOTHI. YI[CJIBHaH
TCIIJIIOEMKOCTD.
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Q =cm(t2 — t1)
2.9 | 3aKOH COXpAaHEHHMs SHEPIUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEMIOBOTO
OayaHca:
Qi+Q2+..=0
2.10 | HUcmapenue n xoHAcHcanus. V3MeHeHNEe BHYTPEHHEH SHEPTUH B MPOIIECCE
ucrapeHuss U KoujeHcanuu. KuneHue >KUIKOCTU. YienbHas TerioTa
napooOpa30BaHUS:
1=
m
2.11 | BnaxsHOoCTh BO31yXa
2.12 | IlnaBneHue U KpucTtaudzalus. V3MeHeHHME BHYTPEHHEH 3HEpPruu
MY TUIABJICHUU U KPUCTAILIM3AlMU. Y IeJbHAas TeIUIoTa IIIaBJICHUS:
=2
m
2.13 | BHyTpeHHsi1 SHeprusi CropaHus TOIUIMBA. YJelbHas TEIJIOTa CropaHus
TOIUINBA:
qg=—
m
2.14 | Ilpunanmms! paboTsl TermoBbix Asurareneit. KIIJ] TemmoBoro nurarens
2.15 | IIpakTudeckue pabOThI
W3MepeHne  ynelbHOM  TEIUIOEMKOCTM  METaJUIMYECKOro  IMJIMHJIPA,
KOJMYECTBA TEIUIOThI, TMOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTyphbl
(GUKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeThlidi IMHJIUHID;
KOJIMYECTBA TEIJIOTHI, OTJIAHHOTO HATPEThIM IUIMHAPOM, MOCIE OMyCKaHUs
ero B BOJY KOMHATHOW TeMIIEpaTypbl; OTHOCUTEILHOM BIaKHOCTH BO3YXa,
yIETHHOM TEeTUIOTHI TUIaBICHUS JIb/IA.
HccnenoBanre U3MEHEHUs! TEMIIEPATYPhl BOABI MPU PA3IUYHBIX YCIOBUSX;
SBJICHUS TETUIOOOMEHA TPU CMEIIMBAaHUU XOJIOAHOW W TOpSYel BOJBI;
npolecca uCapeHus
2.16 | ®uzuueckue SABICHHS B  MNPUPOJE. TOBEPXHOCTHOE  HATSHKEHUE
¥ KanwUIIPHBIC SBJICHUS B TMPUPOJIC, KPUCTAIUIBI B MPUPOJE, U3ITYUICHHE
ConHia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHME POCHI,
TyMaHa, UHesl, CHeTa
2.17 | TexHu4eckue yCTPOWCTBA: KANMWULIPhl, TPUMEPHl  HCIOJIb30BaHUS

KPUCTAJUIOB, HWJKOCTHBIA TEPMOMETP, MAaTUYUK TEMIIEPATYPHI, TEPMOC,
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cHCTeMa OTOIUICHUS JIOMOB, TUTPOMETPBI, TICUXPOMET, MapoBas TypOUHa,
JIBUTaTeJIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

OnekTpuzauus Tei. [[Ba BUa 31EKTPUUECKHUX 3aps10B

3.2

B3aumopeiicTBue 3apskeHHBIX Tell. 3aKoH Kymona

3.3

3aKoH COXPaHCHUA SJICKTPUYICCKOI'O 3apsiaaa

3.4

3.5

3.6

CYIEPITO3UIINN AICKTPUICCKHUX TT0JIcH (Ha KaYeCTBEHHOM YPOBHE)
Ha dJIEKTpUYECKue 3apsiapl. II[pOBOMHUKY U TUDIEKTPUKH

TOKaA. HaHpﬂ)KGHI/IG.

Onektpuueckoe mnosie. HanpspkeHHOCTh anekTpuueckoro mnosis. [IpuHiun
Hocurenn oanektpudecknx 3apsmoB. [lelcTBHE DIEKTPUYECKOTO MOJIA

[1OCTOSIHHBIN JJIEKTPUYECKAN TOK. [lericTBUA 3nekTpuueckoro Ttoka. Cuia

=4

~

3.7

GHCKTpI/I‘ICCKOC COIIPOTUBJICHHC. yI[CJ'IBHOG 3JICKTPUYCCKOEC COIIPOTHUBJICHUE:!

Y
S

3.8

3akoH Oma JJid ydacTKa 3J€KTPUUYECKOU LIeTH:

3.9

[TocnenoBaTenbHOE COCTMHEHUE TTPOBOIHUKOB:

h=l;U=U1+Uz2, R=R:1+Ra.
HapaJ]HeJ'II)HOG COCAMHCHHUC ITPOBOJHHUKOB PABHOI'O COIIPOTUBJICHUA:

R
Ui=Uy I =11+ Iy %—2 .

CMmernranHbie COCAUMHCHUA ITPOBOJHHNKOB

3.10

3.11

PaboTta 1 MOLTHOCTB 3JIEKTPUYECKOIO TOKA.

3akoH Jxoynsa-Jlenna:
Q — |2 ‘R -t

A=U-I-t;P=U"-I

95



denepanbHas padodas nporpamma | Gusnka. 7-9 knaccel (0a30BbId YPOBEHB)

3.12 | OnmwiT Opcrena. MarHuTHoe 1osie IpsIMOro MPOBOJHUKA C TOKOM. JIMHHMH
MarHUTHOW WMHIYKIIHH

3.13 | MarauTHO€ TmoOJie MOCTOSHHOTO MarHuTa. B3auMopeicTBHE MOCTOSTHHBIX
MarHuTOB

3.14 | [leiicTBME MarHUTHOIO IOJISl HA TIPOBOIHUK C TOKOM

3.15 | Ompitel ®apanes. SABneHue 3neKTpoMarHuTHON HHAYKIUU. [IpaBuio Jlenna

3.16 | [IpakTuueckue pabOTHI
M3mepeHne dSIEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOPA; MOIIHOCTH
DIIEKTPUIECKOTO TOKA; pabOThI AJICKTPUUECKOTO TOKA.

HccrnenoBanrue 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B ITPOBOIHHKE
(pe3ucropsl, JIaMIOYKa), OT HANPSDKEHUS Ha KOHIAX IPOBOJHUKA,
3aBUCHUMOCTH CONPOTHUBJIEHUS OT JJIUHBI [POBOJAHMKA, IUIOMIAJU €ro
MOTIEPEYHOTO CEYCHUS U YISTbHOTO COMPOTHBIICHUSI.

[IpoBepka npaBuia TUTSI AIEKTPUIECKOTO HaIPsHKCHUS
IpU TOCJEIOBATEIbHOM COEJIMHEHUU TPOBOJAHUKOB, TMpPaBWJA IS CHJIbI
AIIEKTPUYECKOTO TOKa TMpH TMapajuieIbHOM COCIWHEHUU MPOBOJIHUKOB
(pe3ucTophl U JIaMITOUKa)

3.17 | ®usnyeckue SBICHUS B MPUPOAE. DIEKTPUUECKUE SBIEHUS B aTMocpdepe,
AJIEKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE TMoje 3eMiu, Apeid
HOJIFOCOB, POJIb MAarHUTHOTO TOJI ISl KU3HM Ha 3emiie, MOJISIPHOe
CHUSTHUE

3.18 | Texuuyeckue yCTpOWCTBA: JIEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUUECKOH DHEPIUH, DIJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHBIC AJIEKTPOIIPUOOPHI (mpuMepsr), IIEKTPUICCKHEC
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, AJIEKTPOJIBUraTeNlb MOCTOSIHHOTO TOKA,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnexrpomaruutHbie BosHBI. [1Ikana 31eKTpOMarHuTHRIX BOJIH

3.20 | JlyueBas monenb cBeta. [IpsmonuHeiiHoe paciipocTpaHeHHEe CBETa

3.21 | 3akon otpaxenus cBera. [lmockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH MPEJIOMJICHUS CBETa

3.23 | lucepcus cBera

3.24 | Jlunza. Xon syyed B smH3e. DOKycHOE paccTosiHue JHH3bL. OnTtuueckas
CHJIA JIMH3BI:

D=1/F
3.25 | I'nma3 kak onTuueckas cuctema. Onrudeckue npudopbl
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3.26

[IpakTuyeckue paboThI

N3MepeHure onTuyecKoi CUIIbl COOMPAIOIIel TMH3bI; (POKYCHOT'O PACCTOSHHUS
cobuparomieii JIMH3bI (IO CBOWMCTBY paBEHCTBA pPa3MEpOB IpeaMeTa
U M300paXKeHWs, KOTJa MPEeIMET pAacloJIoKeH B JBOHHOM (oKyce),
MOKa3aTessl MPEIOMIIEHUS CTEKJIA.

HccnenoBanrue CcBOMCTBA HW300paKEHUSI, IMOJYYEHHOTO C IOMOIIBIO
coOuparoniei JMH3bI; U3MEHEeHUs (OKYCHOIO PAaCCTOSHUS JBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yrja MPEeIOMIIEHUs CBETOBOTO Jiyda OT yIya MajaeHus
Ha FPAHUIIE «BO3AYX — CTEKIIO»

3.27

®dusnueckue sBiaeHUs B npupoxe: 3atmenus Comnma u JIyHBI, 11BeTa Ted,
ONITHYECKHUE sBIICHUS B aTMoc(epe (uBeT HeOa, pedpakius, paayra, MEPax)

3.28

TexHuuyeckne yCTpPOWCTBA: OYKH, IMEPUCKOM, (oToammapar, ONTHYECKHE
CBETOBOJBI

KBAHTOBbDIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anb(da-, Oera-, ramma-usinydeHus. Peakuum anbda-
u OeTta-pacmaaa

4.2

OmnsiTel Pesepdopra no paccesnuro anba-gactun. IlnanerapHas monens
aToMa

4.3

CocraB aromHOro siapa. M3oronsl

4.4

[lepnon nmonmypacnaaa aTOMHBIX s1€p

4.5

SnepHble peakiMy. 3aKOHBI COXPAHEHUS 3aps10BOTO0 U MAaCCOBOIO YHCET

4.6

®duznyeckne SBICHUS B MPUPOJIC. €CTECTBEHHBIM PaJMOAKTUBHBIN (OH,
KOCMUYECKHE JIy4HM, PaJAMOAKTUBHOE H3JIy4CHUE MPUPOJHBIX MHUHEPAJIOB,
JICVCTBUE PAIMOAKTUBHBIX U3JIYYEHH HA OPTaHU3M 4YEJIOBEKA

4.7

TexHuueckrne yCTpPOWCTBA: CHEKTPOCKOI, HWHAWBUAYAIBHBIM JO3UMETD,
kaMepa BunbcoHa, saepHast SJHepreTuka
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