MpunoxeHne K 06pa3oBaTeNibHOI NporpaMme

Haya/ibHOro o6Lero ob6pasoBaHus

MOY CLU Ne 29
TpaKTop0o3aBoACKOro paiioHa Bonrorpaga

Mpukas Ne 130 ot 30.08.2024 .

Paboyasa nporpamma
yuyebHOro npeameTa
«Punsnka»

CocTaBneHa Ha ocHose PI'OC OO0O0. $OI1 000, PPl
yuyebHOro npeamerta

Bonrorpag 2024



COJEPKAHUE

TTOACHUTEITBLHAS BATIHICK A ... eeeeeeee e e e 3
CONEPIKAHUE OOYUCHMS ..o et et 5
T KTTACC .o e e, 5
TG C oo, 8
O KT . e, 11

[TnanupyeMbie pe3yabTaThl OCBOEHUS MPOTPaMMBbI IO (PU3KUKE HA YPOBHE

OCHOBHOTO OOIIETO OOPABOBAHMSL............ccvveeeiieeeeeee et 17
JIAYHOCTHBIE PEBYIIBTATBL.......ccuivvviieeeiiiieie e et e et e e e etteee e e eaae e e e ennae e e e easaeeas 17
MeTanPEAMETHBIE PEYIIBTATBL ..........cvveieiiiieaeeieeeeieeeeeatieeeetaeeeeaseeeeseeeeeaaeeeeasae e 18
TIPEAMETHBIC PEBYITBTATBL ........oeeeeevieeeiieeeeieee et e e et eetee et e e et e e saeeeenseaeensae e 20

TEMATUUECKOE TTAHUPOBAHKIE .........ovveiniieiiiiieeeiiieeeeiieeeeitaeeesee e e eiseeeesae e e enieeeensee e 29
T KTTACC ..ottt ettt ettt eat et 29
S KITACC ...ttt 39



®denepasibHas paboyasi mporpaMMa mno y4eOHomy npeamery «dusnmka» (6a30BbIid
ypOBeHb) (mpeaMmeTHas o00jacTh «ECTECTBEHHO-HAy4YHBIE MOPEAMETH»)  (nanee
COOTBETCTBEHHO — IpOrpamMma 1o (pusmke, pu3nka) BKIFOYACT MOSCHUTEIBHY IO 3aUCKY,
coJepykanue 0OyYCHUs, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS MPOTrpaMMbl MO (PU3UKE,
TEMATUYECKOE TUTAHUPOBAHHUE.

HOACHUTEJIBHAA 3AIIMCKA

[TporpamMma no pM3MKe HA YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMs COCTABIICHA HA
OCHOBE TOJIOXKEHUH M TpeOoBaHUI K pe3yibTaraM OCBOEHMS Ha Oa30BOM YPOBHE
OCHOBHOI 00pa3zoBaTesibHO mporpaMmsbl, npeactaBicHHbX B OI'OC OO0, a Taxkec
yuétoMm (eaepasibHoii padoueit mporpammel BocnuTanus u KoHIenuu npenojaBaHust
yueOHOTro npeameTa «Duznkay.

Copepxanne mnporpaMmbl MO  (PU3MKE HANPABIEHO HAa  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYUYAIOLIMXCS U OPraHu3aliio U3yueHus Gu3nku
Ha JCITENbHOCTHON OCHOBE. B mporpamme mo (PM3MKe YUMTHIBAIOTCS BO3MOXKHOCTH
y4yeOHOro mnpeaMera B peanuzammu TpeOoBanuit ®I'OC OO0 k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpPEAMETHBIM pe3yJibTaTaM OOyUEHMs, a TAKKE MEKIPEIMETHbIC
CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX TMPEAMETOB HAa YPOBHE OCHOBHOIO OOMIETO
oOpazoBaHwusl.

[Tporpamma mo (u3Mke yCTaHABIMBACT paclpelesicHue yueOHOro marepuasa rno
rojam o0y4deHus (1o Kjraccam ), mpeyiaracT MpUMEPHY 0 OCIE0BATENBHOCTD U3y YEHUS
TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUS MPEIMETHOTO COJAEPIKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yYarOIIMXCS.

[Tporpamma no ¢gusnke pazpadoTaHa ¢ LEIbI0 OKa3aHUs METOAMYECCKON MOMOIIN
YUUTENIO B CO3/ITaHUM paboueii mporpaMmsbl IO y4eOHOMY MPEAMETY .

duznka SABISIETCA CUCTEMOOOPA3YIOUIMM JJIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX
OPEIMETOB, MOCKOJbKY (PM3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
U3y4YacMbIX XMUMHEH, OMOJIOrMel, acTpoHOMHUEH M (Qu3myeckoii reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpPA, MNPEAOCTABISET HauOOJee SICHBIE
0o0pa3iibl MPUMEHEHUST HAYYHOr0 METOJAa MO3HAHUS, TO €CTh CHocoda MOJyuYeHHUs
JIOCTOBEPHBIX 3HAHWI O MUPE.

OnHa w3 THaBHBIX 3a7ad  (PU3Mueckoro oOpa3oBaHus B CTPYKType OOMHIEro
00pazoBaHus COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHOM MPaMOTHOCTH U MHTEpEca
K HAyKe y 00yYaroIMMXCsl.

N3ydenue ¢u3nku Ha Ga30BOM YPOBHE MPEAMNOJIAracT OBJAJACHUE CIECAYHOLIUMU
KOMIETEHTHOCTIIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYI0 FPAMOTHOCTb!

HAY4YHO OOBSACHSATH SIBIICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHMUS, MHTEPIIPETUPOBATH

JaHHbIE M MCIOJIb30BaTh HAYYHBIE 0KA3aTeIbCTBA
JJ1s1 TIOJTyYEHUS BBIBOJIOBY.



L{enn n3ydyeHns QU3MKHA HA YPOBHE OCHOBHOTO 00IIET0 0Opa30BaHMsl ONPEACTEHBI
B Konuenuuu npenopaBanus ydeOHOro mnpeaMera «®dus3nka» B 00pa30BaTENIbHBIX
Opra’Hu3anusx Poccniickoit Oenepanuu, peannu3yoImnx OCHOBHEIE
o0mieoOpa3oBarebHBIE  OPOrpaMMbl,  YTBEPKAEHHONW — pemeHuem  Kosierum
MunuctepcTBa npoceeiieHus Poccuiickoil denepanyu (mpotokos ot 3 aexkadps 2019 r.
Ne [TK-4BH).

L{enwn u3yueHus: PU3NKH:

NpUOOPETEHNE MHTEPECA M CTPEMIICHUST O0YYaroIUXCSd K HAYYHOMY H3YUYCHUIO
PUPOJIbI, PA3BUTUE UX UHTEIIEKTYAJTbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

Pa3BUTHE TPEACTABICHUIA O HAYYHOM METOJAC TNO3HaHWSA W (HPOPMHUPOBAHHE
MCCJIEIOBATENBCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHHSIM,

(OpMUPOBAHKME HAYYHOIO MHPOBO33PECHHS Kak pe3yjbTara HM3yYEHUS OCHOB
CTPOCHMSI MATEPUH U (PyHIAMEHTATIBHBIX 3aKOHOB (PU3HKH;

(OpMUPOBAHKE MPEACTABICHUA O ponM (PU3MKH JUIS  Pa3BUTHS JPYTUX
€CTECTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHIA;

Pa3BUTHE MPEACTABICHUH O BO3MOXKHBIX c(epax Oyaymed mpodecCHOHaTbHON
JESATEIILHOCTH, CBA3AHHON ¢ (PU3HMKOM, MOArOTOBKA K JAJIbHEHIIEMY OOYyYEHUIO B 3TOM
HapPaBJICHUM.

JlocTKeHHE 3TUX LENCH MporpaMMsl 1Mo (PU3MKE HA YPOBHE OCHOBHOIO OOIIErO
oOpazoBaHus 00ECNEYMBACTCS PEMICHUEM CIIETYOIINX 3a/1a4:

NpUOOPETEHNE 3HAHMIA O JAMCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHWYECKHX,
TEIUIOBBIX, AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;

NpUOOPETEHUE YMEHUNW ONMUCHIBATH W OOBACHATH (PU3MYECKUE  SIBJICHUSIC
MCIOJIb30BAHUEM TIOJTYUYEHHBIX 3HAHUH;

OCBOCHUE METOAOB PEIICHUS MPOCTEHIIMX PACUYETHBIX 33a4 C MCMOIb30BAHUEM
(pU3NYECKUX MOJIENEH, TBOPUECKHAX U MPAKTUKO-OPUEHTUPOBAHHBIX 33134,

pa3BUTHE YMEHWH HAOMOJaTh TNPUPOAHBIE SIBJICHWS W BBINOJHATH OIBITHI,
naboparopHble pabOTBl M 3KCHEPUMCHTAIBHBIE WCCICAOBAHUS C MCIOJIB30BAHUEM
WU3MEPUTENTBHBIX TPUOOPOB,;

OCBOEHUE MPUEMOB PaboThl ¢ MH(pOPMALKEH PU3NIECKOTO CONEPIKAHMUS, BKIHOYAs
UH(POPMALIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (M3MKH, aHAIA3 W KPHUTUYECKOE
OLICHWBAaHKE UH(OPMALUHY;

3HAKOMCTBO €O cdepamMu TPOPECCUOHAIBHONH  JIEATEIBHOCTH, CBS3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTHSMHM, OCHOBAHHBIMH Ha JOCTH)KCHHUSIX
(pU3NYECKOI HAYKH.

Ha wu3yuenne ¢usumku (0a30BBIH YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBOAUTCS 238 wacoB: B 7 Kiacce — 68 4vacoB (2 yaca B HEHEHIO),B
8 kmmacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 102 vaca (3 yaca B HEZIENIO).

[Tpeanaraemelii B mporpaMMe no GU3MKe NeEPEeUeHb JJabOPaTOpHbIX PabOT U OTBITOB
HOCHT PEKOMEHAATENBHBIA  XapaKTep, Y4YMTENb JACNAET BbIOOD MPOBEACHHS
7a0oparopHbIX PpaboOT M ONBITOB C YYETOM MHAMBHAYAIBHBIX OCOOEHHOCTEM
0o0ydarolmmxcsi, CHOUCKA SKCIEPUMEHTAIBHBIX 33JaHuii, MpEeAJaraéMblX B paMKax
OCHOBHOTO FOCYAAPCTBEHHOTO dK3aMeHa Mo PU3UKE.



COJAEPKAHUE OBYUEHUA

7 KJIACC
Pasznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKOLIET0 MHPA
®usnka — Hayka O mnpupone. SBieHus npUpoabl. DUHMYECKHE SABJICHUS:

MEXaHUYECKHUE, TEIIOBBIE, IIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.
duznvecKue BeIMUNHbL. M3Mepenne (pu3nuecKknx BEMMUnH. OU3nuecKkue mpudopsl.
ITorpemHoCcTs H3MEpEHU MexkayHapOaHas CUCTEMA €IMHULL.

Kak ¢u3mka ® JApyrue  €CTECTBEHHBIC HAYKA  M3Y4YalOT  MPUPOAY.
EcTtecTBEHHO-HAY YHBIH METOI NO3HAHMS: HAOIOACHHE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE TUIMOTE3, 00BICHEHUE HAOTIOAAEMOTO
spneHus. Onucanne (PU3HUECKUX SIBJICHUN C MOMOILBIO MOACIIEH.

Jlemoncmpayuu
MexaHu4eCcKue, TEMIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHHS.
duznueckre MpuOOPHI U MPOLEAYPa NPSIMbBIX H3MEPEHUI aHAIOTOBBIM M IA(POBBIM
nprOOPOM.

Jlabopamopnwvie pabomer u onvimoi

OnpenesneHre LeHsl ACTICHNS IIKATbl U3AMEPUTEIBHOTO MPUOopa.

H3mepenne paccTOAHUM.

H3mepenne 00bEMa 5KUIKOCTH U TBEPIOTO TENA.

Onpenenenne pa3MepoB MaJIbIX TEI.

H3mepenne Temneparypel Npy MOMOLIM KUAKOCTHOTO TEPMOMETPA U AATUYMKA
TEMIIEPATYPHI.

[IpoBeneHUE MCCAEAOBAHMS IO MTPOBEPKE THIOTE3BL. AAITBHOCTD MOJNETA IIAPUKA,
NYIIEHHOTO TOPU30HTAIIBHO, TEM OOJBIIE, YeM OOJIBIIE BBICOTA MY CKA.

Paznen 2. llepBoHaya/ibHbIC CBEACHHSI O CTPOCHHH BelEeCTBA

CrpoeHue BELIECTBA: aTOMBI U MOJIEKYJIBL, UX Pa3Mepbl. ONbIThI, JOKA3bIBAIOIINAEC
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrOKEHUE YacThll BelecTBa. CBA3b CKOPOCTH JBH)KEHHSI YACTHULL C TEMIIEPATY POH.
BpoyHoBckoe neuwxenue, nuddysus. BzauMoaeiicTBie YacTHIl BEIIECTBA. MPUTSIKEHHUE
Y OTTAJIKUBAHUE.

ArperarHble COCTOSIHMsI BELIECTBA. CTPOCHHUE Ta30B, MXUAKOCTEH W TBEPIBIX
(KpHCTQJUIMYECKUX) TeN. B3aMMOCBA3b MEXKIy CBONCTBAMM BEIIECTB B Pa3HBIX
arperatHeIX COCTOSHUSIX W WX ATOMHO-MOJIEKYJISIPHBIM CTpOoeHHMEM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUM BOJIBI.

Jlemoncmpayuu

HaOntonenue OpoyHOBCKOTO JIBUKEHUSI.

Habmonenue nuddyzuu.

Habmonenue siBiaeHUi, OOBACHSIOIIMXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM
YACTHIL BEIIECTBA.



Jlabopamopnwvie pabomer u onvimoi
OngeHka quameTpa aToMa METOJIOM PsIOB (C UCTONIb30BaHUEM (poTorpaduii).
OnbITH O HAOIOIEHUIO TEMJIOBOTO PACUIMPEHMSI Fa30B.
OnbITHl IO OOHAPYKEHUIO JEHUCTBUS CUJT MOJIEKYJISIPHOTO IPUTSKECHUSL.

Pa3nen 3. /IBukeHue U B3aUMOAeiicTBHE TeJl

Mexanuveckoe IBHKEHHE. PABHOMEPHOE M HEPABHOMEPHOE ABMXKEHUE. CKOPOCTB.
Cpennsist CKOpOCTb TPU HEPABHOMEPHOM ABHKEHUU. PAcuéT 1y TH 1 BpEMEHU IBUYKECHHSI.

SIBneHne nHepurK. 3aKOH MHEPUMU. B3auMOIEHCTBHE TEN KaK NPAUYMHA U3MEHEHHUS
CKOpPOCTH ABIWKEHMUs Tela. Macca KaKk Mepa MHEPTHOCTH Tena. [IOTHOCTH BelecTsa.
CBsI3b TUNIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B EAMHUIIE 00bEMA BELIECTRA.

Cuia KaK XapakTepucTuKa B3auMOAEHCTBUA Ten. Cuna ynpyrocta M 3akoH ['yka.
H3mepenne cuiibl ¢ MOMOLIBK TMHAMOMETPA. SIBIEHUE TATOTEHUS U CUIIa TsokecTH. Crta
TSDKECTU HA APYrux maHerax. Bec tena. HesecomocTs. Cl0KEHUE CHTT, HATTPABICHHBIX
no OAHOW mpsiMOM. PaBHOneicTBytomas cwil. Cuna TpeHus. TpeHUe CKOJIBKEHUS U
TPEHHE MOKOos. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu
HabmroaeHne MeXaHn4ecKkoro IBMKEHUS Tea.
H3mepenne CKOpOCTH MPSAMOIMHEHHOTO JBUYKEHUS.
HabGnronenne ssBneHust HHEPLUK.
Hab6nroneHne n3MeHeHnsi CKOPOCTH MPU B3aUMOJICHCTBUM TETT.
CpaBHeHre Mace 10 B3aUMOJICHCTBUIO TEIL.
CnoskeHue Cul, HAPABJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamopnwvie pabomer u onvimoi

OnpeneneHrue CKOPOCTA PABHOMEPHOTO JABMKEHUS (IIapUKa B SKUJKOCTH, MOJIETN
AIEKTPUUYECCKOTO aBTOMOOMIIS M TaK JaNee).

Onpenenenne CpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa WM [IAPUKA MO HAKJIOHHOM
TUIOCKOCTH.

Onpenenenre IOTHOCTH TBEPAOTO TENA.

OneITh, TEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSHKEHHS (Ie(OopMaliu) Mpy>KAHBI
OT IPUJIOKEHHON CHUJIEL.

OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT BECa Tela
Y XapaKTePA COMPUKACAOIIUXCS TOBEPXHOCTEH.

Paznen 4. /laBinenue TBEPABIX TeJ, *KUAKOCTECI 1 ra3oB

HaBnenue. CrnocoObl YMEHBIICHUS W YBEJIMYCHUS JaBlicHUs. [laBieHue rasza.
3aBUCUMOCTh JaBJCHUS raza oT o0béma, Temneparypsl. [lepenaya naBiaeHust TBEPAbIMU
TENaMH, SKUAKOCTSIMM W ra3amu. 3akoH [lackams. [IHeBMaTMyecKue MallMHbIL
3aBUCUMOCTh JIABJICHUS JKUJKOCTH OT DIIyOMHBL. ['MapocTaTM4ecKuii mapaaokc.
Coobmaromuecs cocyapl. [ MapaBInyeCKuE MEXaHU3MBI.

AtMmocepa 3emiam u  armMocepHOe JapiacHue. [IpUUMHBI CYIIECTBOBAHUS
BO3AYIIHOM 00onoukn 3eman. Oneit Toppuuemm. M3mepenne arMmochepHOro



JaBjeHNsl. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT BICOTHI HAJ YPOBHEM MOPSI.
[TprGopsl anst u3MepeHust AaTMOC(EPHOTO NABJICHUSI.

JlelicTBUE KUIKOCTH W ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITajgkuBaromiast
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozmyxormiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPBL.

[lepenaya naBneHUs JKUIKOCTBEO U TA30M.

CooO1maronmecs COCy/Ibl.

I'mapaBnnyeckuii mpecc.

[TposiBieHnE AeHCTBUS aTMOC(EPHOTO AABJICHUS.

3aBUCUMOCTD BBITAIKMBAIOUIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TENA U
TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUITBI BECY BBHITECHEHHOH YKUIKOCTH.

VYcioBue 1UIaBaHMs TE. TUIABAHWE WM TOTPYKEHHE TEN B 3aBUCHMOCTH
OT COOTHOILUEHUS TUIOTHOCTEHN TeNa U KU KOCTH.

Jlabopamopnwvie pabomer u onvimoi

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT O0BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIA.

OnpeneneHue BBITAIKABAKOLIEH CWIIBI, JCHCTBYIOIICH HA TENO, MOTPYKEHHOEB
JKAJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEHA CWIIBL, ACHCTBYIOMIEN HA TEJO
B )KHJIKOCTH, OT MacChl TEJIA.

OMNBITHL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKUBAKOLICH CUIIBL, ACHCTBYIOLICH
HA TEJIO B )KUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B )KUKOCTh YaCTH TeJIa U OT TIOTHOCTH
JKAJIKOCTH.

Konctpyuposanue apeoMeTpa WIA KOHCTPYUPOBAHUE JIOAKH U OIPEACICHUE €€
Irpy3000AbEMHOCTH.

Paznen S. PaGora u MOIHOCTB. JHEpPrus

Mexanuveckas padota. MOUTHOCTb.

[TpocThie MEXAHM3MBI: pbiyar, OJ0K, HAKIOHHAS MJI0CKOCTh. [IpaBuiio paBHOBECHS
peryara. [lpuMeHeHHe mpaBuia paBHOBECHs pblyara K OJOKY. «30J0TOE MPaBUIIO»
mexanuku. KITJ[ mpocThix Mexanu3mMoB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas 3Heprus. Kunetuueckas v noreHuuaibHas 3aeprus. [Ipespatienue
OJIHOT'O BHJIa MEXaHUYECKOW SJHEPTUU B IPYTOi. 3aKOH COXPAHECHMSI SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu
ITpruMepsl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomer u onvimoi

Onpeneneane pabOTBl CUJIBI TPEHUST MPH PABHOMEPHOM JIBHXKEHUM Tena
10 TOPU30OHTAJILHON MOBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBECHsI pblyara.



Hszmepenue KI1/] HaKTOHHOM MJTIOCKOCTH.
H3zyueHne 3aKk0Ha COXPAHEHUST MEXAHUYECKON SHEPTUU.

8 KUIIACC

Paznen 6. TensioBbie siBJ1eHUS

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHHS BELIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJT. ONBITHL, MOATBEPKAAOLIUME OCHOBHBIE MOJI0KEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOrO, SKMAKOTO W Ta3000pa3HOr0  COCTOSHHMW  BEHICCTBA.
Kpucrannuueckne u amopdusie Tena. OOBICHEHHE CBOHCTB Ta30B, >KUAKOCTEH W
TBEPABIX TEJI HA OCHOBE MOJIOXKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHue
Y KalIWUISPHBIE SBJICHUS. TEMI0BOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBs3b TEMIEPATYPBI CO CKOPOCTBIO TEILUIOBOTO ABHMIKEHUS YaCTHLL.
BryTpenHss sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH >HEPrUM: TEIJIONEpeaayda u
coBepuicHHe paboTel. Buael Temmonepenaud:  TEMIONPOBOAHOCTb, KOHBEKIMS,
U3ITyYCHHE.

KonuuecTBo TEmMOTHL. YAeabHAs TEIUIOEMKOCTh BEIIECTBA. TeIIOOOMEH W
TEIUIOBOE PABHOBECHE. YPABHECHHE TEMJIOBOro OayiaHca. [lnaBieHue m OTBEpacBaHUE
KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IulaBiicHus. llapooOpa3zoBanue u
KoHJeHcanus. Mcnapenwe. Kunenue. VYaenbHas TemioTa  napooOpa3oBaHUSL.
3aBUCUMOCTh TEMIIEPATYPBI KUIIEHHS OT AaTMOCPEPHOTO NABIEHUSI.

Bnaxuocts Bo3ayxa.

DHEeprus TOIJIMBA. Y ACNIBHAS TEIJIOTA CrOPAHUSL.

[TpuHimne! padoTsl TemioBeix asurarencii KI1/1 terioBoro apurarens. TennoBble
JIBUTATENIN Y 3aLUTa OKPYIKAOIIENA CPEIBL.

3aKO0H COXPAHCHHMSI U TPEBPALICHNS S3HEPTUM B TEMJIOBBIX MPOLECCAX.

Jlemoncmpayuu
HaOmtonenue OpoyHOBCKOTO JIBUKEHUSI.
Habmonenue nuddyzuu.
HaOntonenue siBiaeHuii cMaunBaHus U KAUJUTSPHBIX SIBJIEHUH.
HabnroaeHne TemmoBoro paciimpeHust TEN.
HU3MeHeHne naBiicHMs ra3a Mpd MW3MEHEHMM O00bEMAa W HArpeBaHUM WM
OXJIOKICHHH.
[TpaBunia u3MepeHust TEMIEPATY PhI.
Bunel Temionepenayu.
OXJTaKIEHUE MPU COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEIIIHUMU CHJTAMHU.
CpaBHEHME TEMIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
HaOntonenue kunenusl.
HaOntonenue noctossHCTBa TEMIIEPATYPhI MPH TUIABJICHUH.



Mopenu TeIIOBBIX IBUTATENICH.

Jlabopamopnwvie pabomer u onvimoi

OneIThl 10 O0OHAPYKEHUIO IEACTBUS CHIT MOJIEKYJISIPHOTO MPUTSIKCHHASI.

OnepIThI MO BEIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIK caxapa.

OneiTel O HAOMKOACHHUIO TEMJIOBOTO PACIIMPEHMS TA30B, KMIKOCTEH M TBEPIBIX
TEIl.

Omnpenenenne AaBIcHAs BO3AyXa B OAIIOHE MNPULA.

OneITI, TEMOHCTPUPYIOIME 3aBHCHMOCTh JABJICHUS BO3[yXa OT €ro 00bEMa U
HArpEBaHUS WK OXJIKICHMSI.

[IpoBepka TrWMOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTONOWMKA KUIKOCTH
B TEPMOMETPUYECKOM TPYOKE OT TEMIIEPATYPHI.

Hab6nroneHne n3aMeHeHnsl BHYTPEHHEH SHEPTUM TeJa B PE3YJIbTATE TEIJIONEPEAAUN
¥ pabOThI BHEIIHUX CHII.

HccnenoBanue siBieHUs TEMIOOOMEHA MPU CMEMIMBAHUK XOJOIHOM W ropsyeid
BOJIBI.

OnpeneneHue KOMUYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJAOW NPH TEMIOOOMEHE
C HarpeThIM METAJUTMYECKAM LAIHHIPOM.

OnpeneneHue yaenpHON TEMOEMKOCTH BEIECTBA.

HccenenoBanue npouecca ncnapeHus.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

OnpeneneHne yaeIbHON TEMIOTH IUIABICHHAS JIbJA.

Pazngen 7. DaeKTpu4ecKue H MATHUTHBIC SIBJICHUS

Onextpu3anus Tenl.  JlBa poga DIICKTPUYECKMX 3apsaoB. B3aumoneicTBue
3apsKEHHBIX TN, 3aKkoH KyJoHa (3aBUCMMOCTD CHJTbI B3AaMMOJECHCTBHS 3apPSPKEHHBIX TET
OT BEJIMUMHBI 3aPsAI0B U PACCTOSIHUS MEXKITY TEIAMH ).

OnexTpuueckoe mnone. Hanpsk€HHOCTh  dnekTpuueckoro mnons. [IpuHoun
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn 5neKTpuyecKux 3apsaoB. OJNEMEHTAPHBIA  DJICEKTPUUECKUN  3apsfl.
Crpoenue atoma. [IpOBOJHUKK W AUAIEKTPUKK. 3aKOH COXPAHEHMS SJIEKTPUUYECKOrO
3apsia.

ONEKTPUUYECKUN TOK. Y CJIOBHS CYLIECTBOBAHUS SJIEKTPHUECKOTO TOKA. MICTOUHMKN
NOCTOSSHHOTO TOKa. JIGHCTBMS 3IIEKTPUYECKOrO0 TOKA (TEMJIOBOE, XWUMHYECKOE,
MArHMTHOE). DIEKTPUYECKHUNA TOK B 5KHIKOCTSX W Ta3ax.

Onekrpuyeckas nenb. Cuia ToKa. DNEKTPUYECKOe HanpsbkeHue. CONMpPOTUBIICHUE
OPOBOJHMKA. YJEJIBHOE COMPOTUBICHHE BEIIECTBA. 3akOH OMma Ui ydacTKa LEHu.
[TocnenoBarenpbHOE M MAPALIEIBLHOE COCTMHEHUE POBOIHUKOB.

PaboTta 1 MOIIHOCTB 3NEKTPAYECKOTO TOKA. 3aKOH /[xoyns—JIeHna. DneKTpuyeckue
LENU U MOTPEOUTENN SNEKTPUUCCKON 3HEPriK B ObITy. KOpOTKOE 3aMBIKaHuE.

[TocTosiHHBIE MarHuThHl. B3auMOAEHCTBHE TOCTOSHHBIX MArHMTOB. MAarHuTHOE
nosic. MarauTHoOE NoJie 3eMJIA U €T0 3HAUYCHUE IS >KA3HU Ha 3emuie. OneIT Dpcrena.



MarHutHOe 1ToJIE MEKTPUYECKOr0 TOKA. [IpUMEHEHHE DIIEKTPOMAarHUTOB B TEXHUKE.
JIeiCTBME MAarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM. DJNEKTPOJBUATATENb MOCTOSHHOTO
ToKa. Mcnosib3oBaHWE DIEKTPOABHrareineid B TEXHUYECKUX  YCTPOMCTBAX W
Ha TPAHCIIOPTE.

Onbitel @apanesd. SBICHHE BNEKTPOMArHUTHOM wuHAyKumMH. [IpaBuno Jlenna.
Onekrporeneparop. CrocoObI MOTyYEHUS JIIEKTPHUECKONA SHEPTUH. DIEKTPOCTAHLNY Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHH.

Jlemoncmpayuu
DJICKTPU3ALUS TE.
JIBa poaa AAEKTPUUYECKUX 3aPI0B U B3AUMOICHCTBUE 3aPSXKEHHBIX TEIL.
YCTPOUCTBO U ICHCTBUE HJICKTPOCKOMA.
DNEKTPOCTATUYECKAS MHAYKLIUS.
3aKOH COXPAHEHMS AIEKTPUUYECKUX 3aPsII0B.
[TpOBOAHMKYM W AUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUI 3IEKTPUYECKOTO MO,
HcTOYHMKYM TTOCTOSIHHOTO TOKA.
JIEHCTBUSA BIEKTPUYECKOTO TOKA.
DNEKTPUYECKUANA TOK B KU IAKOCTH.
["a30BEIi pazps.
H3mepenne CHITbl TOKA aMIIEPMETPOM.
H3mepenne dIeKTPUYECKOro HAPSHKEHUS BOJBTMETPOM.
Peocrar u marazuH CONPOTUBIICHUH.
B3anMoeiCTBHE TOCTOSSHHBIX MArHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH PA3ACIICHHS TOJTKOCOB MATHUTA.
MoaenupoBaHUE MArHUTHBIX MMOJIEH MOCTOSHHBIX MATHUTOB.
OmneIT Operena.
MarsuTHOE 1oJe TOKA. DJIEKTPOMATHMT.
JIefCTBUE MArHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOABUIaTEINb NOCTOSTHHOIO TOKA.
HccnenoBanue saBiIeHMs SIEKTPOMArHUTHON WHIYKLIHH.
Omnbiter Gapanes.
3aBMCUMOCTB HANPABJICHUSI MHAYKIMOHHOTO TOKA OT YCJIOBUAM €r0 BOSHUKHOBEHHSI.
DIEKTPOreHEePaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomer u onvimoi
OnbIThl MO HAOTIOJCHUIO AJIEKTPU3ALIMU TN UHAYKIUEH U IPU COMPUKOCHOBEHUM.
HccnenoBanue NeACTBUS AIEKTPUUECKOTO MOJIsl HA MPOBOJAHUKU U TUDJIEKTPUKH.
COopka u npoBepka padbOThI HJAEKTPUUYECKON 1IEMU TOCTOSHHOTO TOKA.
H3MepeHue 1 peryJimpoBaHue CUJIbI TOKA.
H3MepeHue v peryaupoBaHUe HAMPSHKEHUS.
HccnenoBanue  3aBUCUMOCTM  CHJIBI  TOKa, MAYIIETO  4YE€pe3  Pe3UCTop,
OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.
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OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUUYECKOTO  CONPOTHUBIICHHUS
[IPOBOJAHMKA OT €r0 JUIMHBIL, IUIOLAAN NONEPEYHOr0 CEYEHU U Marepuraa.

ITpoBepka npaBuia CIOKEHUS HANPSHKEHUA MPH MMOCIEA0BATEILHOM COEIMHEHUHN
JBYX PE3UCTOPOB.

IIpoBepka npasuia s CUJIbl TOKA IPY NTApalIeIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne padOTEI HMEKTPHYECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.

Onpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIACMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CWJIBL  TOKA, HAYLIETO0 Yepe3  JIAMIIOYKY,
OT HAIPsDKCHUS HA HEH.

Onpenenenune KI1/] Harpesarens.

HccnenoBanre MarHuTHOIO B3aUMOJIENHCTBUSA ITOCTOSSHHBIX MArHUTOB.

H3yueHre MarHMTHOTO MOJIsl MOCTOSSHHBIX MarHUTOB MIPUA UX OOBEIMHEHUHN U
pa3acIcHAN.

HccnenoBanue neCTBUS DIEKTPAYECKOTO TOKA HA MArHUTHYIO CTPEIIKY .

OnbITB, JEMOHCTPUPYIOIIME 3aBUCAMOCTb CHJIbI B3aUMOACHCTBHUS KATYILUKU
C TOKOM W MarHuTa OT CUJIbI TOKA U HAIIPABJIEHHS TOKA B KATYLIKE.

H3yyenune AercTBrAss MArHUTHOTO NOJIS HA POBOAHUK C TOKOM.

KoHcTpyupoBanue u u3yueHue paboThl JJIEKTPOIBUTATENS.

Hsmepenne K111 351eKTpoABUTraTeNIbHON YCTAaHOBKH.

OMNBITHL IO UCCIIETOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM MHAYKIIMU. UCCIIEI0OBAHNE
W3MEHEHNI 3HAYEHHS U HANPaBIECHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Pasznen 8. Mexannueckue siBJIeHUsA

Mexanuyeckoe  AaBwkeHue.  MarepuaneHas — Touka.  Cucrema  OTCUETa.
OTHOCHTENIBHOCTh ~ MEXAHWYECKOrO0  JBW)KECHMS. PaBHOMEpHOE  NPSAMOJIMHEHHOE
JIBWKEHUE. HepaBHOMEPHOE NPAMONMHEHHOE IBWKEHME. CpemHss M MTHOBEHHAs
CKOPOCTH T€Ja NMPUA HEPABHOMEPHOM JIBU)KCHHH.

Yckopenue. PaBHOYCKOPEHHOE MPSAMOJIMHEHOE ABMKEHUE. CBOOOAHOE MAJICHUE.
Omnbrtel ['amunes.

PaBHOMEpHOE NBWXKEHME TO OKPY>KHOCTH. [leproa W wactora oOpanieHws.
JIunelinas u yriioBast CKOpOCTH. LIEHTPOCTPEMUTENIBHOE YCKOPEHUE.

IlepBriii 3akoH Herorona. Bropoit 3axkoH HetotoHa. Tpetwii 3axkoH HerotoHa.
[IpuHIMD CYTIEPITO3ULAN CUJT.

Cuna ynpyroctu. 3akoH ['yka. Criia TpeHUWs: CWiIa TPECHHUS CKOJIBXKEHUS, CHJIA
TPEHUS MTOKOS, APYTUE BUJBI TPEHHMSI.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MAICHUSI.
JIBm>kenue 1uiaHeT BOKpyr ConHna. [lepBas kocmuueckas CKOpocTb. HeBecomMoCTh n
NEPETPY3KH.
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PaBHOBecue MmarepuanbHON TOYKHM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPAOIO TENA € 3aKPETUIEHHOMN OCBIO BpallieHUsl. MOMEHT cuibl. LIEHTD TsHKECTH.

Hmnynec Ttena. W3Menenne wmnynbca. MMIynaeC Cuibl. 3aKOH COXPAHEHUS
UMITyJIbCa. PEaKTUBHOE ABMIKEHHUE.

Mexannueckas paboTa U MOUIHOCTh. PaboTa CWIT TSOKECTH, YNPYTOCTH, TPEHHMSI.
CBsi3b 3HEPrUM U paboThL. [loTeHIMANBHAS SHEPTHS TENA, TOAHITOTO HAJl TOBEPXHOCTHIO
3emid. [loTeHUManmbHas SHEPrus CXartoi MpyKuHbl. KuHeTnuyeckas sHeprus. Teopema
0 KMHETUYECKOW SHEPrUM. 3aKOH COXPAHEHUS MEXaHUYECKON SJHEPIUU.

Jlemoncmpayuu

HabmroaeHne MEXaHMYECKOro ABMYKEHUS TEJIA OTHOCUTENIBHO PA3HBIX TE OTCUETA.

CpaBHeHME MyTER U TPACKTOPUNA JBUKEHHSI OJJHOTO U TOTO K€ TEJIA OTHOCUTEIIBHO
pa3HbIX TEJI OTCUETA.

H3mepeHue CKopoCcTH B yCKOPEHUST TPSIMOITMHEHHOTO IBHYKEHUSI.

Hcecenenosanue Npu3HaKoB PaBHOYCKOPEHHOTO IBHKEHUS.

HabmroneHne ABIKEHMS TENA M0 OKPY>KHOCTH.

HabmroneHne MeXaHW4eCKnuX SIBICHUHM, TNPOUCXOMSAIUX B CUCTEME OTCUETA
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBWKEHMHM OTHOCHTEIIBHO KaOWHETa
1)Z6YIN7E

3aBUCUMOCTb YCKOPEHHUs TEIA OT MACChl TENIA U NEHCTBYIOLICH HA HETO CUJIBL.

HabmroneHne paBeHCTBa CUIT TP B3aMMOACHCTBUM TEL.

M3meHeHue Beca Tena Mpu YCKOPEHHOM IBUKECHHUN.

ITepenaya uMIrysibca pyu B3aUMOJEHCTBUM TEIL.

[IpeoOpazoBanus SHEPIUN PH B3aMMOACHCTBUM TEL.

CoxpaHeHre UMITYJIbCa MPU HEYIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue nMIysbca Ipy A0COIOTHO YIPYTOM B3aMMOACHCTBUM.

HabmroneHne peakTHBHOTO ABHKEHMUS.

CoxpaHeHre MEXAaHUYECKOM SHEPTUU MPU CBOOOIHOM I ICHUM.

CoxpaHeHME MEXAHWYECKON HHEPruM NPH JABWXKCHUM TEJNa TNOJ JCHCTBHEM
OPYKUHBIL.

Jlabopamopnwvie pabomer u onvimoi

KoHcTpyupoBaHnue TpakTa [jisl pa3roHa W JAJTbHEHIIET0 PABHOMEPHOIO IBHXKEHUS
HIAPUKA WK TEIEKKH.

Onpenesnenne CpeIHeEl CKOPOCTH CKOJIBKEHUST OPyCKa WM JBUKCHHS IIAPUKAIIO
HaKJIOHHOM IUIOCKOCTH.

OnpenesneHne yCKOPEHUsl TENA MPU PaBHOYCKOPEHHOM JBHXKECHWUHM N0 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH MPHA PABHOYCKOPEHHOM JABUKCHHUU
0€e3 HaYaJIbHOH CKOPOCTH.

[TpoBepka THWMOTE3bL: €CAM NPH PABHOYCKOPEHHOM ABWKCHHM 0O€3 HaYaIbHOM
CKOPOCTH NIYTH OTHOCSTCSI KaK PsiJl HEYETHBIX YACEI, TO COOTBETCTBYFOIUE MPOMEXKYTKH
BPEMEHH OJMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBKEHHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Onpenenenne KO3PPUIUMEHTA TPEHUS CKOJIBXKEHUSI.

Onpenenenue KECTKOCTH TPYIKUHBI.

Onpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKCHUU Tema
10 TOPU3OHTAJILHON MOBEPXHOCTH.

Onpenenenue padOTHl CUJIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ UCMOIb30BAHUEM
HEMOJBHYKHOTO U MOJBHKHOTO OJIOKOB.

H3ydeHue 3aK0HA COXPAHEHUS SHEPTUM.

Paznen 9. Mexannyeckue Koj1e0aHUsl M BOJHbI

KonebarenbHoe nBukeHrue. (OCHOBHBIE XAapAaKTEPUCTUKKM KOJICOAHWMA: MEpUof,
4acToTa, aMIUIATYJa. MareMaTU4YeCKHil W TPYKUHHBIA MasTHUKW. [IpeBpaiichue
SHEPIrUU MPHU KOJIEOATETLHOM JIBUKECHUH.

3aryxaromue KojeOaHus. BeiHykaeHHble KoneOanus. Pezonanc. MexaHudeckue
BOJHBI. CBOMCTBA MEXAHWYECKUX BOJIH. [IPONOJBHBIE W MOMEPEYHBIC BOJIHBL [[MHA
BOJIHBI M CKOPOCTh €€ pacnpocTpaHcHUs. MEXaHMYECKHUE BOJHBI B TBEPIOM TEIE,
CEUCMUYECKHUE BOJIHEI.

3Byk. ['poMKOoCTh 3Byka M BbicOTa TOHA. OtpaxeHue 3Byka. HMHPpazByk u
VJIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenne xonebanuii Ten nox ACHCTBUEM CUIIBI TSHKECTH W CHIIBI YITPYTOCTH.
Hab6nronenune konebanmii rpy3a Ha HUTH U HA TIPY>KHHE.
HabnroneHne BoIHY X ACHHBIX KOJIEOaHUil U pe30HaHCa.
PacnipocTtpaneHre TpOAOIBHBIX U OTIEPEYHBIX BOJIH (HA MOJIENH ).
Hab6nroaeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUI1 pE30HAHC.

Jlabopamopnwvie pabomer u onvimvi

OnpeneneHre 4acToThl U MEPUoa KOJIeOaHN MaTeMaTuyeCKOTO MAsITHHKA.

OnpenesneHre 4acToThl U MEPUOoIa KOJICOaHW MPY>KUHHOTO MASTHHAKA

HccnenoBanne 3aBUCUMOCTH MEpHoAa KojeOaHWH MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTM  TNEpUOAA KOJeOAHWH TPYKMHHOTO MAasiTHUKA
OT Macchl Irpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOAA KONeOaHuil rpy3a, MOABEUICHHOTO K HHTH,
OT Macchl Irpy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh MNEPHOJA KOJECOAHWHA NPY>KMHHOTO
MasITHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHust CBOOOIHOTO MaIEHUS.

Pazpaen 10. DiieKTpOMATrHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
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DNEKTPOMArHUTHOE TOJIE. DNEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
BNEKTPOMArHUTHBIX  BOMH. [IIkanma JNEKTPOMArHWTHBIX BOJH. KCnoib3oBaHuE
BIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJICKTPOMAarHuTHas mpupoaa ceeta. CKOpOCTh CBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOWCTBA AIEKTPOMArHUTHBIX BOJIH.
BoJIHOBEIE CBOWCTBA CBETA.

Jlabopamopnwvie pabomer u onvimoi
H3yueHne CBOHCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TENIE(POHA.

Paznen 11. CBeToBbIC SIBJICHUSA

JlyueBas mogmenb cBera. Mcrounuku csera. [IpsAMOIMHEHOE pacnpoOCTpaHEHUE
ceera. 3armenus Comuna u Jlywel. Otpaxenue cBera. [Inockoe 3epkano. 3akoH
OTPAXEHUS CBETA.

[TpenomiieHue cBeTa. 3aKOH MPENOMIIEHUsT ¢BeTa. [10JTHOE BHYTPEHHEE OTPAKEHHE
cBeTa. Menosib30BaHUE TIOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xopn nydeld B nuH3e. OnTryeckas cuctema (oroarrmapara, MUKPOCKONA U
Teneckona. ['na3 kak onruyeckas cucrtemMa. bim3opyKoCTh U JAITBHO30PKOCTb.

Paznoxxenne Oenoro ceera B ciekTp. OnbiTel HetoTOHA. ClO’KEHUE CNEKTPATBHBIX
UBETOB. /lucniepcus cBeTa.

Jlemoncmpayuu
[IpssMonTUHERHOE pacIPOCTPAHEHUE CBETA.
OTtpakeHne CBeTa.
[Toyyenne n300paKeHUM B INTOCKOM, BOTHYTOM M BBIYKJIOM 3€PKaIax.
IIpenomnenue caera.
OnTuyecKuii CBETOBO.
Xon iydei B coOuparonieit InH3e.
XoI y4el B pacCEUBArOLIEN JTUH3E.
[ToyyeHne n300paskeHUi ¢ MOMOIIBIO JIMH3.
[TpuHimn aeiicteus poToarmapara, MUKPOCKOIA A TEJIECKOA.
Mogens rinasa.
PaznosxkeHne 6emoro cBeTa B CIEKTP.
[Toyyenne 6emoro cBeTa Npyu CIOKEHUHA CBETA PA3HBIX L[BETOB.

Jlabopamopnwvie pabomer u onvimoi
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHMsI CBETOBOIO JIy4a OT yIJia MaJeHuUsI.
H3yueHne XapaKTEpUCTHK N300PaKEHUS MPEIMETA B MJIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTJ1a PEJIOMIIEHUS CBETOBOIO JIy4a OT yIJia NaJeHUs
HA FPAHUIIE «BO3AYyX—CTEKIION.
[Toyyenne n300pakeHni ¢ MOMOIIBIO COOUPAIOLICH JIMH3BL.
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Omnpenenenne (POKyCHOTO PACCTOSHUAS U ONITUYECCKON CUITBI COOMPAIOIIEH JIMH3HL.

OmBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

OnbITEl IO BOCTIPUATHIO LBETA MPEAMETOB IPU UX HAOIOJCHUH YEPE3 LBETOBBIC
(UIBTPHI.

Paznen 12. KpanToBbie ABJICHUS

Oneitel Peseppopna u mmaHeTapHas Mojaeiab atoMa. Mogens aroma bopa.
Hcnyckanne v nornomenue ceera aromoM. KBanTel. JInHEYaTbIe CIEKTPHIL.

PamnoaktuBHOCTh. Anb(ha-, OeTa- U ramma-usaydyeHus. CTpOEHHE aTOMHOTO sapa.
HyxknonHas Monens aroMHOro siapa. M3oromnel. PaguoaktuBHeie npespauieHus. [lepuon
MOJIypacnaaa aTOMHBIX SAEP.

S nepnble peakumn. 3aKOHbI COXPAHEHMS 3aPSI0BOTO0 M MAaCCOBOTO YMCEN. DHEPTHU
CBsA3M aTOMHBIX sanuep. CBsA3b MAacCel M JHEPruu. Peakuuu CUHTE3a W JENCHUS SIEP.
Hcrounvkm sHeprum CostHLA U 3BE3 .

Snepnas oHepretuka. [ICHCTBHAS PAJAMOAKTHBHBIX M3JYYEHUH HA IKUBBIC
OpPraHu3MBbl.

Jlemoncmpayuu
CHeKTpsl U31YYEHUS U TIOTTIOILEHUSI.
CIHeKTpsl pa3nu4HbIX ra30B.
Cnekrtp BOHOpOAA.
HaOmtonenue tpekoB B kamepe BuibcoHa.
Pabota cuéTunka HOHU3UPYIOIINX U3ITyYECHUH.
Perucrpanus n3nydeHus NpupOIHbIX MUHEPAIOB U POAYKTOB.

Jlabopamopnwvie pabomer u onvimoi

HabnroaeHne CiIomHbIX ¥ IMHEHYATBIX CIEKTPOB U3y YEHHS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPIMH YACTULBI MO TOPMO3HOMY MYTH
(mo otorpadusm).

H3mepenue paarnoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb

[ToBTOPUTENBHO-0000IAOIIMA MOIYJIb MPEAHA3HAYEH MJisi CUCTEMATU3ALMKU W
0000I11IeHNs TPEIMETHOTO COJCPKAHUS U OMbITA ACATEIbHOCTU, MPUOOPETEHHOTO MPH
U3yUYEHUM BCEro Kypca (u3MKM, a TaKxke [Uis TMOATOTOBKM K OCHOBHOMY
rOCyAapCTBEHHOMY 2K3aMEHY MO (PU3UKE JUTsl 00yYarOMIMXCS, BRIOPABIINX 3TOT YUEOHBIN
OPEIMET.

[Ipy M3yueHHM AAHHOTO MOMAYJSl PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BUIbI
JESITENBHOCTH, HAa OCHOBE KOTOPBIX OO0ECNEUMBACTCS JOCTHXKEHUE NPEAMETHBIX U
METANPEAMETHBIX TUJTAHUPYEMBIX PE3yIbTaTOB o0yueHus, dopmupyercs
€CTECTBCHHO-HAYYHAsT TPAMOTHOCTb. OCBOCHME HAyYHbIX METOJOB HCCIEAOBAHUS
SIBIICHU# TTPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUAMHU OOBIACHATh (PU3NUECKHE SIBICHHUS,
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[IPUMEHAS TOJIYYCHHBIE 3HAHHUSA, pEIIaTh 3aJadd, B TOM 4YHCIE KAYECTBEHHBIE H
OKCIIEPUMEHTAJIbHEIE.

[ IpuHIMOHANTBEHO AEATENBHOCTHBIM XapakTep JaHHOIO pasjielia peaTnu3yercs 3a CYET
TOT0, YTO 00YYAOIIMECS BHITOJHSIOT 331aHUS, B KOTOPBIX UM MPEAIAracTcs:

HA OCHOBE MOJIyYECHHBIX 3HAHWH PACIO3HABATH W HAYYHO OOBACHATH (PM3NUYECCKHUE
SIBJICHUS B OKPY KAIOIENW TIPUPOJIE U ITOBCEAHEBHOM KU3HU,

MCIOJIb30BaTh HAYYHBIE METO bl UCCICA0OBAHNS (PU3NUECKUX SIBIICHUH, B TOM YMCIIC
JUISL TIPOBEPKHU THIOTE3 U MOJIYUYECHUS TEOPETUIECKUX BEIBOJOB,

OOBSICHATH HAy4YHBIE OCHOBBI HAWOOJIEE BAXKHBIX JOCTH)KCHWUH COBPEMEHHBIX
TEXHOJIOTUM, HANpPUMEP, MPAKTHIYECKOr0 HCIOIB30BAHUSA PA3IUYHBIX HCTOYHHUKOB
DHEPIHM Ha OCHOBE 3aKOHA IMIPEBPAIICHUS M COXPAHEHUS BCEX H3BECTHBIX BHUJIOB
DHEPIUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

H3yueHne (u3nMku Ha ypOBHE OCHOBHOTO 00MIEro 0O0pa3oBaHUsl HAMPABICHO
HA JIOCTW)KCHUE JIMYHOCTHBIX, METAMPEIMETHBIX W MPEAMETHBIX 00pa3oBaTEIbHBIX
PE3YIITaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydeHus (U3MKW Ha YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHUs
y oOyyatomerocst 0yayT c(hOpMHUPOBAHBI CIAEAYIOMINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTPHOTHYECKOT0 BOCIIUTAHHUSA:

[IPOSABJICHNE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON
(U3nYECKOil HayKH;

LEHHOCTHOE OTHOLICHUE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB,;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS
TOTOBHOCTh K AQKTUBHOMY VYaCTHIO B OOCYKIACHMH OOIIECTBEHHO-3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C TPAKTUYECKAM MPUMEHEHUEM JOCTHIKEHUH PU3UKH,
OCO3HAHUE BAKHOCTU MOPAJIbHO-3TUYECKUX MPUHLIMIIOB B ACATEIIBHOCTH YUEHOT O,

3) 3CTETHYECKOr0 BOCTIUTAHUSA
BOCIIPUSITUE DCTETUUYECKUX KA4YeCTB (PU3NUYECKOH HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI' O TO3HAHHUS:

OCO3HAHWE LICHHOCTH (PU3NYECKOW HAyKH KAaK MOIIHOIO MHCTPYMEHTA MO3HAHHS
MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHAN, BOOKHEHNIIENA COCTABIIAIOIIENA KYIBTYPHI;

pa3BUTHE HAy4yHOW JFOOO3HATENIBHOCTH, WHTEpPECa K  HCCIEA0BATENBCKON
JEATENIBHOCTH,

5) popmupoBaHus KyJAbTYPBbI 310POBbS H IMOLHOHAJIBHOTO 0JIATONOJIYYHSI:
OCO3HAaHWE LEHHOCTH  Oe3omacHoro o0pa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MUPE, BOKHOCTU MPaBHJ O€30MacHOr0 MOBEACHHUS HA TPAHCIOPTE,
Ha JI0POrax, € JIEKTPAYECKUM M TETJIOBBIM 000PYJ0BaHUEM B IOMAIIHUX YCIOBHUSX,
c(hOPMUPOBAHHOCTL HABbIKA PEICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY W
TAKOro K€ paBa y APyroro 4eJI0BEKa,

6) TPYA0BOT0 BOCIIMTAHHS ¢

AKTUBHOE Y4YaCTHE€ B PEIICHUM TMPAKTUUYECKUX 3ahad (B paMKax CEMbH,
o0pa3oBareabHON  OpraHu3allii, ropoja, Kpas) TEXHOJOTMYECKOW W COLMAIbHON
HAMpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCJIE U (PU3NUYECCKUX 3HAHUMH;

UHTEPEC K MPAKTUYECKOMY MU3YUEHHIO MPO(DECCHid, CBIA3aHHBIX C (PU3UKOIA;
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7) 3K0JIOTUYECKOr0 BOCTINTAHUS S

OpUECHTAIMs Ha MPUMEHEHNE (PU3NYECKUX 3HAHWHU JUIsl PEHICHUS 33a7a4 B 001acTH
OKPYKarOLIEH CPeibl, INITAHUPOBAHUS TTOCTYIIKOB M OLICHKU X BO3MOXKHBIX TTOCIIEACTBUI
JUTA OKPY KAFOIIEN CPEIHI;

OCO3HAHUE MIOOATLHOTO XapaKTEPA SKOJOTUUECKMX MPOOJIEM U My TEH UX PELICHHUS,

8) ajanTanuu K N3MEHSIOMMMCSH YCJI0BHSM COUHAILHON U MPUPOIHOIi Cpeabl:

NOTPEOHOCTh BO B3aUMOJCHCTBUAM TIPU BBINOJHEHUM HMCCIEAOBAHWN M MPOCKTOB
(pU3nYECKOi HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

NOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIBHOCT;

noTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUIA, B TOM umnciie (GOPMYJIMPOBATH UACH,
NOHSTHS, TUIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHHUSX;

OCO3HAHUWE JNCPUIMTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTECH B 001acTH
($u3nku;

NJIAHUPOBAHKWE CBOCTO PA3BUTHS B NMPUOOPETEHUM HOBBIX (DPU3MUECKUX 3HAHWIA,

CTPEMJIEHHE AHAJIM3UPOBATH U BBISBIISATH B3AUMOCBS3H MPUPOIBL, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCTIOIB30BAaHUEM (PU3NUECKUX 3HAHWH;

OLICHKA CBOMX JCHCTBHUI C YYETOM BIIMSHUS HA OKPY KAOLIYHO CPENY, BO3MOKHBIX
TIIO0ATBHBIX MMOCIIEICTBUI.

METAIPEJIMETHBIE PE3YJIBTATDI

B pesynbrare oCBOEHHUs MPOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOywyatomerocs OyayT cpOopMUPOBaHBI METANPEAMETHBIC PE3YJIBTATHI,
BKJTIOUAIOIITUE TIO3HABATENIbHBIC YHUBEPCAIbHBIE YUeOHbBIE ICHCTBHUS, KOMMYHHUKATHBHBIC
YHUBEPCAIbHbIC YUeOHBIC JCHCTBUS, PETYISTUBHBIC YHUBEPCATbHBICYUCOHBIC ACHCTBHSI.

Ilo3naBare/ibHbIe YHHBepcAJIbHBbIE YUeOHbIE AeiicTBHSA
ba3oBble Jlorn4ecKkue aeicTBusi:

BBISIBJIAITh W XAPaKTEPU30BATh CYUIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUIA),

yCTAHABJIMBATH CYIICCTBEHHBINA MPU3HAK KIACCH(UKAIIUK, OCHOBAHUS
U1 0000IIEHNS U CPABHECHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMaTPUBAEMBbIX (PaKTaxX, JaHHBIX
1 HAOJTFOICHUSIX, OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM,

BBISIBJIATh TPUYUHHO-CJICICTBECHHBIC CBSA3M MPU U3YUYCHUU (PU3HYECKUX SBJICHUN U
MPOLIECCOB, JIENaTh BBIBOJBI C HCIOJIB30BAHUEM JICTYKTUBHBIX W WH]YKTUBHBIX
YMO3AaKJTFOUCHUM, BBIJIBUTATH THIIOTE3bI O B3AUMOCBS3AX (PU3NUECKUX BEJIMUHH,

CaMOCTOSITEJIbHO BbIOMpPATh CHoco0 pemeHus y4eOHOH (DM3MYECKO 3amaun
(CpaBHEHHME HECKOJIBKMX BAPUAHTOB PEIICHHUSI, BHIOOP HAMOOJIEE MOIXOASAIIETO C YUETOM
CaMOCTOSTEIBHO BBIJICTIEHHBIX KPUTEPHUEB).
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ba3oBbie ucciienoBaTebCKue 1eiCTBHS:

UCIOJIb30BAaTh  BOMPOCHl KAk HCCAEAOBATE/IbCKUHA WHCTPYMEHT  MMO3HAHMS,

MPOBOJIUTH MO CAMOCTOSATEIBLHO COCTABJICHHOMY TIJIaHY OIBIT, HECI0KHbIN
(U3MYECKUI DKCIEPUMEHT, HEOOJBIIOC UCCICAOBAHUE (PU3UUYECKOTO  SIBJICHUS,

OILICHMBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTh MH(OPMALIUIO, TOJTyYCHHYIO B XOJ1€
UCCJICI0BAHUSI WU DKCIIEPUMEHTA,

CaMOCTOSITENLHO  (POPMYJMPOBATh OOOOUIEHUST W BBIBOJABI MO PE3yJbTaTam
NPOBEAEHHOTO HAOIOIEHUS, ONBITA, UCCIICTOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIIee pa3BUTHE (PUBMYECKUX MPOILECCOB,a
TaK)Ke BBIJIBUTATh MPEANOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCJIOBUSX M KOHTEKCTAX.

Pabora ¢ unopmanmeii:

OPUMEHSTh  PA3JMYHbIC METOJABI, WHCTPYMEHTBI W 3aMpOChl NPU  TIOMCKE
1 0TOOpe MHPOPMALUKU WM JaHHBIX C YYETOM MPEATOKEHHOW YyueOHOH (Ppu3mueckoi
3a/1a4H;

AQHAIM3UPOBATh, CHCTEMATU3WPOBATh W  WHTEPHPETHPOBATH  MHQPOPMALMIO
PA3IAYHBIX BUAOB U (POPM NPEICTABICHHS,

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (POPMY MPEACTABICHUS MH(POPMALAN U
WTIOCTPUPOBATh PELIAEMBIE 3a1a4M HECIOKHBIMM CXEMaMH, JAMarpaMMaMH, WHOM
rpadukoit 1 MX KOMOWHAIASIMHU.

KommyHnukaTuBHbIE YHHBepcajibHbIe YyueOHbIE JAeiicTBHA:

B X0A€¢ OOCYXJIeHHsI YyueOHOrO Marepuana, pe3yjbTaToB jJ1adOpaTOPHBIX padoT
¥ ITPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00CY>KAaeMOM TEMbI M BBICKA3bIBATH UJICH,
HAIICJICHHbIE HA PEUICHUE 3a7aul U MOAACPKaHKUE OJIaroXKenareIbHOCTH OOLICHHUS;

COIMOCTABJISITh CBOM CYXKACHUS C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh Pa3jIMUUe U CXOACTBO MO3UIIMIA;

BBIP@KATh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTAX;

nyOJIMYHO MPENCTABNIATh PE3YJAbTaThl BBHIMOJIHEHHOTO (PU3UYECKOTO OMbITa
(PKCTIEPUMEHTA, UCCIIEAOBAHMS, TPOEKTA).

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHHON U MHIUBUAY AJIbHOM PabOThI
NPH PELICHUU KOHKPETHON (PU3HUECKOI MPOOIEMBI,

OPUHUMATH 1IE7T1 COBMECTHON NESITEIbHOCTH, OPraHU30BbIBAThH ACHCTBUS MO €€
JOCTHKEHUIO: PaCclpeeisaTh Poin, 00CYKAaTh MPOLUECCH U PE3YJbTaThl COBMECTHOM
paboThl, 0000IATH MHEHUST HECKOJIBKUX JIFOJICH;

BBIMOJIHATH CBOIO YacTh padOoThI, JOCTUras KAUECTBEHHOIO PEe3yJibTara Mo CBOEMY
HAMPaBJICHUIO U KOOPJAMHUPYS CBOU JEHCTBUS C IPYTUMHU YJICHAMU KOMAH/IbL;

OLICHMBATh KAYeCTBO CBOETO BKJIaJa B OOWMA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENBHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOACHCTBHUSI.
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PerynsitTuBHble YHHBepcajibHbIe Y4eOHbIe el cTBHS
Camoopranusanusi:

BBISIBJISITh POOJIEMBI B JKM3HEHHBIX W YYEOHBIX CUTyaUusx, TPEeOYHOMMX s
pemeHust GU3NYECKUX 3HAHMIA,

OPUEHTHPOBATHLCS B PA3IMUYHBIX MOAXOAAX MPUHATHS PEIICHUH (MHANBHIYAJIBHOE,
NPUHATHAE PEIICHUS B TPYIINE, TPUHATUAE PELIEHUH TPYIIOi),

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM PELICHUAS (PU3NYECKON 3a1auil WM TUTaHA
UCCIICIOBAHMST C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEAIaracMble BAPUAHTHI PEIICHUH;

JeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JIABATh AJICKBATHYIO OLEHKY CUTYALMX W NIPEJIararh IJ1aH €€ U3MEHEHNS,

OOBSCHATh NPUYMHBI TOCTH)KCHUS (HEAOCTHIKCHHSI) PE3YJIBTATOB JEATEIILHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJIHECHUS
(PU3NYECKOr0 HCCIEA0BAHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHUBIINXCS CUTYAlWH, YCTAHOBJICHHBIX OINMOOK, BOZHUKILINX TPYAHOCTEH;

OLICHMBATH COOTBETCTBUE PE3YJIBTATA LIETIU U YCIIOBUSM.

CTaBUTh c€0si HA MECTO APYTOTO YEJIOBEKA B XOJE CHopa WM AUCKYCCHH Ha
HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro.

NpPU3HABaTh CBOE MPABO HA OMMOKY MPH PEMICHUM (U3NYECKUX 3a7ad WA
B YTBEP)KACHHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MTPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K koHily oOyueHus B 7 kjacce NPEIAMETHBIE PE3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh C(POPMUPOBAHHOCTh Y O0YYArOIINXCS YMEHUI:

UCIOJIb30BaTh MOHATHS. (PU3MYECKUE W XHMHYECKHAEC SBIICHUS, HAOIIOJIECHUE,
SKCIEPUMEHT, MOJEINb, TMIOTE3a, CAMHHUIBI (PU3NUCCKUX BEJIMYMH, aTOM, MOJIEKYJIA,
arperaTHbIC COCTOSIHMSI BEHIECTBA (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHUUYECKOE
IBW)KCHHE  (PAaBHOMEPHOE,  HEPABHOMEPHOE,  MPSAMOJIMHEHHOE),  TPAcKTOpHS,
paBHOJACHCTBYIOIIAs Cuj, JAcdopManms (ymnpyras, [UJIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIIUECS COCY B,

paznuyarh sieiaeHus (aud@ysus, TEMIOBOE JBUKEHUE 4YaCTHI[ BELIECTBA,
PABHOMEPHOE JIBHYKEHUE, HEPABHOMEPHOE JBWIKEHHME, MHEPUUS, B3aMMOJECHCTBUE TEI,
PaBHOBECHE TBEPABIX TEN € 3aKPEIUIEHHOW OChIO BpALICHUs, Mepeaava JaBICHHS
TBEPABIMU TENAMH, JKAJIKOCTAMM W razaMu, arMOC()EpHOE NABJICHHE, IJIABAHUE TEI,
NPEBPALICHAS] MEXaHUYECKON SHEPTUM) TIO OMUCAHWIO MX XapPaKTEPHBIX CBOWCTB W HA
OCHOBE OMBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE,

pacro3HaBaTh NPOSBICHUE HM3YUYEHHBIX (PU3NYECCKUX SIBJICHUM B OKPYXKAKOLIEM
MUPE, B TOM YUCIIE (PU3NUYECCKUE SIBJICHHS B IPUPOJIC: MPUMEPHI JBUKEHUS C PA3TUYHBIMHU
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CKOPOCTSIMH B JKABON M HEXHABON MNPHUPOJEC, NEUCTBUE CHWIIBI TPEHHUSA B MPHUPOJE H
TEXHHUKE, BIMSHUE aTMOC(EPHOro NAaBICHHsS HAa >KUBOM OpraHu3M, IJaBaHUE PbIO,
pblYary B TEJIE YETOBEKA, MPU 3TOM NMEPEBOAMTH MPAKTUYECKYIO 3a/a4y B yUECOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) PU3NYECCKUX SIBIICHMIA,

OMHCHIBATh M3YYCHHBIC CBOMCTBA Te€n W (PU3MUECKHE SIBJICHHS, WCIOJb3Ys
(u3nUecKre BEIMYHMHBI (Macca, 00BbEM, TNIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCT,
CPEdHss CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHDKECTH, BEC TENa, CUIIA TPEHUS, JaBJICHUE
(TBEpAOro Tena, XMAKOCTH, Tas3a), BBHITAJIKMBAKOIIAS CWJa, MEXaHWyeckas paboTa,
MOIHOCTh, TUIEHO CHWJIbl, MOMEHT CHJIbI, KO3(P(UUMEHT TOJE3HOTO JCHCTBUS
MEXAHU3MOB, KMHETUYECKAas W TMOTEHUMAIbHAS SHEPIUs), NMPU ONMCAHWKA MPABHIBLHO
TPaKTOBATh (PU3MUYECKUI CMBICI UCTIOIB3YEMBIX BETUYMH, UX 0003HAUEHUS U €IUHHULBI
(U3NYECKUX BEIWYMH, HAXOAWUTH (DOPMYJIBI, CBS3BIBAKOLIME MAHHYIO (PU3MYECKYIO
BEIIMYMHY C JPYrMMH BEIUYMHAMH, CTPOUTH TpaMKA HM3YUYEHHBIX 3aBUCUMOCTEH
(PU3HYECKUX BEJTUYNH,

XapaKTepU30BaTh CBOWCTBA TeEJ, (PU3NUYECCKUE SIBICHUS M MPOLECCHL, MCIONB3YS
npaBujia CJIOKEHUS CWII (BIOJIb OAHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, mpaBujIo PaBHOBECHS pbryara (010Ka), «30J10TOE MPABUJIO» MEXAHUKH, 3aKOH
COXPAHCHUS MEXAHWYECKON SHEPrHH, MPH STOM JaBaTh CIOBECHYK (DOPMYJIHPOBKY
3aKOHA U 3aIMChIBATH €70 MATEMATHYECKOE BBIPAYKEHNUE,

OOBACHATH (PU3NUECKHUE SBIICHUS, MPOLIECCHl M CBOWCTBA TEJ, B TOM YMCIC WB
KOHTEKCTE  CHUTyalMil  MPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:  BBIABIATH
NPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTHh OOBACHEHWE M3 1-2 JIOTMYECKMX IHAroBC
onopoit Ha 1-2 U3y4YEeHHBIX CBOHCTBA (PU3MUECKUX SBIICHWH, (PU3HMUECKUX 3aKOHA WM
3aKOHOMEPHOCTH,

pelmars pacuéTHhIC 3aJaud B 1-2 JEHCTBHS, MCIONB3Ys 3aKOHBI M (OPMYJIbI,
CBSI3BIBANOIINE (PU3NUECKHUE BETUYMHBI. HA OCHOBE aHAJIN3A YCIIOBUS 3a7a4 3aTUCHIBATH
KPaTKOE YCIIOBUE, MOACTaBIATh (PU3NUYECKUE BEIUYMHBI B (OPMYJIBI M MPOBOIUTH
PACUETHI, HAXOAUTH CIPABOYHBIEC JAHHBIC, HEOOXOAUMBIE JJISl PEIICHUS 3314, OLCHUBATh
PEATUCTUYHOCTb MOy YCHHOH (PU3MUYECKON BEIIMUMHBL,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOA0B, B ONHWCAHWM WCCIIENOBAHUSA BBIIEIATH MPOBEPAEMOE MPEAIOIOKEHHUE
(runoTesy ), pa3myarb U MHTEPIPETUPOBATH MOJTYUECHHBIH PE3YIbTAT, HAXOAUTH OLIMOKH
B XOJI€ OIBITa, AeaTh BEIBOJBI 10 €r0 PE3yJIbTaTaM,

NPOBOAMTH OMBITH MO HAOMIOACHUIO (PU3MYECKHUX SIBIECHUN WM (PU3AUYECKUAX
CBOMCTB TeN: (POPMYJIMPOBATH MPOBEPSEMBIE MPEANIOJIOKEHUS, COOMPaTh yYCTAaHOBKY
U3 MPEAJI0KEHHOTO 000PYI0BaHHUSI, 3aIMChIBATH X0/ ONBITA U (POPMYTMPOBATH BBIBOBL,

BBITIOJTHATh NPSIMBIE U3MEPEHHSI PACCTOSIHASL, BPEMEHU, MACChI TeNa, 00bEMA, CHJIBI
¥ TEMIEPATYPhl C UCMOIB30BAHUEM AHAJIOTOBBIX W LU(PPOBBIX MPUOOPOB, 3aUCHIBATH
MOKa3aHWsi IPUOOPOB € YUETOM 33JaHHOM aOCOTIOTHON MOrPEIIHOCTH U3MEPEHUI;

NPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT IPYron
C MCNOJIb30BAHUEM MPSMBIX U3MEPECHUN (3aBUCUMOCTH IYTH PABHOMEPHO JBMKYILETOCS
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TEJNA OT BPEMEHU JBWKEHMS TENA, CUJIbl TPEHUS CKOJIBKEHUsSI OT Beca Tena, KayecTBa
00pabOTKM TOBEPXHOCTEH TEN M HE3ABUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIN
COMPUKOCHOBEHUSI TEJ, CUJIbI YOPYTOCTH OT YAJIMHEHUS MPYKHHBI, BBITAJIKABAOIIECH
CWIbl OT 00BbEMA NOTPYKEHHOW YacTW Tejla M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT TUIOTHOCTH TEJA, OT MIyOWHBI, HA KOTOPYIO OTPY>KEHO TEIO, Y CITOBHIA
TUTABaHMsI TEJ, YCIOBHN PaBHOBECHs pbluara M OJIOKOB, yY4aCTBOBAaTh B TUIAHUPOBAHWUU
y4eOHOr0 MCCIIEAOBAHUs, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEIys
OPEUIOKEHHOMY  IIaHy, (UKCUPOBAaTh PE3yJIbTaThl MOJYYEHHOW 3aBHCHMOCTH
(pU3NYECKUX BETUYHH B BUJIE IPEUIOKEHHBIX TaOMUIl U TPaQUKOB, JENaTh BBIBOJBINO
pe3yabTaTaM MCCIEI0BaAHNS,

NPOBOANTH KOCBCHHBIE M3MEPEHMS (PU3MUYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tena, CWIA TPEHHS CKOJIBXKEHMS, MJABJICHUE BO31YXa,
BBITAJIKABAKOLLIAS CHJIA, ACHCTBYIOMIAS HA MOTPY>KEHHOE B )KUAKOCTD TENO, KO3 PUIMEHT
NOJIE3HOTO ACHCTBHS MPOCTBIX MEXAHU3MOB), CIEAYS MPEATOKEHHOW MHCTPYKLMK: TIPA
BBITIOJTHCHUA HM3MEPECHUH COOMpaTh SKCHEPUMEHTAIBHYI) YCTAHOBKY M BBIUYMCIISTH
3HAYECHUE UCKOMOM BEJIMYMHBI,

coOnroaare mNpaBWja TEXHUKM O€30MacHOCTH mpu pabore ¢ J1adopaToOpHBIM
000pyJIOBaHUEM;

YKa3blBaTh MPUHUMUOBI ACHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOMIMECS COCYABI, OAPOMETP, pblYar, MOJBHKHBIA U
HETOABMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCT;

XapaKTepU30BaTh MPUHUMUIBL JCHCTBHS HM3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOH HA WX OMHCaHWs (B TOM YHCIE. TOJIWIHHAKH, YCTPOMCTBO
BOJONPOBOAA, THAPABIMYECKUHA TPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOH HAcCOC,
apeoMETpP), MCIONIb3Ys 3HAHHMS O CBOMCTBAX (PU3WYECKUX SIBICHUHA M HEOOXOAMMBIE
(pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

OPUBOJUTE MPUMEPHI (HAXOMUTh WH(OPMALMIO O NPUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MUECKMX 3HAHWA B MOBCEAHCBHOW S>KM3HM HJisi 00ECHEUYCHHS
Oe3omacHoCTH mNpH oOpalicHHA ¢ NpudOpaMu M TEXHUYECKHMMH yCTPOMCTBAMH,
COXPAHEHUS 30POBbs U COOTFOICHHS] HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKatOLICH
cpene;

OCYILIECTBIISATE OTOOP MCTOYHHUKOB MH(poOpManuu B MHTEpPHETE B COOTBETCTBHUHUC
3aJaHHBIM TTOMCKOBBIM 3aMPOCOM, HA OCHOBE MMCIOIIMXCS 3HAHWMA M MyTEM CPAaBHEHUS
PA3IMYHBIX UCTOYHUKOB BBIACISATH HHPOPMALIMIO, KOTOPAs SBISCTCS MPOTUBOPECUMBOM
WJIA MOKET OBITh HEAOCTOBEPHOIA;

WCMOJIb30BaTh MPU  BBIMIOJHEHUM YYEOHBIX 33JaHANA  HAYYHO-TIOMYJISIPHYHO
JUTEPATYpPy (PU3HYECKOTO COAEP)KAHUS, CHOPABOYHBIE MAaTEPUANIbI, PECYPCHl CETH
HUHTepHer, BIagerh NOpUEMAMH  KOHCIEKTHUPOBAHWS  TEKCTa, MPeoOpa3oBaHMs
uH(OpMaIK U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;

cO31aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE W YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHMKOB MH(OpPMALKK PU3NIECKOTO COACPKAHUS, B TOM YKHCIIE Ty OIMYHO
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JeNIaTh KPAaTKUE COOOIIECHUST O PE3yJIbTaTaX MPOEKTOB WM yUEOHBIX UCCIIETOBAHUM, TPH
3TOM TPaMOTHO HCIOJIb30BaTh W3YYCHHBI MOHATHIHBINA anmapar Kypca (u3nkw,
COIIPOBOXKIATH BEICTYIIICHUE IIPE3CHTALINEN,

IPH BBITIOJTHEHUH YUYEOHBIX MPOSKTOB U UCCIIEA0OBAHUI pacnpenessiTh 00sI3aHHOCTH
B I'PYIIIE B COOTBETCTBUHU € ITOCTABJICHHBIMU 3a{a4aMu, CJIEAUTH 34 BEIIIOJITHEHUEM IUTAHA
JCHCTBHA, aNEKBAaTHO OLECHMBATh COOCTBEHHBIA BKJIAA B ACATEIBHOCTH TPYIIIIHI,
BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMOICHCTBUE, YUNTHIBAS MHEHUE OKPYIKAFOIINX.

K xoHny oOyueHuss B 8 kiacce MmpeAMETHBIE Pe3yabTaThl HA OA30BOM YPOBHE
JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y O0YYArOIINXCS YMEHUI:

MCIOJIb30BaTh MOHSATHUS. Macca U pa3MeEPbl MOJIEKYJT, TEILUIOBOE ABM)KEHUE aTOMOB 1

MOJIEKYJI, arperaTHbIE COCTOSIHUS BEUIECTBA, KPUCTANIMYCCKUE U aMOPQHBIC TENa,
HACHIIICHHBIA W HEHACBIIICHHBIN Nap, BJAXXHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOM ABUIATEIb, DJIEMEHTAPHBIA DIIEKTPUYECCKUNA 3apAll, DIEKTPAIECKOE
M0JIC, TPOBOJHUKH U TUAJICKTPUKHU, TOCTOSIHHBIN SJICKTPUYECKHUM TOK, MArHUTHOE TOJIE,;

pa3nuuaTh SBJICHUS (TEMJIOBOE PACIIMPEHUE H CXKATHUE, TEIUIONEPEaYa, TEMIOBOE
PaBHOBECUE, CMAuMBaHHWE, KaMWUIAPHBIC SIBJICHUWS, WCIAPECHUE, KOHIACHCAIIMS,
IIJTABJICHHE, KPUCTALTU3 AU (OTBEpJEBAHUE), KUTICHUE, TEIJIONEPEAaYua
(TEMIOMPOBOIHOCTh, KOHBEKIMS, H3JIyYCHHUE), SNIEKTPU3ALUs TEN, B3AUMOICHCTBUE
3aps0B, NCHCTBUS BIEKTPAYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, JEHCTBUE MArHUTHOIO MOJS HA MPOBOAHUK C TOKOM, 3JICKTPOMarHUTHAas
WHIYKIUS) 1O ONHMCAHWK) WX XapPaKTEPHBIX CBOHCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3AUYECKOE SBJICHUE,

pacrno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SBJICHUI B OKPYXaOUIEM
MHUPE, B TOM YMCIIC (PU3MYECKHUE SIBJICHUS B MPUPOJEC. MOBEPXHOCTHOE HATSKCHHE W
KaMWIISPHBIC SBJICHUST B TPHUPOAC, KPUCTAUIBI B mpupoje, usnydeHue CosHua,
3aMEP3aHUE BOJOEMOB, MOPCKHE OpuW3bl, 00pa30BaHUE POCHI, TYMaHa, WHES, CHETa,
AICKTPUYECKUE SIBJICHUS B aTMOC(]EpE, DNEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emMin, Ipei( moarCcoB, POJIb MAarHUTHOTO TOJIS IS KU3HU Ha 3eMIIE, MOJISIPHOE
CUSHUE, TPU OTOM TNEPEBOJAUTH MPAKTUYECKYIO 3a7a4yy B Y4Y€OHYIO, BBIJCISThH
CYLIECTBEHHBIE CBOMCTBA (TPU3HAKY ) PU3NUECCKUX SBIICHUIA,

OMUCHIBATh HW3YYEHHBIC CBOHCTBA TE€N W (PUBMYECKUE SBIICHHS, MCHOJIb3YS
(U3MYECKUE BEMYMHBI (TEMIEpaTypa, BHYTPECHHSIS SHEPIUs, KOJIMYECTBO TEIJIOTHI,
yAeIbHas TEIUIOEMKOCTh BEUIECTBA, YICJbHAS TEIJIOTA MJIABJICHUS, YACIbHAS TEII0Ta
napooOpa3oBaHMs, yJAElIbHAs TEIJIOTA CrOPAHMs TOIUIMBA, KO3(P(PHUIMEHT MOJIE3HOrO
JNEUCTBUA TEMJIOBOW MAIUWHBI, OTHOCUTEbHASA BIIAXKHOCTH BO3AYyXa, JJIEKTPHUYECKUAMN
3apsil, CHIa TOKA, JIEKTPUUYECKOE HAMPSHKEHUE, COMMPOTUBRIIEHUE MMPOBOIHUKA, YIETBHOE
COIMPOTUBIIEHUE BEIIECTBA, pabd0Ta U MOIMHOCTh SJIEKTPUUYECCKOrO TOKA), MMPU OMUCAHUH
MPaBUJILHO TPAKTOBATh (PU3MYECKUI CMBIC] UCMOJB3YEMbBIX BETUYMH, 0003HAYCHUS U
CAVHUIBI  (PU3UYECKUX BEJIMYMH, HAXOAUTh (JOPMYJIBI, CBS3BIBAOMIME JAHHYIO
(U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYWMHAMHU, CTPOUTH TI'PaPUKH HW3YUYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIUYUWH,
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XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS W MPOLECCHI, MCIONB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOCHHS BELIECTBA,
OPUHLHAI CYNEPIO3UIUM TOJIEH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHUS 3apsa,
3akoH Oma A y4yacTtka uenu, 3akoH Jlxoyns—JIeHna, 3aKkOH COXPAHECHHs SHEPIUH,
IIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMMCBIBATH €M0 MATEMATHYECKOE
BBIPAKEHUE,

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluuii  OPAKTHKO-OPUEHTUPOBAHHOTO  XapakTEPa:  BBIABIATH  NPHYMHHO-
CJICIICTBEHHBIE CBS3H, CTPOUTH OOBACHEHUE U3 1—2 JIOTMUECKUX 1IAroB ¢ ONopoii Ha 1-2
W3YYCHHBIX  CBOMCTBA  (DM3MUECKUX  SIBJICHWNA, (U3AYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEI,

pelmars pacuéTHhIC 3aJaud B 2—3 JEHCTBHS, MCIONB3YS 3aKOHBI M (POPMYJIbI,
CBSI3BIBANOIIME (PU3NYECKKE BETMUMHBI. HA OCHOBE aHAJIN3a YCIIOBHUS 33Ja4H 3aMACHIBATh
KPaTKO€ YCJIOBHE, BBISBIATH HEAOCTATOK MAHHBIX MJIs PEIICHUS 330a4d, BBIOMPAThH
3aKOHBI U POPMYJIBI, HEOOXOAUMBIE ISl €€ PEMICHUS, TPOBOANTh PACUETHI M CPABHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECCKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOJIOB,  WCIOJB3Yysl  OMHCAHWE  MCCICAOBAHWS,  BBIICIATH  MPOBEPIEMOE
NPEINOJIOKEHUE, OLEHUBATH MPABUIIBHOCTD MOPSIIKA TPOBEACHUS UCCIIET0BAHUS, ACTATh
BbIBO/IbI,

NPOBOAMTH OMBITHl MO HAOMOACHUIO (PU3MYECCKUX SBICHUH WM (U3NYECKUX
CBOWMCTB Te€N (KANUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JTABICHHS BO3/yXa OT €ro o0béMma,
TEMIEPATYPBI, CKOPOCTH MPOLECCA OCTHIBAHKS M HArPEBAHUS PH U3TYUYEHUM OT LBETA
u3yvarouie  (MOrJomarnieii) MOBEPXHOCTH, CKOPOCTb  MCHAPEHUsST  BOJbI
OT TEMOEPATYPbl >KAAKOCTH M IUIOWAAA €€ TOBEPXHOCTH, SJEKTPU3aUUs Tell W
B3aMMOJCHCTBHE SJEKTPUUECKUX 3apsAA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MArHHMTOB,
BU3YaIM3aL1sl MAaTHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, NCHCTBUS MArHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBAa 3JICKTPOMArHWTA, CBOWCTBA 3JEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (POpMYyJIMpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 MPEAIOKEHHOTO 000PYA0BaHUS, OMMCHIBATE XOJ1 OIbITa U (POPMYITUPOBATH
BbIBO/IbI,

BBIMIOJIHATE MPSAMBIE HM3MEPECHUST TEMIEPATYPbl, OTHOCUTEIIBHON BIIAKHOCTH
BO3[yXa, CWJIbl TOKA, HANPSDKEHUS C HCIOJIB30BAHMEM AHAJIOIOBBIX NPHOOPOB H
JaTYNKOB (PU3UYECKUX BEJIMYMH, CPABHHUBATH PE3yJbTAThl W3MEPEHUH C y4YETOM
3a1aHHOM a0COFOTHOM MOTPEMIHOCTH,

NPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOH (PU3NUECKON BETMUYMHBI OT APYrOi
C MCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTh COMPOTHBJICHHAS MPOBOJHUKAOT
€ro JUIMHBI, MJIOMAAA MOMEPEYHOTO CEUEHUS! W YIEIBHOIO COMPOTUBICHUS BEIIECTBA
NPOBOJHMKA, CUJIBI TOKA, UAYLIETO YePE3 MPOBOAHUK, OT HANPSDKEHHWS HA MPOBOIHUKE,
UCCIICIOBAHUE MOCIIEC0OBATEILHOTO M MAPAJICIbHOTO COCAVMHEHHIA MTPOBOJHHUKOB):
IUTAHAPOBATh MCCIIEA0BAHUE, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPECHHUS, CIENYs
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NPEUVIOKEHHOMY TUIAHY, (PMKCHPOBAaTh PE3YJbTaThl MOJYYCHHON 3aBUCHMOCTH B BHUJC
TabmmL ¥ rpaMKoB, AETAaTh BBIBOIBI IO PE3YJIbTaTaM HCCIIEAOBAHUS,

NPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUYECCKUX BETHYMH (yACTbHAS TEMIOEMKOCTh
BEUICCTBA, COMPOTHUBRIIEHUE MPOBOJHUKA, pad0Ta W MOIIHOCTH 3JIEKTPHYECKOIO TOKA):
IUIAHAPOBATh M3MEPEHHUs, COOMpPaTh OKCICPUMEHTAIBHYK) YCTAHOBKY, CJEIys
NPEVIOKEHHOW MHCTPYKIMH, U BBIYUCIIATH 3HAYCHUE BEJIMYUHBI,

coOnroaarh mNpaBWja TEXHUKM O€30MacHOCTH mpu pabore ¢ 1adopaTOpHBIM
000pyIOBaHUEM;

XapaKTEepU30BaTh MPUHLUIBL ACHCTBUS M3YUYEHHBIX TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPO HA WX OMHUCAHWS (B TOM YMCIE. CHCTEMA OTOIJICHHS JIOMOB,
TUTPOMETP, napoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETYMK DIECKTPUUYECKOHN
SHEPruM, DIEKTPOOCBETUTENBHBIE NPHOOPBI, HArpeBaTENIbHBIE  JJIEKTPONPUOOPHI
(IpUMEPBI), SIEKTPUUECKUE MNPEAOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOJABUIATENb
NOCTOSSHHOTO TOKA), WCHOJIb3ysl 3HAHWS O CBOWCTBAX (PM3MYECKHUX SIBJIICHUH U
HEOOXOMMBIE (PU3HUYECKUE 3aKOHOMEPHOCTH,

Pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOHUCTBA M M3MEPUTENBHBIE TPUOOPHI IO
CXEMaM M CXEMaTWYHBIM PUCYHKAM (SKMIKOCTHBI TEPMOMETP, TEPMOC, NICUXPOMETP,
TUTPOMETP, JBHraTellb BHYTPEHHETO CrOPaHWs, JJIEKTPOCKOM, PEOCTAT), COCTaBISATh
CXEMBI JJIEKTPUYECKUX LIECTIECH € MOCIECI0BATEIbHBIM M MapaUICIbHBIM COEAMHEHUEM
3JIEMEHTOB, Pa3IMy4asl yCIOBHbIEC 0003HAYEHHMSI SJIEMEHTOB JJIEKTPUUYECKHX LIETCH;

OPUBOJUTE MPUMEPHI (HAXOIUTh HMHPOPMALMIO O NPUMEpax) MPaAKTHUYECKOTO
UCIOJb30BaHUsl (PU3WYECKMX 3HAHWI B TMOBCEIHEBHOM >KM3HU [UIsl OOECHEYCHUs
0€30MacHOCTH MPH 0OPALICHUH C MPUOOPAMK M TEXHUYECKMMH YCTPOHCTBAMU, COXPAHEHUST
3/I0POBbS M COOIOICHKSI HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPY>KarOLICH Cpere;

OCYILIECTBIIATE MOUCK MH(pOpMamu (PU3MUECKOro coacpkanus B MHTEpHETE, Ha
OCHOBE MMCEIOIIMXCA 3HAHWKA M NYTEM CPABHECHUS JOTMOJIHUTEIBHBIX HCTOYHUKOB
BBIICTIATE HMH(POPMALMIO, KOTOpas SBISICTCS NPOTHBOPEYMBONH WM MOXKET OBITh
HEIOCTOBEPHOM,

WCMOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUWNA  HAyYHO-TOIMYJISIPHYIO
JUTEPATYpy (PU3HUECKOTO COACPXaHMsI, CHPABOYHBIC MATEPUANIbI, PECYPCHI CETH
HUuTepHer, Brnageth NOpUEMAMH  KOHCIICKTHPOBAHMS TEKCTA, NPEeoOpa3oOBaHUs
uH(OpMaIK U3 OJHON 3HAKOBOU CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBIE MUCBMECHHBIE M KPATKUE YCTHBIC COOOMICHHs, 00001mas
WH(POPMALIMIO M3 HECKOJBKAX MCTOYHUKOB (PU3UUYECKOTO COJEP)KAHWS, B TOM YHCIIE
nyOIWMYHO  TPEACTABNIATH  PE3YJIBTAThl  MPOEKTHOW WM MCCIEN0BATENIbCKON
JESATEILHOCTH, TIPA 3TOM T'PAMOTHO HMCMOJIB30BaTh W3YUYCHHBIN MOHSATHIHBINA anmapar
Kypca (pU3MKH, COMPOBOKIATH BBICTYIUICHAE TPE3CHTALIUEH;

NOPH BBIMOJIHCHUM YYEOHBIX MPOEKTOB M MCCICAOBAHUA (PU3NYECKUX MPOLIECCOB
pacnpeaensaTe 00I3aHHOCTH B T'PyNIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/Ja4amH,
CIICIUTh 3a BBIMOJIHCHUEM I[UJIaHA JEHCTBHII W KOPPEKTHPOBATh €ro, aJcKBAaTHO
OLICHWBATh  COOCTBEHHBIA  BKJIQA B  JICATEIBHOCTb  TPYNIbL,  BBICTPaMBaTh
KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, TPOSBIISAS TOTOBHOCTh Pa3pEIIaTh KOH(DIUKTHL
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K xoHny oOyueHuss B 9 kjacce NMpeaAMETHbIE Pe3yJbTaTel Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(OOPMUPOBAHHOCTh Y O0YUYaArOIINXCS YMEHUI:

WCIOJIb30BaTh MOHSITHS. CHCTEMA OTCUYETA, MATEPHAJbHAS TOYKA, TPACKTOPHS,
OTHOCHTEJILHOCTh MEXAHWUYECKOTO JBWXKEHUS, Aedopmanus (ynpyras, miacTuyeckas),
TPEHHUE, LEHTPOCTPEMUTEIIEHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LEHTP THKECTH,
aOCOJIFOTHO TBEPIOE TEIIO, LIEHTP TSHKECTH TBEPAOIO TEJA, PABHOBECHE, MEXAHUYECKUE
KOJ1cOaHus M BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD, CIIEKTPHI UCITY CKAHH Sl
Y MOIJIONICHUS, alibda-, OeTa- U raMMa-U3JTyYeHU s, U30TOIbI, SACPHAS YHEPTETHKA,

pa3nuuaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE ABU)KCHUE,
PABHOYCKOPEHHOE MPSAMOJIMHENHOE ABMKEHUE, CBOOOAHOE MAJCHUE TENl, PABHOMEPHOE
IBWKCHHE MO  OKPY>KHOCTH, B3aUMOJACHCTBHE TENl, PEAKTUBHOE JBW)KCHUE,
KOJIeOaTENbHOE JBMKCHHE (3aTyXarolMe W BbIHYKIACHHBIE KOJEOaHWs), PE3OHAHC,
BOJIHOBOE JBUKCHHE, OTPAKEHHUE 3BYKA, MPSMOJIMHEHHOE PACIPOCTPAHEHHE, OTPAXKEHUE
Y MIPEJIOMJIEHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3NIOKEHHE OEI0ro CBETa
B CIEKTP M CIIO)KCHHUE CHEKTPAJIbHBIX LBETOB, AUCIEPCUSI CBETA, €CTECTBEHHAS
PATIMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTPA U3JTYUYCHHMS ) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JAHHOE (PU3HUECKOE
SIBJICHUE,;

Pacro3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PU3NUYECKUX SBJICHUH B OKPY KAIOIIEM MUPE
(B TOM uncne (PU3HUECKUE SIBICHUAS B MPUPOJC: MPUIMBBI U OTIUBBL, IBHKEHUE TUTAHET
COJIHEUHOW CHCTEMBI, PEAKTUBHOE JBH)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPACCHUE, CEHCMUYECKUE BOJIHBI, ILIYHAMH, 3XO0, LBETa TEI,
ONTUYECCKUE  SIBJICHUS B  NOPHPOJE, OMOJNIOTMYECKOE  ACHCTBHE  BHIUMOTO,
yJIbTPA(QHUOIETOBOTO M PEHTIEHOBCKOIO M3JYYEHUH, €CTCCTBEHHBIA pPaMOaKTUBHBINA
(hOH, KOCMUYECKHE JIyYH, PATNOAKTUBHOE U3TYUYEHUE MPUPOAHBIX MUHEPAJIOB, JCHCTBHE
PAIMOAKTUBHBIX W3JIyYCHHA HA OpPraHu3M 4YeJOBEKa), MNP OSTOM MEPEBOJIUTH
MPAKTUYECKYO 3a7ady B y4e€OHYIO, BBIACHATH CYUIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
(pU3NYECKUX SBIICHWIA,

OMHCHIBATh W3YYCHHBIE CBOMCTBA Tel W (PU3MYECCKUE SBICHHS, HCIONB3Ys
(pU3NYECKUE BEMUYHMHBI (CPENHSSE U MTHOBEHHAs! CKOPOCThH Tejla MPH HEPABHOMEPHOM
IBW)KCHHUH, YCKOPEHHUE, MEPEMEIICHUE, NYTh, YIJIOBAs CKOPOCTh, CUJla TPEHHUS, CHIA
YOPYTOCTH, CHJA TSXKECTH, YCKOPEHHE CBOOOAHOIO MAJCHMS, BEC TEA, UMITYJIbC TENA,
UMIYJbC CHJIBI, MEXaHWYeCKas padoTa W MOINHOCTh, MOTCHIMAIbHAS 3HEPIUs TENa,
NOJHSATOTO HaJA TMOBEPXHOCTHEO 3E€MJIM, MOTEHLHUAIbHAS SHEPTUs CXKATOW MPY>KUHBL,
KAHETUYECKAs SHEPrUsl, TIOJTHAS MEXAHWYECKAS SHEPTUsL, NEPUOA M 4aCTOTA KOJICOAHHUIA,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb
OPETOMJIEHUST CPEIbl), MPU ONUCAHWUM TPABHJIBHO TPAKTOBATh (PU3MYECCKHIA CMBICIT
UCIOJb3YEMBIX BEJIMYMH, O003HAYCHHS M E€AWHULBI (PU3NUYECKUX BEJIIMYMH, HAXOIWUTH
(OpMYJIBI, CBSA3BIBAIOLIME JAHHYKO (PU3MYECKYHO BEJIMYMHY C OPYTMMH BEIMYAHAMM,
CTPOUTH IPAPUKH U3YUYECHHBIX 3aBUCUMOCTEN (PU3MUECCKUX BEIMYMH,;
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XapaKTepU30BaTh CBOMCTBA TeM, (PU3MUECKHUE SBICHHUS W TPOLECCHI, WCIOJIB3YS
3aKOH COXPAHCHHs SHEPruM, 3aKOH BCEMHPHOIO TATOTCHHS, MPUHLMUI CYNEPHIO3ULIAN
CWJI, MPUHLMII OTHOCUTENILHOCTH ['amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMIYJIbCA, 3aKOHbBI OTPAXKCHUS W MPETIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOrO
M MAacCOBOTO YHMCEN MpPH SACPHBIX PEaKUMsaX, MOPH OSTOM JaBaThb CIIOBECHYIO
(OpMYITMPOBKY 3aKOHA M 3aIMCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE,

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluuii  OPAKTHKO-OPUEHTUPOBAHHOTO  XapakTEPa:  BBIABIATH  NPHYMHHO-
CJICICTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX 1IAroB ¢ ONOPOid Ha 2—3
W3YYCHHBIX  CBOMCTBAa  (PM3MYECKMX  SIBJICHWNA, (U3AYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEI,

pelmars pacuéTHhIC 33Ja4d (OMHUPAKOLIMECS HA CHUCTEMY M3 2-3 ypaBHCHHIA),
UCMOJb3ysl 3aKOHBI W (POPMYJIBI, CBSA3BIBAOLIME (PU3NUYECKUE BEJIIMYMHBL. HA OCHOBE
aHaJM3a yCJIOBUS 33/1a4M 3aMUCBhIBATh KPATKOE YCIOBHE, BBISBIISATH HEAOCTAIOIIUE MU
W30BITOUHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE U PELICHMUS,
NPOBOANTH PACYETHI M OLIEHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HAYEHHS (PU3NUECKOI
BEJINYMHBI;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOJIOB,  HWCIOJB3ysl  OMHMCAHWE  WMCCICAOBAHWS,  BBIICIATH  MPOBEPIEMOE
PEINOJIOKEHUE, OLEHUBATH MPABUIIBHOCTD MOPSIIKA TPOBEACHUS UCCIIEA0BAHUS, ACTATh
BBIBO/IbI, HTHTEPIPETUPOBATEH PE3YIbTaThl HAOIIOJACHHIA U OMBITOB,

NPOBOAMTH OMBITHl MO HAOMOACHUIO (PU3MYECCKUX SBICHUH WM (U3NYECKUX
CBOMCTB Ten (M3y4yeHHE BTOPOro 3aKOHa HBIOTOHA, 3aKOHA COXPAHECHWS SHEPruM,
3aBHCUMOCTb MEPUOaa KoneOaHuil Mpy>KMHHOTO MAsTHUKA OT MAacChl Ipy3a U XKECTKOCTU
OPYXMHBlL M HE3aBUCUMOCTb OT aMIUIMTYAbl MaJlbIX KOJICOaHWH, MPsSMOIUHEHHOE
PacCIpOCTPAaHEHHE CBETA, PA3JIOKECHUE OCNIOro CBETa B CHEKTP, M3YUYEHUE CBOMCTB
M300pKECHUS B IJTIOCKOM 3€pKaJie M CBOHCTB M300paKeHUs MPEAMETA B COOMparomeit
JMH3€E, HAOMIOJCHHUE CIJIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUYEHUS ): CAMOCTOSTEILHO
coOMparh yCTAaHOBKY M3 M30BITOYHOI0 HAOOpa 000PYA0BaHMS, ONUCHIBATH X0 ONBITA U
€r0 pe3yJIbTaThl, POPMYIUPOBATH BHIBOBL,

NPOBOANTH MPH HEOOXOIUMOCTH CEPHIO MPSAMBIX U3MEPEHUM, ONMPEACTSs CPEIHEE
3HAUEHUE W3MEPAEMOl BenMUMHBI ((POKYCHOE PACCTOSHUE COOMPAOIIEH JTUH3BI),
00OCHOBBIBATh BEIOOP CIOc00a M3MEPEHUS (M3MEPUTENBHOTO MpUOopa);

NPOBOAMTH UCCIICTOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BETMYHMH C HCITOJIb30BAHUEM
OPSIMBIX H3MEPEHUH (3aBUCUMOCTB IyTH OT BPEMEHH MPH PABHOY CKOPEHHOM JBUKCHHUN
0€3 HaYaJIbHON CKOPOCTH, MEPUOAA KOJICOaHNI MAaTEMAaTHYECKOIO MAsTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAXEHHUS CBETA OT YIUIA MAJACHUS W YIJIa IPEJIOMIIEHUS OT
yria MajcHus): TUIAHWPOBATh MCCIICAOBAHHME, CAMOCTOSITEIBHO COOMpAaTh YCTaHOBKY,
(pUKCUPOBATH PE3YJIBTATHI MOJYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEITUYAH B BUJC
TabmmL ¥ rpaMKoB, AETATh BBIBOABI IO PE3YJbTaTaM HCCIIEA0BAHNS,
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NPOBOANTH KOCBEHHBIC M3MEPECHHS (DU3MUYECKUX BEIUYHMH (CPEAHSISI CKOPOCTh W
YCKOPEHHUE TEJIA MPU PAaBHOYCKOPEHHOM JABW)KCHUH, YCKOPEHUE CBOOOJIHOIO MAJACHMUS,
JKECTKOCTh MPY>KUHBL, KOX(PPULIMEHT TPEHUS CKOJIBKEHUS, MEXaHW4eckas padora u
MOIIHOCTb, YaCTOTA W MEPUOJT KOJICOAHNI MaTEMAaTHYECKOTO U MPY>KUHHOTO MATHUKOB,
ONTUYECKasl Cuiia COOMPArOLIEH TMH3BI, PAAMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHMS,
coOMparh SKCIECPUMEHTAIBHYI0 YCTAHOBKY W  BBINOJHATH HW3MEPEHUs, CIEays
NPEUIOKEHHOW WHCTPYKIMHM, BBIYMCIIATH 3HAYCHHE BEIUYMHBI W AHAIM3UPOBATH
NOJTyYEHHBIC PE3YABTATHI C YUETOM 3aIJaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOnroaarh mNpaBWja TEXHUKM O€30MacHOCTH mpu pabore ¢ 1adopaTOpHBIM
000pyIOBaHUEM;

pa3nuyuaTh OCHOBHBIE MPU3HAKK M3YUYEHHBIX (PU3NYECKUX MOJEINICH: MaTepralibHast
TOYKA, a0COMIOTHO TBEPAOE TENO, TOUCYHBIA MCTOYHUK CBETA, Jy4, TOHKAs JIMH3Q,
TUTAHETapPHAs MOACIIb aTOMA, HYKJIOHHAS! MOJIEb AaTOMHOTO S,

XapaKTepU30BaTh NPUHUMUIBL JCHCTBHS HM3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOPOi HA UX OMMCAHMS (B TOM YHUCIIE. CIIUAOMETP, JATYMKH TOJIOKEHUS,
PACCTOSTHUS M YCKOPEHUS, PAKETa, 3XO0JIOT, OUKH, EPUCKOI, (poToanmapar, ONTHYCCKHE
CBETOBOJBI, CHEKTPOCKOM, JO3MMETP, KaMmepa BuibCoHa), WCMONb3ys 3HAHUSIO
CBOMCTBAaX (PUBNYECKUX SBIECHUI 1 HEOOXOAUMBIC (PU3HUECKHNE 3aKOHOMEPHOCTH;

UCMOJIb30BAaTh CXEMBI W CXEMATUYHBIC PHCYHKH W3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUUYECKUX MPOLECCOB MPU PEUICHUN
y4e€OHO-NPAKTUYECKHUX 337a4, ONTHYECKHE CXEMBI JJsl MOCTPOCHHS W300paKCHUIB
TUIOCKOM 3€pKajie U COOMPArOLICH TUH3E,

OPUBOJUTE MPUMEPHI (HAXOAUTh WH(OPMALKIO O MNpUMEPax) MPAKTHYECKOIrO
UCMOJb30BaHUsl (PU3MUECCKUX 3HAHWA B MOBCEAHCBHOW S>KM3HM IJIsi OOCCICUYEHHS
Oe3omacHOCTH MpH oOpamieHMH ¢ OpUOOpaMu M TEXHUYECKUMM YCTPOHCTBAMM,
COXPAHEHUS 30POBbS U COOMOACHHAS HOPM SKOJIOTMYECKOIO MOBEACHUS B OKPY>KArOIICH
cpene;

OCYIIECTBIIATh MOUCK MH(pOpManuu (U3NYECKOTO CoacpkaHus B MHTEpHETE,
CaMOCTOSITENNLHO (OPMYJIMPYs TOMCKOBBIA 3ampoC, HAXOAWTb NYTH ONPEIACICHUS
JIOCTOBEPHOCTH TOJYYCHHOH WH(OpMaMM Ha OCHOBE UMEIOIIUXCS 3HAHWUU U
JOTMOJIHUTENIBHBIX UCTOYHUKOB,;

WCMOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUNA  HAYUYHO-TOIMYJISIPHYIO
JUTEPATYpy (PU3HUECKOTO COACPXaHMs, CHPABOYHBIC MATEPUANIbI, PECYPCHI CETH
HWuTepHer, Brnageth NOpUEMAMH  KOHCIICKTHPOBAHMS  TEKCTA, NPEeoOpa3oOBaHUs
uH(OpMaIK U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIC TMHCBMEHHBIE M YCTHBIE COOOICHHS HA OCHOBE
uH(pOPMALM W3 HECKOJIBKMX HKCTOYHMKOB (PU3NYECKOTO COAECPKaHUs, NyOIMYHO
OPEACTABIIATH PE3YJIBTATHI TPOEKTHON WM HCCIIEN0BATENILCKOM NEATENBHOCTH, IPU 3TOM
rPaMOTHO HCMOJIB30BATh HW3YUYEHHBIN IIOHATHWHBIA anmapar u3y4aeMoro pasiena
(U3MKA W COMPOBOXKAATH BBICTYIUICHUE NPE3CHTAMEH C YYETOM OCOOCHHOCTEH
ayIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
No HanmenoBanue Komuuectso | Ilporpammuoe conepskanrie |  OCHOBHBIE BUJIBI ICITEILHOCTH 00YYarOIIAXCS
n/m Pa3/ICIIOB U TEM 4acoB

y4ueOHOTro mpeaMeTa

Paszpnen 1. @u3uka u ee poJib

B MO3HAHHH OKPYKAKOLIEro Mupa

BeIn4nH. Ousnueckue
npuOopkl. [lorpemHOCTh
M3MEPECHUH
MesxayHapoaHas cuctema
CAUHULL

1.1 | ®uznka — Hayka 2 du3nka — HayKa o Mpupoje. | Beispnenue paznnunii Mexay pU3n4eCKUMH U
O MPUPOAE SIBrieHus PUPOBL. XUMUYECKAMH MTPEBPALLICHUSIMMU.
DOU3NYECKUE SIBICHUS: Pacno3naBanue v knaccupukanus PU3AIECKAX
MEXAHUYECKHUE, TEIJIOBLIE, | SIBICHUN: MEXAaHUYECKUX, TEIJIOBBIX,
DIEKTPUUECKUE, BNEKTPUUYECKUX, MATHATHBIX A CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Hab6nronenue v onvicanue GPU3nYeCKuX SIBJICHUIMA
3BYKOBbBIE
1.2 | ®usnueckue 2 OU3NYECKUE BETUYUHBL. OnpenesieHre UEHbI ACJICHHS] IIKAITBI
BEJIUYUHBI H3mepenne pusndecknx WU3MEPHUTENBHOTO TPUOOpa.

H3mepenue IMHEHHBIX pa3MepPOB TEIl U

ITPOMEXKYTKOB BPEMEHU € YUETOM MOTPEIIHOCTER.

H3mepenmne o0bEMa KUIKOCTH U TBEPIOTO TENA.
H3MepeHue TeMneparypbl Ipu MOMOLIH
YKUJKOCTHOTO TEPMOMETPA U JaTurKa
TEMIEPaTyphl.

BoInosHeHnEe TBOPUECKUX 3aaHUH 11O MTOUCKY
coco0OB U3MEPEHUSI HEKOTOPBIX (PU3NYECKUX
XapaKTEPUCTHK, HATPUMEP, PA3MEPOB MAJTBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLINX PACCTOSIHHIA, MAJIBIX
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NPOMEXYTKOB BpeMeHH. O0CyKICHUE
NpeAIaracMbIx crmocoOoB

1.3. | EcrecTBEHHO- 2 Kak ¢uzuka n npyrue BreIaBrmkeHHE THITOTES, OOBIICHSFOLIAX MPOCTHIE
HAy4HBIA METOA €CTECTBEHHBIE HAYKH SIBJICHMSI, HATIPUMED:
MO3HAHU S M3YYaroT IPUPOAY. — MIOYEMY OCTAHABIIMBAETCS JBMKY ILIEECS
EcTecTBEeHHO-HAYYHBIT 10 TOPU3OHTAIBHOM IMOBEPXHOCTH TEINO;
METO/ IIO3HAHUS: — IIOYEMY B JKAPKYIO MTOTOAY B CBETIION OJEKIE
HaOJIFOICHUE, MOCTAHOBKA | MPOXJIAHEH, ueM B TEMHOM. [ [pennoxenue
Hay4YHOT0 BOITPOCA, CrocoO0B MPOBEPKHU TMIIOTE3.
BBIABUKCHHUE THUIIOTES, [TpoBeneHue uccaenoBaHus Mo MPOBEPKE KAKOM-
AKCIIEPUMEHT MO TPOBEPKE | TUOO TMIOTESBI.
TUNOTE3, O0OBSCHEHHUE [TocTpoenue mpocTelmmx Moaeneh (PU3NIECKUX
HaOJIFO1aEMOT0 SIBJICHUSI. SIBJICHUH (B BUJIC PUCYHKOB HJIM CXEM ), HATPUMEDP
Onucanuie PpU3NIECKUX MAJCHUE MPEAMETA; TPAMOJIMHEHHOE
SIBJICHUH C IMTOMOILBIO pacpoCTPaHEHUE CBETA
MoJenei
Hroro no pazneny 6
Pazpnen 2. IlepBoHayajibHbIE CBEACHHUSI O CTPOCHHH BelleCTBA
2.1 | Crpoenue BemecTBa 1 Crpoenue BelecTna: HabnroneHne v uHTEpIpeTalys ONbITOB,

aATOMBI U MOJIEKYJIBL, UX
paszmepsl. ONBITEHL,
JOKa3bIBAKOIINE
JUCKPETHOE CTPOCHUE
BEILECTBA

CBUJICTEJILCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JInYHbIX BEILECTB B BOJIC.

OueHka pa3MepoB AaTOMOB U MOJIEKYJT

C UCIOJIb30BaHKEM (pOoTOrpaduii, MOTYUEHHBIX
HA aTOMHOM CHJIOBOM MUKpockone (ACM) —
nadboparopHas padota no teme: «OneHka
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AMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3zoBanuemM (potorpaduii)y.
OnpenenieHne pa3MepoB MAIIbIX TEN

2.2 | IBykeHue u
B3aMMO/JICHCTBHE
YaCTHIL] BEIIESCTBA

JIBH>KEHME YaCTHIT
BemecTsa. CBsA3b CKOPOCTH
JIBH>KCHUST YaCTHIL

C TEMIIEPATyPOil.
bpoyHOBCKOE IBUKEHHUE,
g dy3us.
B3aumoaelicTBrUEe 4acTHIl
BEIICCTBA. TPUTSHKCHUAE U
OTTAJIKUBAHUE

Hab6nronenue u 00bsicHEHNE OPOYHOBCKOTO
JOBWKCHUS U SIBNIEHUS TAPPY3HH.

[TpoBeneHue 1 OOBICHEHUE ONBITOB

110 HaOIFOACHUIO TEIUIOBOTO PACIIMPEHUS TA30B.
[TpoBeneHue 1 OOBICHEHUE OMBITOB 11O
OOHAPYKEHUIO CHJI MOJIEKYJISTPHOTO MPUTSKCHHUS
Y OTTAJIKWBAHUS

2.3 | ArperarHeie
COCTOSIHUMS BEILIECTBA

ArperarHble COCTOSIHHS
BEILIECTBA: CTPOCHHUE I'a30B,
JKUIKOCTEN U TBEPIBIX
(KpHCTANIMYECKUX ) TETT.
BzauMocBs3p MexIy
CBOMCTBAMU BEILECTB

B Pa3HbIX arperarHbix
COCTOSIHUSIX U UX
ATOMHO-MOJICKY IS PHBIM
cTtpoenreM. OcoOEHHOCTH
arperarHbIiX COCTOAHUNA
BOJIBI

Onucanue (C UCMOJIB30BAHUEM TTPOCTHIX
MOJIETIEH ) OCHOBHBIX Pa3/IMUMii B CTPOSHUM ra30B,
YKUAKOCTEH U TBEPIBIX TEN.

OOBsICHEHNE MAJTON CKUMAEMOCTH SKUJIKOCTEH 1
TBEPABIX TEN, OONBIION C)KUMAEMOCTH Ta30B.
OObsicHeHnE coxpaHeHust GOPMbI TBEPABIX TEN U
TEKYYECTH KU IAKOCTH.

[TpoBeneHnE OMBITOB, TOKA3BIBAKOIINX, YTO

B TBEPIOM COCTOSIHAM BOJIbI YACTHIIBI HAXOAATCS
B CPEIHEM JAJIbIIE APYT OT Apyra (MIOTHOCTh
MEHBIIE), YEM B KHJIKOM.

Y CTaHOBJICHUE B3aUMOCBS3U MEXKAY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUIN BOJIbI
CYILLIECTBOBAHUEM BOAHBIX OPTraHU3MOB

(MC — Guonorus, reorpadus)

Hroro no pazaeny
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Pa3aen 3. /IBuskeHHe U B3aUMO/A€eiicTBHE TeJl

3.1 | Mexanunueckoe 3 Mexannyeckoe ABmwxkeHne. | McciienoBanue paBHOMEPHOTO IBUKEHUSA,
JBUKCHHE PaBHoMepHOE 1 OTIPENIENICHUE €T0 PU3HAKOB.
HepaBHOMEpHOE ABKeHne. | HaOnmronenne HepaBHOMEPHOTO IBHKCHHS U
Ckopocte. Cpennsis OTIPENIENICHUE €r0 OTIIMYMIA OT PABHOMEPHOIO
CKOPOCTb MPHU JIBYDKECHUS.
HEPABHOMEPHOM OnpenencHue CKOPOCTH PABHOMEPHOTO
JBWKCHUAU. PacuéT nyTH U | ABIDKCHUS (IIAPHKA B XKUIKOCTH, MOJCIH
BPEMEHU JIBUKEHUS ANIEKTPUYECKOTO aBTOMOOWIIS | T.J1.).
OnpeneneHue CpeaHel CKOPOCTH CKONBKEHUS
OpycKa WM mapyvka 1o HaKJIOHHOM MJI0CKOCTH
Pemenne 3a1a4 Ha onpeaeneHue nyTH, CKOPOCTH
Y BPEMECHH PAaBHOMEPHOTO JIBUYKCHHSI.
AHanmm3 rpa)uKOB 3aBUCUMOCTH NIYTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, macca, 4 SBnenue naepuyn. 3akoH | OOBSICHEHUE U MPOTHO3UPOBAHUE SIBJICHHIA,

IJIOTHOCTD

WHEepUMH. B3aumoaencreue
TEJI KaK MPUYHUHA
W3MCHECHUSI CKOPOCTH
JIBIKEHUSA Tel. Macca Kak
M€Epa UHEPTHOCTH TeEJA.
[110THOCTB BelECTBA.
CBs3b IIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHUIIC 00BEMA
BEINCCTBA

00y CIIOBJICHHBIX UHEPLIMEH, HAIPUMED, YTO
ITPOUCXOAMT MPH TOPMOIKEHUH WA PE3KOM
MaHEBPE ABTOMOOWIIS, MOYEMY HEBO3MOYKHO
MTHOBEHHO NTPEKPATUTE IBUXKEHUE HA BEITOCUIIENIE
WJIM CAMOKATe " T. [I.

IIpoBenenue u aHaIU3 ONBITOB,
JEMOHCTPUPYIOLIMX U3MEHEHUE CKOPOCTH
JBDKEHUS TENA B PE3YNIbTATE ACHCTBUS HA HETO
JIPYTHX TET.

Pelwenne 3aay Ha onpeneneHue Maceel TeNa, €ro
00BbEMa M TUIOTHOCTH.
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[TpoBeneHne U aHAIU3 OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH T€Ja OT €r0 MacChl MPU
B3aMMOJECHCTBUM TEN. M3MEpEHNE MacChl Tela
Pa3TUYHBIMU CITOCOOAMH.

OnpeneneHne TIOTHOCTH TeJa B PE3yJIbTaTe
M3MEPEHUS €r0 MacChl M 00BbEMA
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Cwuma. Buaer cun

14

Cuta KaKk XapakTepuCcTHKa
B3aUMOJICHCTBHS TEIL.
Cuna ynpyrocTy 1 3aK0H
I'yka. 3Mepenue cHitbl

C TIOMOILLBIO TMHAMOMETPA.
SIBrIeHME TATOTEHUA U CUa
TsDKECTH. CHJIa TSHKECTH
Ha JPYTUX IUIAHETax.

Bec Tena. HeBecoMoCTb.
CnoxxkeHue cuil,
HAIPaBJICHHBIX 110 OJTHON
MIPSIMOTA.
PaBHOAeicTBYFOLIAS CUIL.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
MoKos. TpeHue B mpupoae
W TCXHUKE

H3yueHne B3auMOIEHCTBUS KaK MPHUYHAHBI
W3MEHEHHUS CKOPOCTH TENA WK €r0 AcPOopMariyii.
Ornucanue peasibHbIX CUTYaluid B3aUMOICHCTBUS
TEN ¢ MOMOLIBIO MOJIENEH, B KOTOPBIX BBOJUTCS
MOHSATUE U N300PAKEHUE CUJTBL.

Hzyyenue cunel yrpyroctu. Mcciienoanue
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Y UTHHECHUSI
PE3NHOBOIO LIHYPA WK MPY>KUHBI

(C mocTpoeHueEM rpaduka).

AHaN3 NPaKTUYECKUX CUTYalni, B KOTOPBIX
NPOSIBIIICTCS ACHCTBHAE CUJIBI YIPYTOCTH
(ympyroctb Msiua, KPOCCOBOK, BETOK JIEPEBA

u ap.).

AHaJN3 CUTyalWii, CBI3aHHBIX C SBJICHUEM
TATOTCHUSL.

OO0BsICHEHUE OPOUTATBHOTO ABUKEHUS MJIAHET

C MCIOJIb30BAHUEM SIBIICHUS TATOTEHHS M 3aKOHA
WHEPLIHH.

H3mepenune Beca Tena ¢ mMoMOIIBI0 JUHAMOMETPA.
O060cHOBaHKE ATOTO COCO0A U3MEPEHMSI.
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AHanuz u MOACIIMPOBAHUC ABJICHHUA HCBCCOMOCTH.

DKCNEPUMEHTAIIBHOE TIOJIYYCHHUE TTPABUIIA
CJIOJKEHUS CUJI, HAIPABJIEHHBIX BIOJIb OTHOM
npsamoit. OnpeneneHne BEIMIAHbI
PaBHOAENCTBYFOLIENA CHUIT.

H3yyeHune cuitel TpEHUS CKOJIBKEHUS U CUIIBI
TPEHHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYLIUXCA
ITOBEPXHOCTEN.

AHaNM3 NPaKTUYECKAX CUTY AN, B KOTOPBIX
IPOSIBJIAETCS ACHCTBUE CUIIBI TPEHUSA,
UCIOJIb3YIOTCS CIOCOOBI €€ YMEHBIICHHS UK
YBEIMYCHUS (KaTaHUE HA JIBKAX, KOHbKAX,
TOPMO>KCHHE aBTOMOOWIIS, UCTIOJIb30BAHUE
MOJALIMITHUKOB, TIJIABAHUE BOJHBIX YKUBOTHBIX
u ap.). Pemenue 3ana4 ¢ MCNoJIb30BaHUEM
(dopMyJT A5 pacuéTa CUIIBI TSHKECTH, CHITBI
VIPYTOCTH, CUIIBI TPEHUS

Hroro no pazneny
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Paznen 4. /laBjieHue TBEPABIX TeJ, KUIAKOCTEH U ra3on

4.1

Jasnenue. Ilepenaya
JIaBJICHUS TBEPABIMU
TeJIaMU, JKUIKOCTAMUA
U razaMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS W YBETUUCHUS
JIaBJICHUSA. /[aBneHME rasza.
3aBUCUMOCTD JaBJICHUS
raza ot o0béma,
TEMIIEPATy PhI.

AHau3 1 00bICHEHHUE OMBITOB U MPAKTUYECKUX
CUTYAIIMii, B KOTOPBIX MPOSIBIISETCS CUjla
JABJICHUS.

O06ocHOBaHKE CIOCOOOB YMEHBILICHUS U
YBEJIMUCHUS JaBJICHUS.

H3ydeHue 3aBUCUMOCTH JIABJICHUS ra3a
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[lepenaya naBneHus
TBEPABIMHU TCIIAMU,
JKHJIKOCTSIMH U T'a3aMH.
3akoH ITackans

0T 00BbEMA U TEMIIEPATY PBL

H3yueHne 0cOOEHHOCTEN nepenaun JaBICHHUs
TBEPABIMU TEJIAMU, KUJIKOCTSIMU U Fa3aMH.
OO0O0CHOBaHKE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHMS BEIIECTBA B TBEP/IOM,
YKUJKOM M ra3000pa3HOM COCTOSTHUSIX.
OKCMEPUMEHTAITLHOE T0KA3aTEeIbCTBO 3aKOHA
[Tackas.

Pemenue 3a1ay Ha pacy€T naBJIeHUs TBEPIOTO
TeNna

4.2 | JlaBJaeHHUE KU AKOCTH 3aBUCHMOCTh JABJICHUS HccnenoBanre 3aBUCHMOCTH JABJICHUS KUJIKOCTH
SKUJIKOCTH OT TJTyOUHBI. OT TJTyOWHBI TOTPYKECHUS U MJIOTHOCTH SKMIKOCTH.
ITaeBMaTHueckue Mamuuel. | HabmroaeHue u 00ObSICHEHUE THIPOCTATUYECKOTO
I'mapocrarnueckuii rapajokca Ha OCHOBe 3aKoHa [ lackans.
napanokc. Coobmrarormecs | M3ydenne cooOmarmumxes Cocy/10B.
cocyael. I'mapasianueckue | Perrenune 3amaq Ha pacy€T JaBJICHUS KUIKOCTH.
MEXAHU3MBbI OOBbsiICHEHUE TPUHIIMNA ACHCTBHS
TUAPABIIMYECKOTO MPECca, MHEBMATHYECKUX
MallyH.
AHanmu3 1 00bICHCHUE MPAKTUYECKUX CUTYaIUH,
JEMOHCTPUPYIOIIMX TPOSIBICHUE TABJICHUS
JKUJIKOCTH U 3aKkoHa [lackans, Hanpumep
MPOIIECCOB B OpraHU3Me MpH NIyOOKOBOHOM
HBIPSIHUH
4.3 | AtmochepHoe ATtMmocdepa 3emin U OKCIEPUMEHTAILHOE OOHAPYKEHHE
JIaBJIEHIE aTMOC(EPHOE TABJICHUE. aTMOC(EPHOTO ABJICHUSI.

[TprumrHBI CYIIECTBOBAHUS

Anamm3 1 0OBsICHEHHE ONBITOB U IPAKTHUYCCKHUX
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BO3IYIIHON 000JI0YKH
3emmu. OneiT Toppryesm.
Hszmepenune atmocdepHoro
JIABJICHUS. 3ABUCAMOCTD
aTMOC(EPHOTO aBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsl

11 U3MEPEHUS
aTMoC(EPHOTO AABJICHUS

CUTYaIlHil, CBA3AHHBIX C IEUCTBUEM
aTMOC(EPHOTrO ABJICHUSI.

OOBsICHEHHUE CYIIECTBOBAHUS ATMOCHEPHI
Ha 3eMJIE U HEKOTOPBIX TUIAHETAX WK €€
OTCYTCTBMS Ha APYTUX IIaHeTax u JIyHe.
OOBsICHEHNE U3MEHEHHSI TUIOTHOCTH aTMOC(EPHI
C BBICOTOM ¥ 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHHS OT BBICOTHI.

Pewmenue 3anay Ha pacyét atMoc(pepHOro
JABJICHUS.

H3yuenue ycTpoiicTBa GapomeTpa-aHeporia

4.4

JlencTBUE JKMAKOCTH U
rasa Ha Norpy>kKeHHOE
B HUX TEJIO

JlercTBUE )KMIKOCTH U ra3a
Ha MOTPY>KEHHOE B HUX
TeJ0. Berrankusaromas
(apxuimMenioBa) cuia. 3aKOH
Apxumena. [lnaBanue ten.
BosznyxormnnaBanue

OKCIEPUMEHTAIILHOE OOHAPYKEHUE NCHCTBUS
JKAJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TENIO.
OrnpenencHre BeITATKUBAKOIIEH CUJIBI,
JEUCTBYIOLIENA HA TEIIO, MOTPYKEHHOE

B KUJKOCTb.

[TpoBeneHue u 00CY>KAEHUE OMBITOB,
JEMOHCTPUPYHOIIUX 3aBUCUMOCTh
BBITAJIKUBAFOILIEW CUJTBI, AEMCTBYIOLIECH HA TEJO
B YKUJKOCTH, OT 00bEMA MOTPYKEHHOM

B YKUJIKOCTh YAaCTH TEJIA U OT TJIOTHOCTH
SKUJIKOCTH.

IIposepra HezagucumMocmu GIMAIKUBAIOUL el
Cuiibl, OeUCMBYIoueli Ha MeJlo 8 HCUOKOCHI,
om maccel mejd.

HccenenoBanue 3aBUCUMOCTH BECA TENA B BOJE

0T 00BEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEIA.
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Pemenue 3a1a4 Ha NpUMEHEHNE 3aKOHA
Apxumena v yCJoBHs IJTABAHUS TEJL.
KoHctpyupoBanue apeomerpa Win
KOHCTPYHUPOBAHUE JIOJKH U ONPEICIICHUE €€
rpy3000AbEMHOCTH

Hroro no pazaeny

21

Paszpnen S. PaGora u MOLIHOCTD. JHEPrust

5.1

PaGora u MOLTHOCTE

3

Mexannyeckas padoTa.
MomHoCTh

DKCIEPUMEHTAILHOE ONPEIECIICHUAE
MEXAHUYECKOH pabOThI CHITBI TSHKECTH

IIPpHU MaJCHUN TEJIa U CUJIBI TPCHHUS

IIPU PABHOMEPHOM MEPEMEIICHUHN TEIa

10 TOPA3OHTAIBHOM ITOBEPXHOCTH.

Pacy€t MolHOCTH, pa3BUBAEMOM IpU NTOABEME
1O JICCTHUIIC.

Pewmenue 3ana4y Ha pacyéT MEXaHMYECKOH padOThI
1 MOIITHOCTH

52

[IpocThie MEXAHU3MBI

IIpocTbie MEXaHU3MBIL:
pbIyar, 00K, HAaKIIOHHAst
IJIOCKOCTB. [IpaBumno
PaBHOBECHS phlyara.
[Ipumenenue mpasuia
paBHOBECHUS prlUara

K OJ10Ky. «30510TO0€
npaBuino» Mexanuku. KI1JQ
MPOCTBIX MEXAHU3MOB.
IIpocThie MEXaHU3MBI

B OBITY ¥ TEXHUKE

OnpeneneHre BBIATPHINIA B CUIIE TPOCTBIX
MEXAHU3MOB HA ITPUMEPE PhIvara, NOABUXKHOTO U
HEMOJIBUKHOTO OJIOKOB, HAKIIOHHOM MJIOCKOCTH.
HccenenoBanue ycimoBus pABHOBECHUS pblvyara.
OOHapy>KEHUE CBOMCTB MPOCTHIX MEXAHU3MOB

B PA3JIMYHBIX MHCTPYMEHTAX W MPUCTOCOOTICHUSX,
UCIOJIB3YEMBIX B OBITY U TEXHUKE, & TAKKE

B YKUBBIX OPTaHU3Max.

DKCNEPUMEHTAIBHOE T0KA3ATENBCTBO PABEHCTBA
paboT Npy MPUMEHEHUHU TPOCTHIX MEXAHU3MOB.
Onpenenenne K11/l HAKITOHHON TIJIOCKOCTH.
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Pemenue 3a1a4 Ha IpUMEHEHKE MTpaBUIIa
paBHOBecus pelyara 1 Ha pacuér KI1/]

5.3 | MexaHndeckas 4 MexaHu4deckas JHEPrusl. OKCIMEPUMEHTANIBHOE ONPEICTICHAE U3MCHEHUS
DHEPIUs Kunernueckas u KHHETHYECKON U NTOTCHIIUAIIBLHON DJHEPTUH TEa
IMOTEHLHAJIBHAS JHEPI U IIPY €r0 CKaTbIBAHWU 110 HAKJIOHHOM IIOCKOCTH.
[TpeBpanienue ogHoro puaa | PopMyIMpOBaHUE HA OCHOBE UCCICAOBAHUS
MEXAHUYECKON DHEPIUH 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPTUU.
B IPYroii. 3akoH OO0cyXkAcHUE TPaHNL] TPUMEHUMOCTH 3aKOHA
COXPaHEHUS SJHEPIUH COXPaHECHUS SHEPIUH.
B MEXaHUKE Pemenue 3a1a4 ¢ MCHOJIB30BAHUEM 3aKOHA
COXPaHEHUS SHEPIUH
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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8 KUIIACC

Ne
n/o

Haumenosanue
pa3aeyioB U TEM
y4eOHOro npeamera

KommnuaecTBo
4acoB

[IporpammHoOe coneprranue

OCHOBHBIE BUOBI ACATCIIBHOCTHU 06yqa}omnxc;1

Paznen 1. TensioBbIie ABJICHHAA

1.1

CrpoeHue u CBOWCTBA
BEIECTBA

OCHOBHBIE MOJIOKCHUS
MOJIEKYJIIPHO-KHHETHYECKOM
TEOPUU CTPOCHUS BEIIECCTRA.
Macca 1 pa3mepsl aTOMOB U
MOJIEKYJL. ONBITHI,
ITOATBEPIKAALOLIIHE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
TEOPHH.

Mojaenu TBEPAOTO, KUIAKOTO
Y Ta3000pa3HOro COCTOSHUM
BEILIECTBA.
Kpucrainmuueckue u
aMmop(QHbIC TENA.
OOBICHEHHE CBOMCTB ra3os,
KAJIKOCTEN U TBEPABIX TEI
HAa OCHOBE MOJIOKECHUH
MOJIEKYJISIPHO-KHHETHYECKOM
Teopun. CMauyuBaHUE U
KANUJUISIPHBIC SIBIICHUSL.
TenmoBoe paciimpeHue u
CKATHE

HaGnronenne u naTEprpeTanys OnbITOB,
CBUACTENBCTBYFOIIKAX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BELIECTBA. ONBITHI C PACTBOPECHUEM
PA3JIAYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 o OHeHUBAHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIC 00BEMA
BELICCTBA.

AHanM3 TEKCTa APEBHUX ATOMUCTOB (HapuMep,
¢parmenTa nosmel Jlykpeuuns «O npupoae
BELICH» ) C M3TI0)KEHUEM OOOCHOBAHUI aTOMHOM
TUIOTE3bI (CMBICTIOBOE UTeHUE). OLEHKA
yOeIMTENBHOCTH 3TUX 0OOCHOBAHUIA.
OOBsicHeHuE OPOYHOBCKOTO JIBUKEHUS, SIBJICHUS
a(pPy3un 1 paznTuumii MEXIy HIMA HA OCHOBE
ITOJIOKEHAN MOJIEKYIIIPHO-KUHETHYECKON
TEOPUU CTPOCHHUS BELIECTBA.

OOBSACHEHNE OCHOBHBIX PA3IMYUNA B CTPOCHHUU
ra3oB, UAKOCTEH U TBEPABIX TEN

C UCIOJIB30BAHUEM TIOJIO’KEHU I MOJIEKY JIIPHO-
KAUHETUYECKOM TEOPUM CTPOCHUS BELICCTRA.
[TpoBeeHUE ONBITOB MO BHIPAILBAHUIO
KPUCTAJIJIOB TOBAPEHHOM COJIM WITK caxapa.
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[TpoBeneHue 1 OOBSICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX KaNWUISIPHBIE SBIICHUS U
SIBJIECHUE CMAUYMBAHUSI.

OOBACHEHUE POJIM KANWIISPHBIX SIBIICHUIA

JUTS TOCTYIUUICHUS. BOABI B OPTraHW3M PAaCTEHUIA.
Habmonenne, nposeneHre U 00bsICHEHUE
OIBITOB 10 HAOJIFOICHUIO TEIUIOBOTO
pacCIIUPEHUs ra30B, KUAKOCTEH U TBEPIBIX TEII.
OOBsCHEHNE cOXpaHEHUS 00BbEMA TBEPIBIX TET,
TEKYYECTH KUAKOCTH (B TOM YMCIIE, PA3HULIBI

B TEKYUYECTH JUISl PA3HBIX JKAIKOCTEMH ),

JABJICHWS Ta3a.

[TpoBeneHUE OMBITOB, ACMOHCTPUPY FOLIAX
3aBHCHMOCTD JABJICHHS BO3yXa OT €ro o0béma n
HArpeBaHUs WK OXJIKICHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHMUSI.
AHaNH3 MPAKTUYECCKUX CUTYyalil, CBSI3aHHBIX

CO CBOMCTBAMHM ra30B, KUAKOCTEH U TBEPIBIX TEI

1.2

TennoBbIe MPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYy PBI CO CKOPOCTBIO
TEIJIOBOTO ABMKCHUS
yacTul. BHyTpeHHsA
sHeprus. CnocoObl
M3MEHEHUS BHYTPEHHEN
SHEPIUM: TEIIonepeaya u
coBepieHue padoThl. Buabl
TEIJIONEPEIAYM:

O0ocHOBaHME TIPABUJI U3MEPEHUS TEMITEPATYPhI.
CpaBHEHHE pa3IMYHBIX CIOCOOOB U3MEPEHUS U
HIKaJI TEMTIEPATYPHI.

Habnionenue u 00bACHEHUE OMbBITOB,
JCMOHCTPUPYIOIINUX U3MEHEHUE BHYTPEHHEH
SHEPruM Tejia B pe3yJibTaTe TEIIonepeiaun u
pabOThl BHEMIHUX CHJI.

Habntonenue u 00bSCHEHUE OMBITOB,
00CY>KIEHNE MPAKTUYECKUX CATY allMiA,

40



TEMJIOMPOBOJHOCTD,
KOHBEKIIUS, U3JTy YCHHE.
KonuuecTBo TEMIOTHI.

VY nenbHas TEI0EMKOCTh
BelecTra. TemiooOMeH u
TEMJI0BOE PABHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [InaBnenue u
OTBEP/ICBAHUE
KPUCTAJUTMYECKUX BEUICCTB.
VY nenbHas TemoTa
MJIABJICHUSI.
[TapooOpazoBanue u
KoHAcHcanus. Mcnapenue.
Kunenue. Y nenvnas
TEII0Ta MapooOPa30BAHMUSL.
3aBUCUMOCTB TEMIIEPATY PbI
KUMEHUS OT aTMOC(EpHOTO
JABJICHUSL.

BnaxuocTts BO3ayXa.
DHEprus TOIJIMBA.

VY nenbHas TEMI0Ta
CropaHusl.

[TpuHMnel paboTHI
Ter0BbIX ABuraresneit K11/
TEIMJIOBOrO JIBUraTEJIs.
TennoBbie ABUTATENN U

JEMOHCTPUPYIOLINX PA3IMYHBIE BB
TETJIONEPEAAYMN: TEIIOMPOBOIHOCTE,
KOHBEKIHAIO, U3y YCHUE.

HccnepoBanue SBICHUS TEIIOOOMEHA

MPA CMEIIUBAHUU XOJIOAHOM U TOPSYENA BOIBIL.
HaOntonenue yCTaHOBIICHHUSI TEMJIOBOTO

PABHOBECHS MEXKIY TOPSUEH U XOJIOAHON BOIOM.

Onpenenenue (MI3MEPEHUE) KOJIMYECTBA

TEMJIOTHI, MOJYYEHHOTO BOIOH MPU TEMI000MEHE

C HarpeThiM METAJUTMUECKUM ITUITHMHIPOM.
Onpenenenue (M3MEPEHUE ) YIETBLHOM
TCHJIOEMKOCTH BCILICCTBA.

Pemenue 3ana4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIJIOThI M TEIUIOEMKOCTH

IPH TETIOOOMEHE.

AHanu3 CUTyaIuii MpakTH4YeCcKoro
UCTIOJIb30BaHUs TETJIOBBIX CBOMCTB BEIIECTB U
MaTepUajIoB, HATPUMED, B IEIAX
SHEProCOEPEIKECHUS: TEITON3OJISIINS,
SHEProcOEPEraroIre KphIliu,
TEPMOAKKYMYJISTOPHI U T. 1.

HaGnronenue siBneHnid ucnapeHus u
KOH/ICHCAIIWH.

HccenenoBanue mpouecca ucrnapeHus
Pa3IUYHBIX KU IKOCTEN.

OObsiCHEHUE SBJICHUH UCTIApPEHUS U
KOHJICHCAIIUM Ha OCHOBE aTOMHO-
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3aImTa OKpY KaroIen
Cpenbl.

3aKOH COXpPaHEHUsS U
MPEBPALLCHHS SHEPTUU
B TEIJIOBBIX IpoLeccax




MOJIEKYJISIPHOTO YUCHHSI.
HaGnronenne u 00bACHEHUE MPOLIECCA KUTIEHMS,
B TOM YHCJIE€ 3aBUCHUMOCTH TEMIIEPATY PhI
KUTICHUS OT JABJICHUSI.

Onpenenenue (M3MEPEHUE ) OTHOCUTEIBLHOM
BJIQYKHOCTH BO31yXa.

HaOmtonenue nponecca niaBjieHus
KPUCTAUTHYECKOT 0 BELIECTBA, HATPUMED, JIbJIA.
CpaBHEHHUE TTPOLIECCOB TUIABJICHUS
KPUCTAIMYCCKHUX TEN U Pa3MATUCHUS

MPU HarpeBaHUW aMOP(HBIX TET.

OnpeneneHue (M3MEPEHNE) YACTbHON TEITOTHI
TUIABJICHUS JIbJIA.

OObsiCHEHUE SBJICHUHN TUTABJICHUS U
KpUCTA/TU3a[M1 HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Pemmenue 3anay, CBSI3aHHBIX C BBIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI B IpOIieccax
TEIUIONIEPEIayuM MPH TJIABJICHUH U
KpUCTAIIIM3AIIH, UCTIAPCHUM U KOHICHCAITUH.
AHanu3 CUTyaruii TPaKTHIECKOTO MPUMEHEHUS
SIBJICHU TIaBJICHUS M KPUCTAITN3AIINH,
HAIPUMEP, MOy YCHUE CBEPXUUCTHIX
MaTepHaioB, COJIEBAs TPEJIKa U JIp.

AHanu3 paboThl 1 00BSICHEHKE MPUHIUTIA
JICHCTBYS TETIJIOBOTO JABUTATES.

Brluncrnienue Koau4ecTBa TEIIOTHI,
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BBIJICJISIFOLLIETOCS MIPU CTOPAHUM PA3JIAYHBIX
BUI0B TommBa, ¥ KI1J1 nBurarers.
OOCYKIEHUE DKOJIOTUUECKHUX MOCAEACTBUI
WCIMOJIb30BAHUS IBUTATEIICH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOICKTPOCTAHI MM

Hroro nio pazneny

28

Pazpen 2. DieKTpuyecKue u

MAarHuTHbBIC SIBJICHHUSA

2.1 | DnekTpudeckue
3apsbl.
3apsHKEHHBIE TEIA U
MX B3aUMOJIEUCTBUA

7

DJICKTPU3ALUS TE.

JIBa poaa 3JIEKTPUYECKUX
3apsAaoB. BzanmonaeicTeue
3apsDKEHHBIX TEIT.

3axon KynoHa (3aBUCHMOCTh
CHJIBI B3aUMOJCHCTBHS
3apsLKEHHBIX TEIT

OT BEJIMYMHBI 3aPSAI0B U
PacCTOSTHUSI MEXKY TETIAMHU ).
DIIEKTPUYECKOE TIOJIE.
Hanpsok€HHOCTH
BIEKTPUUYECKOTO TIOJIS.
[TpuHOMD cynIepro3uuu
SIIEKTPUYECKHUX TTOJIEN

(Ha KAUECTBEHHOM yYPOBHE).
Hocwurenn snekTprudecKkux
3apsioB. DIIEMEHTAPHBIN
SIIEKTPUYECKUN 3apsil.
Crpoenue aroma.
[TpoBoaHUKY U

HaOntonenue u npoBeCHUE OMBITOB

0 3JIEKTPU3ALIMK TEJI TPU CONMPUKOCHOBEHUU U
WHIYKIHACH.

Habnionenue u 00bACHEHNE B3aUMOACHCTBUS
OJTHOMMCHHO U Pa3HOMMEHHO 3apsKCHHBIX TCJI.
OOBICHEHUE MPUHIUIIA ICHCTBUS SJIEKTPOCKOMA.
OOBICHEHUE SBJICHUIA AJICKTPU3ALUN

MPU COMPUKOCHOBEHUY TEJI M MHTy KIIUCH

C UCMIOJIB30BAHMEM 3HAHUM O HOCUTEIAX
AICKTPUUYECCKUX 3aPsiIOB B BEIIECTRE.
Pacnio3naBanue 1 00bACHEHUE SIBICHUM
ANIEKTPU3ALMU B MOBCECTHEBHOM KU3HU.
Habnionenue u 00bACHEHUE OMbBITOB,
WUTKOCTPUPYIOIIUX 3aKOH COXPAHCHHS
AJIEKTPAYECKOTO 3apsia.

HaOntoaeHue onbITOB M0 MOJETMPOBAHUIO
CWJIOBBIX JIMHUH AJIEKTPUYECKOTO MOJIS.
HccnenoBanue neiCTBUS SIEKTPUUECKOTO OIS
HA TPOBOJHUKH U TUAJICKTPUKH
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JTUBJIEKTPUKHU. 3aKOH

COXPaHCHUA DJICKTPUUCCKOI'O

3apsna

2.2

[TocTostHHBINH
DJIEKTPUYECKUANA TOK

20

DJICKTPUYECKHIA TOK.

VY ClloBUs CYyIECTBOBAHUS
ANEKTPHUYECKOTO TOKA.
HcToyHMKM OCTOSHHOTO
ToKa. JlehcTBus
AIEKTPUUYECKOTO TOKA
(TEMI0BOE, XUMHYECKOE,
MarHuTHOE).
OJICKTPUYECKHIA TOK

B YKUJIKOCTSIX UM razax.
DJICKTPUYECKAS LIETIb.
Cuna Toka. DIEKTPUYECKOE
HaIPSKEHUE.
ConpoTusiicHue
[POBOJAHUKA. Y IEIIbHOE
COMPOTHBIICHUE BEILIECTRA.
3akon Oma aJid y4yacrka
rend. llocnenoBarenbHOE U
NapajieIbHOE COEANHECHUE
MPOBOJTHUKOB,

PaGoTa u MoIHOCTh
ANEKTPAYECKOTO TOKA.
3akoH J[xoyns—JIeHna.
DJICKTPUYECKHE LIETIH U

HaOntonenue pa3nuyHbix BUAOB JCHCTBUS
BIEKTPUYECKOTO TOKA U OOHAPYIKEHHUE ITUX
BHUJIOB ACHCTBUS B MOBCECAHCBHOM JKU3HU.
HaOntonenue BOBHUKHOBEHMS Ta30BOT0 pa3psiia
1 DJIEKTPUYECKOr0 TOKA B )KUIAKOCTH

COopKa U UCIIBITAHUE BJICKTPUUECKOH 1IeH
MMOCTOSHHOTO TOKA.

H3mMepenue cuiibl TOKa aMIEPMETPOM.
H3Mepenue 3leKTPUYECKOrO HATPSHKEHUS
BOJIETMETPOM.

[TpoBeneHue U OOBICHEHHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCAMOCTD
BIIEKTPAUYECKOTO COTIPOTUBIIEHUS TPOBOIHUKA
OT €0 JUITMHBI, TUIOMIAIN TTOMEPEYHOT0 CEUYECHUS
¥ Marepuasa.

HccnemoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP,

OT COIPOTHUBIICHUS PE3UCTOPA U HAIPIKEHUS
Ha PE3UCTOPE.

[IpoBepka npasuia CI0KEHUS HANPSHKEHU I
[IPHA TIOCIIEI0BATEIEHOM COCAMHEHUH ABYX
PE3UCTOPOB.

[IpoBepka npaBuiia uisi CAJIBI TOKA

MIPA HapajIeIbHOM COCTUHEHUHA PE3UCTOPOB.
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noTpeOuTENN
DJIEKTPUYECKOM DHEPTUU
B ObITy. KOpoTkOe
3aMBIKaHUE

AHanu3 CUTyalyii mocnea0BaTeNbHOIO U
[apajuIeNIbHOTO COEIMHEHNS IPOBOIHUKOB

B JIOMAIIIHUX 3JIEKTPUUYECKUX CETAX.

Pewenue 3ana4 ¢ ucnosnb3oBanueM 3akoHa Oma
1 (GopMyJT pacuéTa SNMEKTPUIECKOTrO
COIPOTHBJIEHUS ITPH NTOCJIEA0BATEIBHOM U
[apajuIeIbHOM COEIMHEHUH ITPOBOAHUKOB.
Onpenenenne padoThl JIEKTPUIECKOTO TOKA,
MPOTEKAKOLIETO YEPES PESUCTOP.

OnpeneneHne MOIHOCTH AIEKTPUYECKOTO TOKA,
BBIACIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA YEPE3
JIAMITOYKY OT HAINPSDKEHUS HA HE. OnpeneneHue
K11/l narpesares.

Hccnenopanue npeoOpa3oBaHus SHEPIUH

[IPH TOABEME I'Py3a JIEKTPOABUTATEIEM.
OOBsICHEHUE YCTPOMCTBA M MPUHIIUATA JEHCTBHUS
JOMALTHUX HJICKTPOHATrPEBATEIBbHBIX TPUOOPOB.
OOBICHEHUE NPUYMH KOPOTKOTO 3aMbIKaHUSI U
MIPUHIMIIA JCHCTBUS IUIABKUX MPEIOXPAHUTEICH.
Peenne 3aay ¢ uCronp30BaHUEM 3aKOHA
Jhxoyns—Jlenua

2.3

MarHuTHEIC SIBJICHUS

[TocTossHHBIE MATHUTEL.
B3aumoeiictBue
MMOCTOSSHHBIX MAarHUTOB.
MarauTHO€ noJe.
MaruuTtHoe noJjie 3eMiIu

HccaenoBaHrne MarHMTHOIO B3aUMO ICHCTBUS
MNOCTOAHHBIX MArHUTOB.

HSyLIGHI/Ie MArdiuTHOTO ITOJIA MOCTOAHHBIX
MAarHuTOB IIPH UX O6’[>€I[I/IHGHI/II/I " pa3aciICHUM.
HccaenoBanrne MarHuTHOTO B3aUMOACHCTBUS
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Y €0 3HAYECHUE IS JKU3HU
Ha 3emye. OnbIT Opcrena.
MarsuTtHoe noJie
BJIEKTPUUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TEXHUKE. JIeHCTBUE
MAarHUTHOIO MOJIst

HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATEITb
MOCTOSIHHOTO TOKA.
Hcnonws3oBanue
SIIEKTPOABUTATEIEN

B TEXHUYECKUX YCTPOUCTBAX
Y HA TPAHCIIOPTE

NOCTOSIHHBIX MArHUTOB.
H3yueHre MarHUTHOTO NOJISl HOCTOSTHHBIX
MAarHMTOB MPU UX O0OBEIUHEHUH U PA3JCIICHUN.
[TpoBeneHME OMBITOB O BU3YyaTU3alMy MO
NOCTOSIHHBIX MArHUTOB.

H3yueHue SBIeHNs] HAMArHUYMBaHUS BEIIECTBA.
HccnenoBanue nelCTBUS SIIEKTPUUYECKOTO TOKA
HA MArHUTHYIO CTPEIIKY.

[TpoBeneHuUE OMBITOB, ACMOHCTPUPY FOLIAX
3aBHUCUMOCTb CHJIbI B3AUMOACHCTBHUS KaTy KK

C TOKOM M MarHMTa OT CUJIbl U HAITPABJICHHS TOKA
B KaTyIIIKE.

AHanM3 CUTyalyii TPAKTUYECKOTO MPUMEHEHUS
3NIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOICTBaX, MPOMBILUICHHOCTH, MEAULIAHE ).
H3yueHne aeicTBYSI MArHUTHOTO TTOJIS

HA MPOBOJIHUK C TOKOM.

H3yueHne AeiCTBAS 3NEKTPOABUTATENIS.
Hszmepenne K11/ anexkTpoaBurarenbHoi
YCTaHOBKH.

PacniozHaBanue 1 aHAIU3 pa3iiYHbIX
[IPUMEHECHUH DJIEKTPOABUTATEIEH

(TpaHcnopT, OBITOBBIC YCTPOMCTBA U AP.)

2.4

DJICKTPOMArHATHAS
WHYKIHS

Omnbiter @apanes. Spnenne
SIIEKTPOMArHUTHOM
uHaykouu. [Tpasumno Jlenua.
DJIEKTPOTECHEPATOP.

OneITHI IO HUCCIICAOBAaHHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKOHUHW: UHCCIICA0BAHUC
U3MCHCHUN 3HAYCHUS U HaITpaBJICHUA
HHAYKIOXOHHOI'O TOKAa
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CrocoObl MoJTyYeHUst
DIIEKTPUYECKON SHEPTUM.
DJIEKTPOCTAaHIIUU

Ha BO30OHOBJISIEMBIX
VUCTOYHUKAX SHEPTUH

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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9 KUIIACC

NBIYKEHHE U CIOCOOEI
€ro OMUCaHus

MarepurajibHas TOYKa.
Cucrema orcyéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO IBHKEHUS.
PasHOoMepHOE
MPAMOJIMHENHOE IBUKECHHE.
HepasHomepHoe
MPAMOJIMHENHOE IBUKECHHE.
CpenHsisi 1 MTHOBEHHAS
CKOPOCTB TeNa MpH
HEPABHOMEPHOM JBH)KEHUU.
YCcKOpeHue.
PaBHOyCKOpEHHOE
MPAMOJIMHEHHOE JBIKEHUE.
CB0OOHOE TAICHHUE.
OmnbiTel ["anunes.
PaBHOMEpHOE NBUKEHUE

10 OKPYKHOCTH.

Ilepron u yacrora
oOpauieHus. JIunelinas u
VIJIOBasi CKOPOCTH.

No Haumenosanue KomuuectBo | Ilporpammuoe coaepkanue | OCHOBHBIE BUIBI ACATEIIBHOCTH 00y YarOIINXCS
n/m Pa3zICI0B U TEM 4acoB
y4e0HOro mpeameTa
Paznen 1. Mexanuveckue siBJICHUSA
1.1 | Mexannueckoe 10 MexaHM4ECKOE IBUXKCHUE, AHanu3 1 00CYKICHUE PA3TIMYHBIX TPUMEPOB

MEXAHUYECKOTO IBHYKEHUSI.

OOcyXIeHNE TPaHAL] TPUMEHUMOCTH MOACTA
«MaTepralibHast TOUKaY.

OnucaHre MEXaHUYECKOTO ABHIKEHUS
Pa3IAYHBIMA CIOCO0aMU (YPABHEHHE, TAONIHLIA,
rpaduk).

AHaNN3 )KU3HEHHBIX CUTYAlWA, B KOTOPBIX
POSIBIISIETCS OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBUKCHHSI.

HabGnronenne MeXaHn4ecKoro ABM>KCHHUS Tella
OTHOCHUTEJILHO PA3HBIX TEJI OTCUETA.
CpaBHEHHE IyTEN U TPACKTOPUI ABUKEHUS
OJTHOTO W TOTO 7K€ TEJIA OTHOCUTEIBHO Pa3HbIX
TEJ1 OTCUCTA.

Ananu3 Tekcta ['anunes 00 OTHOCUTENbHOCTH
JBUKCHHUS, BBITOJIHEHUE 33AHUAN TTO TEKCTY
(CMBICJIOBOE YTEHHE).

OnpeneneHne CpeaHel CKOPOCTH CKOIBKEHUS
Opycka Wi ABM>KCHHUS LIAPUKA MO HAKIIOHHON
TUTOCKOCTH.

AHanu3 1 00Cy>KIEHUE CITOCOOOB

43



LleHTpOCTpEMUTENBHOE
YCKOPEHHUE




nPUOIMKEHHOTO ONPEACTIEHUS MTHOBEHHOMN
CKOPOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOTO
JOBUKCHHS (IIAPUKA B KUAKOCTH, MOJIEIA
ANEKTPAYECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenue nyTH, MPOHICHHOTO 3a TAHHBIHA
IPOMEKYTOK BPEMEHH, U CKOPOCTH TENA

1o rpauKy 3aBUCMMOCTH yTH PABHOMEPHOTO
JIBUKCHUAS OT BPEMEHHU.

OOcyxkIeHNE BO3MOKHBIX TPHHLIUIIOB
AeMCTBHSI MPUOOPOB, H3MEPSIOIIUX CKOPOCTh
(CIHIOMETPOB).

BbluKclieHue My TH U CKOPOCTH MPU
PABHOYCKOPEHHOM MPSIMOJIMHEHHOM TBHKEHUU
TENa.

Onpenenenne NpoiAEHHOTO MyTH U Y CKOPEHHUS
JBWKCHHS TENA MO rPaQuKy 3aBUCUMOCTH
CKOPOCTH PABHOY CKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKCHHS TENA OT BPEMECHHU.

IIposepra eunomeswl. eciu

Npu paeHOYCKOPEHHOM OBUIICEHUU

0e3 Ha4aIbHOT CKOPOCMU NYMU OMHOCSMCS
KAK psio He4EMmHbIX Yyucel, mo
COOMBEMCMBYIOULUE NPOMEIICYMKU BPEMEHU
OOUHAKOBI.
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Onpenenenue yCKOPEHus Telia

MPU PABHOYCKOPEHHOM JBUKEHUHN

10 HAKJIOHHOM TIJIOCKOCTH.

Hsmepenue nepruoia u 4acToThl 0OpalieHUs
T€Ja MO OKPY>KHOCTH.

OnpeneneHue CKOpOCTH PABHOMEPHOTO
JIBUKEHUS TENA MO OKPY>KHOCTH.

Pemenue 3amay Ha onpeaencHue
KMHEMATUYECKUX XaPaKTCPUCTUK
MEXAHUYECKOTO ABUKCHUS PA3JIMUHBIX BUIOB.
PacnozHaBanue u npuOIMKEHHOE ONTUCAHUE
Pa3INYHBIX BUJOB MEXaHUUYECKOTO JIBUXKEHUS
B IPUPOJIE U TEXHUKE (HA MpUMEpax CBOOOTHO
NaJAOIUX TEJ, IBUKCHHS )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJCTB U AP.)

1.2

BraumoneilicTBue Ten

20

ITepsriii 3ak0H HproTOHA.
Bropoii 3akoH HeroToHa.
Tperuit 3akoH HbprOTOHA.
[IpuHIMDO Ccynepro3uiun
CHUJL

Cwta ynipyroctu. 3akoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIBKCHHUS, CHAJIA
TPEHUS TIOKOS, IPYTUE BUBI
TPEHUSL.

Cuna TsSHKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUSI.

HaOntonenue u 00Cy>KIE€HUE OMBITOB

C IBMOKCHUEM TeJla TPU YMEHBIIICHUH BIMSHUS
JPYTUX TEJ, MPEHATCTBYIOIMIUX JBUKCHHIO.
Ananu3 TekcTa [anumes ¢ onucaHuem
MBICJIEHHOTO 3KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPITHH,
BBITIOJTHEHHE 3aJIaHUi 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OO0Cy>k1eHUE BO3MOKHOCTH BBITOJIHCHHS
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMAaxX
oTcufTa.

HaOntonenue u 00CyKI€HNE MEXaHUYECKUX
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Yckopenue cBoOOOHOTO
MaJicHAs. /[BI>KEHUE TUTAHET
BOKpyT ComHua. [lepBas
KOCMHYECKAs CKOPOCTB.
HesecomocCTh U nieperpys3Ku.
PaBHOBecHe marepuaibHOM
TOYKH. AOCOITIOTHO TBEPAOE
Teli0. PaBHOBECHE TBEPAOTO
Tella ¢ 3aKPEIIEHHON OCBIO
BpaleHus. MOMEHT CUJIBIL.
LlenTp TsbKECTH

SBJIEHUH, MPOUCXOIAINX B CHCTEME OTCUYETA
«Tenexxka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBHYKEHUHM OTHOCUTEIIBHO
KaOuHeTa PU3UKH.

JIeHCTBHSI ¢ BEKTOpPAMU CWJT. BBIMIOJIHEHHUE
3aJlaHHM 110 CII0YKEHUIO U BEIYUTAHUIO
BEKTOPOB.

HaOntonenue u/vunu npoBEIEHUE OTBITOB,
JEMOHCTPHPYIOIIUX 3aBUCUMOCTD YCKOPEHHUS
TEJA OT MPUIOKEHHON K HEMY CHJIBI M MACChI
TENa.

AHanu3 1 00bSICHEHUE SIBJICHUI

C UCIOJIb30BAHKUEM BTOPOTro 3aK0oHa HeroTOHA.
Pemenue 3a1a4 ¢ HCMOJIB30BAaHUEM BTOPOTO
3aKoHa HBIOTOHA M TpaBuiIa CIOKEHUSI CHII.
OnpeneneHue >KECTKOCTH MPYKUAHBI.

AHanu3 CUTyalHid, B KOTOPBIX HAOIIOJA0TCS
ynpyrue aegopmanuiu, 1 uX 00bICHEHUE

C UCIOJIB30BAHKUEM 3aKOHa ['yKa.

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCIMOCTH CHJTBI TPEHUS

CKOJIBKCHHS OT CHJIBI HOPMAJIBHOI'O AaBJICHHUA.

OO0cysKaeHHAE PE3YIIBTATOB UCCIEA0BAHMS.
Onpenenenne ko3P PuieHTa TpeHUs
CKOJIBYKEHUSI.

H3mepenue cuibl TpEHUS TOKOSI.
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Pemenue 3ana4 ¢ ucnonb3oBaHueM (HOPMYJIIBI
JUTS CUJIBI TPEHUS CKOJIBYKEHUSI.

AHanu3 IBWKEHUS TEJ TOJIBKO MO ICHCTBUEM
CHUJIbI TSPKECTH — CBOOOJHOIO MAACHUS.
OOBACHEHNE HE3ABUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaICHUsI OT MACCHI TEJIA.

OueHKa BEJIMUMHBI CHJTBI TATOTEHMS,
JEUCTBYIOIIEH MEXKAY ABYMS TE€IIaMHU

(7151 pa3HbIX MaCC).

AHanu3 IBHKEHUS HEOECHBIX TEN

1O/ ACHCTBAEM CHUJIBI TATOTCHUS

(C UCMOIB30BAHUEM JOTIOIHATEIBHBIX
VCTOYHUKOB MH(POPMALIVH ).

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM 3aKOHA
BCEMUPHOIO TATOTEHHS U (POPMYIIBI

JUIs pacu€Ta CUJIBbI TSHKECTH.

AHanM3 OpUrHHAIBHOTO TEKCTA,
OIMCHIBAIOLIETO MPOSIBJIICHUS 3aKOHA
BCEMUPHOIO TSATOTCHHUS, BEIIOJTHEHHUE 3 JaHUiA
10 TEKCTY (CMBICIIOBOE YTECHUE).

HaOntonenue u 00CyKIEHUE OMBITOB

N0 U3MEHEHUIO BECA TEMa MPH YCKOPEHHOM
JBUKCHUU.

AHanu3 ycioBHA BOSHUKHOBEHHS HEBECOMOCTH
W TIEPErPY3KH.

Pemenue 3ana4 Ha onpeaciceHUe Beca Tena

B PA3JINYHBIX YCIIOBUSX.
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AHanu3 cuj, ISHCTBYIOIIUX HA TEJIO,
NOKOsLIeecs Ha Omope.
OnpeneneHre MeHTPa TSHKECTH PA3IMYHBIX TN

1.3.

3aKOHBI COXPAHEHUS

10

HWmnynec Tena. U3mMeHenue
uMIyJibca. UMIyJibC CHIIBL
3aKOH COXPaHECHUS
uMnyJeca. PeaktusHoe
JIBUOKEHUE.

Mexanuyeckas padoTa u
MOIIHOCTB. PaboTa cui
TSDKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
pabGoTtel. [ToTeHManbHas
BHEPrusl TEJNA, MOJHATOTO
Ha/Jl IOBEPXHOCTHIO 3EMJIH.
[ToTeHuManbHas SHEPIUs
C)KaTOU MPYI>KUHEL
Kunernueckas sHeprus.
TeopeMa 0 KUHETUUYECKOM
SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPTUH

HaGnronenune u 00Cy X AeHHE OMBITOB,
JEMOHCTPUPYIOIIUX MEPeAaYy HMITYIbCA

[P B3aMMOJIEHCTBUH TEN, 3aKOH COXPAHCHUS
UMIYJIbCA PU a0CONOTHO YIPYTOM H
HEYNPYTrOM B3aUMOJCHCTBUM TEIL

AHanu3 cuTyanuil B OKpy Karowei >Ku3Hu

C HCIOJIb30BAHNEM 3aKOHA COXPAHCHUS
UMIYJIbCA.

Pacno3naBaHue sIBIICHUS PEAKTUBHOTO
JBMKEHUS B IPUPOJIE U TEXHUKE.
[TpumMeHeHrEe 3aKOHA COXPAHEHUST UMITYJIbCA
JUTS pacuéTa pe3ybTaToB B3AUMOACHCTBHS TEN
(Ha mpuMepax HEYNPyToro B3auMOACHCTBUS,
YOPYTOro HEHTPAIbHOTO B3aUMOCHCTBUS IBYX
OJIMHAKOBBIX TEJT, OJTHO U3 KOTOPBIX
HEMOABUKHO).

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM 3aKOHA
COXPAHEHUS UMITYJIbCA.

Onpenenenne padoThI CHITBL YIPYTOCTH

PH MOIBEME TPy3a C UCTOJIB30BAHUEM
HEMOJBHYKHOTO W MOABUKHOTO OJIOKOB.
H3mepeHne MOIHOCTH.

H3Mepenune NoTeHIMAIBbHONW SHEPTHH YIIPYTO
1e(POPMUPOBAHHOMN MTPY>KUHBL
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H3MepeHne KWHETUYECKOM YHEPTUU TENa

I10 JUTMHE TOPMO3HOI'O MY TH.
ODKCIEPUMEHTAIBHOE CPABHEHUE U3MEHEHH S
MOTEHUHUATBHON Y KHHETUYECKON DHEPTUH TEIa
IIPU ABVDKEHUU 110 HAKIIOHHOW IUIOCKOCTH.
DKCIEPUMEHTAJIbHAS TPOBEPKA 3aKOHA
COXPaHEHU MEXaHUYECKON DHEPI U

pH CBOOOTHOM TMACHUM.

IIpumeHenre 3aKkoHa COXpaHEHUS
MEXaHWYECKOM SHEPTUH T pacuéra

MOTEHIHUATBHON M KHHETUYECKON YHEPTUAN TENA.

Pemrenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHA
COXPaHEHU MEXaHNYECCKON DHEPTUHU

Hroro nio pazneny

40

Pa3n

e 2. Mexann4eckKue Ko

Je€0AHUS U BOJTHBI

2.1

Mexananueckue
KoJicOanus

7

KonebGarensHoe ABM>KEHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoneOaHuil: mepuon,
YacToTa, aMILIUTY AA.
MareMarnyeckuii u
MPY>KUHHBINA MasSTHUKH.
[IpeBpalleHue 3Hepruu
Py KoJIe0aTeIbHOM
JIBUKCHUH.

3aryxaromue KojaeOaHus.
BrIHy>KneHHBIE KOJIEOAHUS.
Pe3onanc

HaOmronenune konebanuii moa AeHCTBHEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYIKEHHE
MOJA00HBIX KOJICOAHUH B OKPYIKAOIIEM MHUPE.
AHanu3 koyic0aHuii rpy3a Ha HUTH U

Ha npy>kuHe. OnpeaeacHue 4acTOTh
Kose0aHuii MaTeMaTHIECKOTO U MTPY>KUHHOTO
MAasITHAKOB.

HaOmronenune n 00bICHEHUE SBJICHUS
pE30HaHCca.

HccnenoBanue 3aBUCMMOCTH TTEPHOIA
KosieOaHuii MOABEIICHHOTO K HUTH Ipy3a

OT JJIMHBI HUTH.
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[TpoBepka HE3ABUCUMOCTH MEpUoAa KoJicOaHuit

Irpys3a, HOABCIICHHOI'O K JICHTC, OT MACCHI I'Py3a.

HaOntonenue u o0CyKI€HHUE ONBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTB MIEPAOJA
KOJ1e0aHUH MPY>KUHHOTO MAsAITHUKA OT MACChI
rpy3a 1 >KECTKOCTHU IIPY KUHBI.

[IppuMeHeHnEe MaTEMATUYECKOTO U TIPYXKUHHOTO
MAasATHAKOB B KAYECTBE MOJCIICH I ONACAHUS
KOJIeOaHui B OKPY>KAKOIIEM MUPE.

Pewenue 3a1a4, CBSI3aHHBIX C BBIUUCICHUEM
WJIH OLICHKOW 4acTOTHI (Meproaa) KoneOaHui
Usmepenue yckopenusi c60600H020 NAOeHUs.

22

MexaHnueckue
BOJIHBL. 3BYK

MexaHU4Y€eCKHUE BOJIHBI.
CBOICTBA MEXAHUUYECKUX
BOJIH. [IpoaosibHBIE 1
MONEPEYHBIC BOJIHEL. J[JTMHA
BOJIHBI 1 CKOPOCTbB €€
pacpoCTPAHCHUS.
MexaHu4eCKHUE BOJTHBI

B TBEPAOM TeEIIEC,
CEUCMUYECKNE BOJIHBI.
3ByK. [ pOMKOCTb 3ByKa H
BBICOTA TOHA. OTpaKeHUE
3ByKa. MH(pa3Byk u
VIBTPaA3BYK

OOHapy>KeHUE U aHAJIN3 BOJIHOBBIX SIBJICHUIHA
B OKPY>KaIoLIeM MUPE.

HaOntonenue pacnpocTpaneHus IpOAOIbHBIX
¥ MONEPEYHbIX BOJH (HA MOJACTH) U
o0OHapy>KeHHE aHAJIOTUYHBIX BUJOB BOJIH

B IPUPOJIE (3BYK, BOJHBI HA BOJIE).
BbruncieHue UIHbL BOJIHBL M CKOPOCTH
pacmpoCTpaHeHUs 3BYKOBBIX BOJIH.
OKCMEPUMEHTAIILHOE OMPEIEICHUE TPAHUIL
YaCTOThI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHMIA.
HaGnroneHne 3aBUCMMOCTH BBICOTHI 3BYKA

OT YacCTOTHI (B TOM YHCJIE, C UCMIOIb30BAHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

HaGnronenne n 00bICHEHUE SIBICHHUS
aKyCTUYECKOI0 PE30HAHCA.

55



AHaJIu3 OpUTMHAIIBHOTO TEKCTA, MOCBAIEHHOTO
WCIOJIb30BAHUIO 3BYKA (MJIH YJIBTPAa3BYKa)

B TEXHHUKE (9XOJIOKALUS, YIBTPA3BYK

B MEJIUIIMHE U JIP. ), BHIOJIHCHHUE 3aJaHHMA

MO TEKCTY (CMBICJIOBOE UTECHUE)

Hroro nio pazneny

15

Pa3zpnen 3. DjieKTPOMArHUTHOE M0JI€ H JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DneKTpOMarHUTHOE 6 ONEKTPOMArHUTHOE MOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
1oJIE U DONEKTPOMArHUTHBIC BOJIHBIL. | B3AMMOCBS3b 3JIEKTPUUYECCKOTO U MAarHUTHOTO
BNEKTPOMArHUTHBIE CaoiicTBa TTOJIEH.

BOJTHBI ANIEKTPOMArHUTHBIX BOJIH. OKCMEPUMEHTAIIEHOE U3y YCHHUE CBOWCTB
[Tkaia SJIEKTPOMArHUTHBIX | JIEKTPOMATHUTHBIX BOJTH (B TOM YHCJIC
BOJIH. Mcnonb3oBanue C MOMOIIbI0 MOOMJTLHOTO TENIE(OHA).
ANIEKTPOMArHUTHBIX BOJTH AHanM3 pEHTTCHOBCKAX CHUMKOB
JUTSL COTOBO# CBSI3M. YeJI0BEYECKOTO OPraHu3Ma.
ONEKTPOMAarHuTHAs PUPOJA | AHAIN3 TEKCTOB, OTMIMCHIBAIOIIAX MPOSBIICHHUSI
cBeTa. CKOPOCTH CBETA. 3NIEKTPOMArHUTHOTO U3JTy4YEHUS B TPUPOJIE:
BoHOBEIE CBOMCTBA CBETA | )KHMBbBIE OPraHU3MBbI, U3JTyUYEHHsI HEOECHBIX TEJ
(CMBICJIOBOE YTEHHE).
PacniozHaBanue 1 aHaIA3 pa3InyHbIX
NPUMCHEHUHN 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
H3yueHue BOITHOBBIX CBOWCTB CBETA.
Pemenue 3anau ¢ ucnonab3oBaHueM (Hopmyn
JUTSL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITTHHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazueny 6
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Paznen 4. CBeToBbIE ABJICHUA

4.1

3aKOHEI
pacnpoCTpaHEHUs
CcBeTa

JlydyeBas moaens cBera.
HcrouHukm ceera.
IIpamonuHeHOE
pacpoCTpaHEHUE CBETA.
3armenust Connua u JIyHsl.
Orpakenue ceera. [Lmockoe
3€PKaJO. 3aKOH OTPAKEHHUS
CBETA.

[Ipenomnenue cBeTa. 3aKOH
IpeaoMIIeHus ceera. [lomnoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKCHHUS B ONTHYECKUAX
CBETOBOAAX

HaGnroneHne oneITOB, 1EMOHCTPUPYOIIUX
SBJIEHUE TPAMOJIMHEHHOTO pacnPOCTPAHCHUS
cBETa (BOBHUKHOBEHUE TCHH U TIOJIyTCHH ),

Y UX HHTEPIPETALUS C UCIIOJIb30BAHUEM
NOHSITHS CBETOBOTO JIy4a.

OOBACHEHNE W MOACTTMPOBAHUE COJIHEUHOTO U
JIYHHOTO 3aTMEHUH.

HccenenoBanne 3aBUCUMOCTH YTT1A OTPAKEHUS
CBETOBOIO JIy4a OT YIJIa NaJCHHSI.

H3yueHue CBOMCTB M300paKeHNs B INIOCKOM
3epKase.

HabGnronenne u 00bICHEHUE ONBITOB

10 TOJTYYEHU O N300pAKEHUI B BOTHYTOM M
BBINYKJIOM 3¢pkasiax. Habmonenue n
OOBSICHEHHE OMBITOB MO TPETOMIIEHUIO CBETA
HA TPaHMILIC Pa3JIMYHbIX CPEl, B TOM YHCTE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH YIia
PEIOMJIEHUS OT YIJIa aJCHUS CBETOBOTO JIyYa
HA IPAHMILIC «BO3AYX—CTEKIION.
PacniozHaBanue ABICHUN OTpaOKEHUS U
NPEJIOMJICHUS CBETA B MOBCEAHEBHOM KU3HU.
AHanu3 1 00BICHEHUE SBJICHUSI ONITUYECKOTO
MUPaKA.

Pemenue 3a1a4 ¢ KCNONB30BAHUEM 3aKOHOB
OTPaKCHUS U MPETOMIICHHS CBETA
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4.2 | JIuH3BI U ONITHYECKHUE
npuOOopsI

JIunza. Xon myyei B IMH3E.
Onrtrueckas cucTema
(doToanmnapara, MUKpOCKONa
U Teieckomna. ['na3 kak
ONTHYECKAS CUCTEMA.
bim3opykocTs 1
JANTBHO30PKOCTh

[TosyyeHne n300paKeHHA ¢ TOMOLIBIO
coOuparolei U pacCeHBarOLIECH JINH3.
Onpenenenne POKYCHOTO PACCTOSHUS U
ONTUYECKON CUJIBI COOMPAOIICH JIMH3BL.
AHanmu3 yCTpPOWCTBA M TPUHLMIA JCHCTBHS
HEKOTOPBIX ONTUYECCKUX TPHOOPOB:
(oroannapara, MEKpPOCKOIA, TEIECKONA.
H3zydenne Moaen rina3a Kak OnTHYECKOM
CUCTEMBI. AHAIN3 SIBJIICHUN OJTU30PYKOCTH
1 JAIBHO30PKOCTH, IPUHLIMIA IEHCTBUS
OYKOB

4.3 | PaznoxkeHue O€10ro 3 Paznoskenue Oenmoro ceeta HaOmtonenue paznosxkeHus: 6€0ro ceeTa
CBETa B CIIEKTP B criekTp. OnbiTel HbIOTOHA. | B CIIEKTP.
Cno’keHHe CEeKTPATIbHBIX HabGnronenne n 00OLICHEHHE OITLITOB
1BeTOB. /lucnepcus ceeTa 0 TIOJTYYEHHUI0 OENIOTO CBETA MPHU CIIOKCHUN
CBETa Pa3HbIX I[BETOB.
[TpoBenenue u 00BICHEHUE ONTBITOB
M0 BOCIPUSATHIO 1[BETA MPEIMETOB TP MX
HaAOJIOICHUH YePe3 1BETOBbIC (DHITBTPHI
(LIBETHBIE OYKH )
Hroro no pazneny 15
Paznen 5. KBanTOBBIC SIBJICHHS
5.1 | Ucnyckanue u 4 Onwitel Pe3epdopaa u OO6cy>xxaenue nenu onbiToB Pesepdopna

MMOTJIOIMCHUC CBCTA
aTOMOM

[JIaHETapHast MOJEb aTOMa.
Mogens atroma bopa.
Hcnyckanue v oriomneHue

MO UCCIICAOBAHUIO aTOMOB, BBIIBHIKCHHUC
I'HII0TC3 O BO3MOXKHBIX PC3yJIbTaTax OIBITOB
B 3aBUCHUMOCTH OT IIPCAIIOJIaraCMoro CTpoCHuA
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cBeTa aToMOM. KBaHTEL.
JInHeyarTsle CrieKTpsI

aTOMOB, POPMYIMPOBAHUE BBIBOIOB

W3 PE3YJIBTATOB OIBITOB.

OOcyxkIeHNE TPOTUBOPEYHIA MITAHETAPHON
MOJIEJTA aTOMa M OCHOBAHWMN JUTA TAIIOTE3bI
Bopa o cranmonapHbIx opOuTax 371€KTPOHOB.
HaGnroneHne CriiomHbIX 1 JIMHERYaThIX
CIIEKTPOB M3JIyYCHUS PA3IUYHBIX BEIIECTB.
OOBACHEHNE TUHENYATHIX CIIEKTPOB U3JTy YCHHSI

5.2

Crpoenue aTOMHOTO
saypa

PannoaktuBHOCTh. Asb(a-,
OeTa- 1 raMMa-u3J1y YCHHSI.
CrpoeHue aTOMHOTO sapa.
HyknoHnnas moaens
aTOMHOTO s1pa. M30TomEbl.
PagnoaktuBHbIE
npespatuenus. [lepuon
MOJIypacnana aTOMHBIX sIIEP

OOCy>KaeHUE BO3MOKHBIX THITOTE3 O MOAEIISIX
CTPOEHUS s]Ipa.

OnpeneneHue cocTapa sIep 1o 3aJaHHbIM
MaCCOBBIM M 3apsi/IOBBIM YMCIaM U

10 MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHau3 U3MEHEHUS COCTaBa pa U €ro
MOJIOXKEHUS B IEPUOUYECKOM CUCTEME

MPU 0-PaJUOAKTUBHOCTH.

HccnenoBaHue TPEKOB (-4ACTHIL 1O TOTOBBIM
¢dororpadusim.

OOHapyXeHUE U U3MEPECHKUE PATHALIMOHHOTO
(hoHA C MOMOIIBIO JO3UMETPA, OIIEHKA €T
MHTCHCUBHOCTH.

Amnanu3 OUOJOrHYeCKUX U3MEHEHHUIA,
MPOUCXOASAIIMX O ACHCTBUEM
PaJMOAKTUBHBIX U3TyYCHHHA.
Hcnonr3oBaHue paiMOaKTUBHBIX U3TYyUYECHUN
B MCJULIMHE
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5.3 | SnepHbIe peakuuun 7 S nepuble peaknun. 3akoHbl | Pemenue 3a1a4 ¢ HCNoJIb30BAHUEM 3aKOHOB
COXPaHEHUS 3apsAI0BOTO U COXPAHEHUS! MACCOBBIX U 3aPsAIOBBIX YHCEIT
MacCOBOI0 YHCEI. DHEPrUsl | HA OMPEACIICHUE PE3YIbTATOB SAAEPHBIX
CBsI3U aTOMHBIX A1ep. CBA3b | peakuuii; aHaIM3 BO3MOKHOCTH WU
MAacChl M DHEPIHH. Peakiii | HEBO3MOXKHOCTH SIICPHOM peakiuu.
CUHTE3A U ACIICHUS SITIEP. OueHKa 3HEPIUX CBSI3U SAEP C UCIOJIB30BAHUEM
Hcerounuku sHeprun ConHua | popmysisl DWHIITEHHA.
v 3BE31. AnepHas OOcyXICHUE MEPCIEKTUB UCIIOJIB30BAHHMS
3HEpreTuka. Jlercreus YIIPABJISIEMOTO TEPMOSIACPHOTO CUHTE3A.
PaIMOAKTUBHBIX U3Iy4YeHUN | OOCYKICHHE MPEUMYILECTB M HKOJIOTHYECKUAX
Ha JKUBLIE OPraHu3MBbl npo0JIEM, CBA3AHHBIX C IACPHOM SHEPrETUKOM
Hroro no pazneny 17

IHHoBTOpHUTEIBLHO-0000IHAKOIUH MOAYJIb

IToBTOpEHUE H
0000uIeHEe
COJIEPKaHUs Kypca
(bu3nku 3a 7-9 Kaaccel

9

Cucremaruzanus u
00001EHE TPEIMETHOTO
COJIEP’KaHUS M ONbITa
JESATEIIbHOCTH,
nPUOOPETEHHOTO

PA U3YUYEHUHU BCETO Kypca
(PM3MKH OCHOBHOTO OOIIETO
oOpa3oBaHusl.

IToaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY
3K3aMEHy Mo pu3mnke

JUTsl OO0y YaroIIUXCA,
BbIOpABLINX 3TOT yUCOHBIiA
npeaMeT

BeinosiHeHue yueOHbIX 3a1aHui, TPEOYOIMMX
JEMOHCTPALMN KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAY YHY IO
I'PaMOTHOCT:

— IPUMEHEHUS MOTYYEHHBIX 3HAHU I

JUTSL HAYYHOTO OOBSICHEHUS (PU3NUECKIX
SIBJICHUI B OKPY KarOIIENA IIPUPOJIE,

B NIOBCEJHECBHOM >KA3HU U BBISIBJICHHS
(PU3NYECKUX OCHOB Ps1/1a COBPEMEHHBIX
TEXHOJIOI UM,

— IPUMEHEHUS OCBOCHHBIX
SKCIEPUMEHTATIBHBIX YMEHUH

JUTS UCCIIE0OBAHUS (PU3HYECKUX SBIICHUH,
B TOM YHCJIE JJIsl TPOBEPKH THUIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemienne pacy€THBIX 3a1a4, B TOM YHCIIE
PEANOJIAraroIMX UCIOJIb30BAHNE (PU3NUECKUX
MOJIEJIEW U OCHOBAHHBIX HA COACPIKAHUA
PA3IMYHBIX PA3/IENoOB Kypca (PrU3KKy.
BrinosiHeHUE U 3a1uTa IPyInoBbIX WINA
WHIMBUAYAJIBHBIX IPOEKTOB, CBA3aHHBIX

C CoACpaHUEM Kypca PU3uKu

Hroro nio pazneny

OBHIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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