Munncreperso npocsentenns Poceniickonn ®enepanu
MunncTepcTBo 06pa3oBaHKA W MOJIOASKHOM MOMMTHKH CBEpUIOBCKOi 00nacTu
HenapramenT obpaszosanusa AnMuHHCTpauuH ropoaa Exarepunbypra
MyHHIMIanbHOE aBTOHOMHOE 00111€00pa30oBaTeIbHOe YUpekIeHHe
cpennsas obmeobpazoBaTenpHas mkona Ne 80

HPHHHTO pelnenuem ITenarornueckoro _ YTBepm,ualo: \

coBeTa 173/ § ﬂnpsijO}yV[AOY COLII N80
[TpoTokon Nel ~ A 131 K.M. MeHblueHHHa
oT «28» aBrycra 2024r. ITpuxas Ne 100 o1 «28» aBrycra 2024r.

PABOYAS ITIPOTPAMMA

OU3UKA
7-9 KIIACChbl

2024/2025 YYEBHBIN 'O/l

Exarepuntypr, 2024r.



denepanbHas pabouas mporpamma | Dusuka. 7-9 knaccel (6a30BbIi yPOBEHD)

COIEPKXAHUE

TTOSCHUTEITBHAST BATTHCK A ... ... e e e e e e et e e e e e e e e e e e e e e aans 3

COMEPIKAHME OOYUEHUIS .......cvvneiieanie ettt et ettt 5
T EKTTACC . oo e e et e e e ettt araas 5
KITACC . .. oo 8
O KTTAC oo e 11

[TnanupyemMble pe3yabTaThl OCBOCHUS TPOTPAMMEBI 110 (PU3UKE HA YPOBHE

OCHOBHOTO OOIIETO OOPABOBAHMSL. ........ccuviinieiniiineietie st st et et st et 17
I TR T RIS TIO BRI TN ey cnre s s 400 050 50050 S5 U S AL 852 17
BTV RS CRIETES TER TIRTEETIEL . . o o e e s s o s 00 5 A 582 18
TTPEAMETHBIE PEBYIIBTATB ...ttt et 20

TEeMATHUECKOE TUTAHUPOBAHME ......convveaniiiiiie et siieeatee et ee et et e s e eeee e enee s 29
P U —— 29
OO UU UV — 39



®OenepanvHas padouas mporpamma | ®usuka. 7-9 knaccel (6a30BbIif yPOBEHB)

denepasibHas padboyas nporpamMma 1o yueOHomy npeamery «Dusnkay (0a30Bblid
ypoBeHb) (mpeaMeTHass 00jacTh «ECTECTBEHHO-HAy4HBIE TPEAMETH»)  (nanee
COOTBETCTBEHHO — IpOrpamMmma o (pu3mke, pu3nka) BKIFOYACT MOSCHUTEIBHYIO 3ATUCKY,
coJepykaHue 0Oy4YeHUsl, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHHUS MPOTrPaMMbl MO (PU3UKE,
TEMATUYECKOE TUTAHUPOBAHHUE.

HOACHUTEJIBHAA 3AITNCKA

[TporpamMma no (u3MKe HA YPOBHE OCHOBHOIO 0OWIEr0 0Opa30BaHMs COCTABJICHA
HA OCHOBE MOJOXKEHUH W TpeOOoBaHW K pe3yjbTaraM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeiibHOM mporpaMmsl, npeacTtaBicHHbix B @I'OC OO0, a Takxke
¢ yuétoM (eaepanbHoii padoueit mporpaMmmbl BociuTaHus U KOHLIENIMK MpenoaaBaHus
yueOHOTro npeameTa «Duznkay.

Copepxanne mnporpaMmbl MO (PU3MKE HANpPaBIEHO HAa  (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOLIMXCS U OPraHU3aliI0 U3YUYCHUS (PU3UKU
Ha JCATENbHOCTHON OCHOBE. B mporpamme mo (PU3MKE YUYMTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpeaMera B peanuzammu TpeOoBanuiik ®I'OC OOO K mnjaHUpPyeMbIM
JMYHOCTHBIM M METAMpPEAMETHBIM Pe3yJibTaTaM OOyUEHUS, a TaKKe MEXKIPEIMETHbIE
CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOIO OOMIETO
oOpazoBaHwusl.

[Tporpamma mo (pu3MKe yCTaHABIMBACT pachpelesieHue y4eOHOro marepuana
no rojgam oOyueHus (MO Kjaccam), mpealaracT MPUMEPHYH MOCIEI0BATEILHOCTh
U3yUYEHHS] TEM, OCHOBAHHYIO HA JIOTUKE PA3BUTHS MPEAMETHOTO COACPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCs.

[Tporpamma no ¢gusnke pazpadoTaHa ¢ HEIbI0 OKa3aHUs METOAMYECKON MOMOIIN
YUUTENIO B CO3[JaHUM paboueii mporpaMMel IO Y4EOHOMY MPEAMETY .

duznka SABISIETCA CUCTEMOOOPA3YIOUIMM ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
OPEIMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJIICHUM,
W3y4acMbIX XHUMHEH, OMOJOrHeH, acTpoOHOMHUEH M (Qu3nyeckoi reorpaduei, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYUYHYI) KApTUHY MHUpPA, MPEAOCTABISET HauOOJee SCHBIE
0o0pa3iibl MPUMEHEHUST HAYYHOrO METOJAA MO3HAHUS, TO €CTh CHocoda MOJyUYEHHUs
JIOCTOBEPHBIX 3HAHWUI O MUPE.

OnHa w3 TNaBHBIX 3a1ad  (pu3nmueckoro oOpa3oBaHus B CTPYKType oOOWHIETO
00pazoBaHMs COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHOM MPaMOTHOCTH U MHTEpECca
K HayKe y 00y4aroIIuXCsl.

H3yuenue ¢u3nku Ha Ga30BOM YPOBHE MPEAINOJIAracT OBJaJCHUE CJIETYIOLIUMU
KOMIETEHTHOCTIIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHY IO TPAMOTHOCTb!

HAY4YHO OOBSICHSATH SIBIICHUS,

OLICHMBaTL WM  TIOHUMAaTb  OCOOCHHOCTH  HAYYHOTO  MCCIIEJOBaHUS;

UHTEPIPETUPOBATh JAHHBIE U KCIOJB30BaTh HAy4HbIE J0Ka3aTeNIbCTBA
IJ1s1 TIOJTyYEHUS BBIBOJIOBY.



®OenepanvHas padouas mporpamma | ®usuka. 7-9 knaccel (6a30BbIif yPOBEHB)

Llenn n3ydyeHns QU3MKH HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUsl OMPEACIICHBI
B KoHuenuuu npenopaBanus yueOHOro mnpeamera «®dus3nka» B 00pa30BaTENIbHBIX
Opra”Hu3anusx Poccniickoit Oenepanuu, peann3yoInX OCHOBHEIE
o0mieoOpa3oBarebHBIE  TPOrpaMMbl,  YTBEPKAEHHOHW — pemeHuem  Kosieruum
MunucrepcTBa npoceeiienus Poccuiickoil denepanyu (mpotokos ot 3 aexkadps 2019 r.
No [TIK-4BH).

Llenn u3yueHus: PU3NKH:

NpUOOPETEHNE MHTEPECA M CTPEMIICHUS O0YYaroIMXCsd K HAYYHOMY HM3YUYEHUIO
PUPOJIbI, PA3BUTUE UX UHTEIIEKTYAJTbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

Pa3BUTHE TPEACTABICHUIA O HAYYHOM METOJAC NO3HaHWSA W (HPOPMHUpPOBAHHE
UCCJIEIOBATENBCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHHSIM,

(OpMUPOBAHKME HAYYHOIO MHPOBO33PEHHS Kak pe3yjibTara HM3yYEHUs OCHOB
CTPOCHMSI MATEPUH U (PyHAAMEHTATBHBIX 3aKOHOB (PU3HKH;

(OpMUPOBAHKE NPEACTABICHUA O ponv (U3MKH JUIS  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTUI;

pPa3BUTHE MPEACTABICHUH O BO3MOXKHBIX c(epax Oyaymeil mpodecCHoHaIbHON
JESATENIbHOCTH, CBA3AHHON ¢ (PU3HMKOM, MOArOTOBKA K JAJIbHEHIIEMY OOYYEHUIO B 3TOM
HANpPaBJICHUM.

JlocTmKeHHE 3TUX LENCH MporpaMMsl 1Mo (PU3MKE HA YPOBHE OCHOBHOIO OOIIErO
oOpa3oBaHus 00ECNEYMBACTCS PEMICHUEM CIICTYOMINX 3a/1a4:

npUOOpETEHNE 3HAHMIA O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHWYECKHX,
TEIUIOBBIX, JIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;

NpuOOPETEHNE YMEHUH OMHUCHIBATH M OOBACHATH  (DPUBUUYECCKUE  SBJICHUS
C MCIIOJIb30BAHUEM TOJIYYCHHBIX 3HAHWI;

OCBOCHUE METOAOB PELICHUS MPOCTEHINMX PacCUETHBIX 3a7a4 C MCIOJIb30BAHHEM
(pU3NYECKUX MOJIENEH, TBOPUECKHAX U MPAKTUKO-OPUEHTUPOBAHHBIX 37124,

pa3BUTHE YMEHWH HAOMOJaTh TNPUPOAHBIE SBJICHWS M BBINOJHATH OIIBITHI,
naboparopHble pabOTBl M 3KCHEPUMECHTAIBHBIE WMCCICAOBAHUS C MCIOJIb30BAHUEM
W3MEPUTENTBHBIX TPUOOPOB,;

OCBOEHUE MPUEMOB PaboThl ¢ MH(pOPMALKEH PU3NIECKOTO CONEPKAHMUS, BKITHOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTXKEHUSX (U3MKH, aAHAIA3 W KPHUTUYECKOE
OLICHWBAHWE UH(OPMALUH;

3HAKOMCTBO €O cdepamu npodeCCUOHANBHONW  ICITEILHOCTH, CBSI3aHHBIMU
C (U3MKOH, WM COBPEMEHHBIMM TEXHOJOTHSMHM, OCHOBAHHBIMH HAa JOCTH)KCHHUSIX
(U3NYECKOI HayKH.

Ha wu3yuenme ¢usumku (0a30BBIH YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust 0TBOAMTCA 238 wacoB: B 7 kjnacce — 68 uvacoB (2 4aca B HEOEIO),
B 8 Ky1acce — 68 yacoB (2 yaca B HenEN), B 9 kiacce — 102 gaca (3 yaca B HEZIENIO).

[Tpennaraemelii B mporpaMMe no GU3MKe NEPEUEHB JJAOOPATOPHBIX Pa0OT U OIBITOB
HOCHT PEKOMEHAATENBHBIA  XapaKTep, YyUYWTENb JACNAET BBIOODP MPOBEACHHS
7a0oparopHbiX pabOT M ONBITOB C YYETOM MHAMBHAYAJIbHBIX OCOOEHHOCTEM
o0yvarommxcs, COUCKA HSKCIEPUMEHTAIBHBIX 3aaHuii, MPEAJIaracMbIX B paMKax
OCHOBHOT'O FOCYAAPCTBEHHOTO dK3aMeHa Mo PU3UKE.
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COAEPKAHUE OBYUYEHUA
7 KJIACC
Pasznen 1. ®us3uka u €€ poJib B IO3HAHHHU OKPYKAKOLIEr0o MHPA
®usnka — Hayka O mnpupone. SBieHus npupoabl. DUHMYECKHE SBJICHUS:

MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.
duznvecKue BeMUNHbL. M3Mepenune pu3nuecKknx BeMMunH. Gu3ndeckue mpudopsl.
[TorpemHoCcTh H3MEpEHU MexxayHapOaHas CUCTEMA €IMHULL.

Kak ¢usuka ©  JApyrue  €CTECTBEHHBIE HAYKH  M3y4awT  [MPUPOLY.
EcTtecTBeHHO-HAYYHBIH METOI MO3HAHKS: HAOJIIOACHUE, TOCTAHOBKA HAYYHOTO BOMPOCa,
BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE TUIOTE3, 0OBICHEHUE HAOIIOAAEMOTO
spneHus. Onucanne (PU3HUECKUX SIBJICHUN C MOMOILBIO MOACIIEH.

Jlemoncmpayuu
MexaHu4eCcKre, TEMIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHHS.
duznueckre MpudOPHI U MPOLEAYPa NPSIMBIX H3MEPEHUI aHAIOTOBBIM M TU(POBBIM
nprOOPOM.

Jlabopamopnwvie pabomel u onvimoi

OnpenesneHne LeHsl ACTIEHNS IIKATbl U3AMEPUTEIBHOTO MPUOOPA.

H3mepenne paccTOAHMINA.

H3mepenne 00bEMa 5KUIKOCTH U TBEPIOTO TENA.

Onpenenenue pa3MepoB MaNbIX TEII.

H3mepenue Temneparypel Npy MOMOLIM KUAKOCTHOTO TEPMOMETPA U AATUYMKA
TEMIIEPATYPHI.

[TIpoBeneHUE MCCAEAOBAHMS IO MTPOBEPKE TMIOTE3BL. AATBHOCTD MOJETA IIAPUKA,
NYIEHHOTO TOPU3OHTAIILHO, TEM OOJIBIIE, YeM OOJIBIIIE BHICOTA MYCKA.

Pazpnen 2. llepBoHaya/ibHbIE CBEACHHSI O CTPOCHHUH BeleCTBA

CrpoeHue BELIECTBA: aTOMBI U MOJIEKYJIBL, UX Pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBroKeHUE YacThll BelecTBa. CBsI3b CKOPOCTH JBH)KEHHUS YACTHULL C TEMIIEPATY POK.
BpoyHoBckoe newxenue, nuddysus. BzauMoaeiicTBre 4acTul BEIIECTBA. MPUTSIKCHHUE
Y OTTAJIKUBAHUE.

ArperarHble COCTOSIHHsI BELIECTBA. CTPOCHHUE Ta30B, JKMAKOCTEH W TBEPABIX
(KpHCTQJUIMYECKUX) Tel. B3auMMOCBA3b MEXKIy CBONCTBAMM BEIIECTB B  Pa3HBIX
arperaTHeIX COCTOSHUSIX WM WX ATOMHO-MOJIEKYJISIPHBIM CTpOeHHMEM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUM BOJIBI.

Jlemoncmpayuu

HaOmtonenue OpoyHOBCKOTO JIBUKEHUSI.

Habmonenue nuddyzun.

Habmonenue siBjaeHU, OOBACHSIOIIMXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM
YACTHIL BEIIECTBA.
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Jlabopamopnwvie pabomel u onvimoi
OngeHka quameTpa aToMa METOJIOM PsIOB (C UCTONIb30BaHUEM (poTorpaduii).
OnbITh IO HAOIIOIEHUIO TEMJIOBOTO PACUIMPEHMSI Fa30B.
OnbITHl IO OOHAPYKEHUIO JEHUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSDKECHUSL.

Pa3nen 3. /IBukeHue U B3aUMoOAeiicTBHE TeJl

Mexanudeckoe IBHKEHHE. PABHOMEPHOE M HEPABHOMEPHOE ABMXKEHUE. CKOPOCTB.
Cpennsist CKOpOCTb TPU HEPABHOMEPHOM ABWKEHUM. PAcuéT myTH v BpEMEHU IBUYKCHHSI.

SIBneHne nHepury. 3aKOH HHEPLUMU. B3auMOeHCTBHE TEN KaK NPAUYMHA U3MEHEHHUS
CKOpPOCTH ABIWKEHUs Tel. Macca Kak Mepa MHEPTHOCTH Tena. [OoTHOCTH BelecTsa.
CBsI3b TUNIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEMIECTRA.

Chila KaK XapakTepucTuKa B3auMOAEHCTBUA Ten. Cuna yrnpyrocTy M 3akoH l'yka.
H3mepenne cuitbl ¢ MOMOLIBK TMHAMOMETPA. SIBIEHUE TATOTEHUS U CUIIA TsHKeCTH. Crita
TSDKECTU HA APYrux miaHerax. Bec tena. HesecomocTs. Cl0KEHUE CHTT, HATPABICHHBIX
no OAHOW mpsiMOM. PaBHomeicTBytomas cwil. Cuna TpeHus. TpeHUe CKOJIBKEHUS U
TPEHHE MOKOs. TpeHre B IPUPOJE U TEXHUKE.

Jlemoncmpayuu
HabmroneHne MeXaHN4eCKoro IBUKEHHAS TENA.
H3mepenune CKOpOCTH MPSIMOIMHERHOTO JBUYKEHUSI.
HaGnronenne sBneHs HHEPLUK.
HaGnronenne u3MeHeHHnsi CKOPOCTH MPY B3aUMOJICHCTBUM TETT.
CpaBHeHEe Mace 10 B3aUMOJCHCTBUIO TEIL.
CnokeHue U, HAPABJIEHHBIX 10 OAHOW MPSAMOM.

Jlabopamopnwvie pabomel u onvimoi

OnpeneneHrue CKOPOCTA PABHOMEPHOTO JABMKEHUS (IIApUKa B SKUJKOCTH, MOJICTN
AIEKTPUYECCKOTO aBTOMOOWIIS M TaK JANee).

Onpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WK [IApUKa MO0 HAKJIOHHOM
TUIOCKOCTH.

OnpeneneHre IOTHOCTH TBEPIOTO TEIA.

OneIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSHKEHHS (Ae(OpMaliu) MPY>KAHBI
OT IPHUJIOKEHHON CHUJIBL.

OneIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT BECa Tela
Y XapaKTepa COMPUKACAOLIUXCS OBEPXHOCTEH.

Pasznen 4. JlaBinenue TBEPABIX TeJ, *KUAKOCTECI 1 ra3oB

JHaBnenue. CrnocoObl YMEHBIICHUS W YBEJIMYCHUS JaBlicHUs. [laBieHue rasza.
3aBUCUMOCTh JABJCHUS raza oT o0béma, Temneparypsl. [lepenaya naBiaeHust TBEPAbIMU
TENaMH, SKUAKOCTSIMM W Ta3amu. 3akoH [lackanms. [lHeBMarTMyecKue MalIWHBbIL
3aBUCUMOCTh JIABJICHUS JKUJKOCTH OT DIIyOMHBL. ['MapocTaTM4ecKuii mapaiokc.
Coobmaromuecs cocyasl. [ MapaBIMyecKue MEXaHU3MBI.

Atmocepa 3emiam u  armMocepHOe JapicHue. [IpUUMHBI CYIICCTBOBAHUS
BO3AYIIHOMW o0onouku 3eman. Onwit Toppuuemm. M3mepenne arMmochepHOro
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JaBjeHNsl. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BBICOTHI HAJ YPOBHEM MOPSI.
[TprGopsl Anst u3MepeHHst AaTMOC(EPHOTO NABJICHUS.

JlelicTBUE KUIKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITajgkuBatowiast
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJIEHUS ra3a OT TEMIIEPATYPHL.

[lepenaya naBneHUs JKUIKOCTHEO U TA30M.

CooO0maronmecst COCy/Ibl.

I'mapasnnyeckuii mpecc.

[TposiBieHnE AeiCTBUS aTMOC(EPHOTO AABJICHUS.

3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI OT 00bEMA MOTPYKEHHOW YaCTH TENA U
TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHITBI BECY BBHITECHEHHOH YKUIKOCTH.

VYcioBue 1UIaBaHMs TE. TUIABAHWE WM TOTPY)KCHHE TEN B 3aBUCHUMOCTH
OT COOTHOILUEHUS TUIOTHOCTEH TeJa U KU KOCTH.

Jlabopamopnwvie pabomel u onvimoi

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT OOBEMA MOTrPY>KEHHOM
B J)KMJIKOCTh YaCTH TEJIA.

OnpeneneHue BHITATKUBAKOLIEH CUJIbL, JCHCTBYIOIIEH HA TEIO0, MNOTPYKEHHOE
B JKHJIKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAIKUBAIOLIEA CWIIBL, JCUCTBYIOLIEW HA TEJO
B )KHJIKOCTH, OT MacChl TEJIA.

OnbITHL, TEMOHCTPUPYIOILME 3aBUCUMOCTD BBITAIKMBAKOLICH CUIIBL, JCHCTBYIOIICH
HA TEJIO B )KUJKOCTH, OT 00BbEMA MOrPY>KEHHOHN B KMIKOCTh YaCTH TEJIA U OT MJIOTHOCTH
JKAJIKOCTH.

KoHncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKH W OIpEIETEeHUE €€
Irpy3000bEMHOCTH.

Pazpnen S. PaGora u MOIIHOCTB. JDHEpPrus

Mexanuveckas padota. MOUTHOCTb.

[TpocThie MEXaHMU3MBI: pblyar, OJ0K, HAKJIOHHAS TIOCKOCTh. [IpaBuno paBHOBeCHs
peryara. [lpuMeHeHHe mpaBuia paBHOBECHs pblyara K OJOKY. «30J0TOE MPaBUIIO»
mexanuku. KITJ[ mpocThix Mexanu3mMoB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetuueckas v noreHuualibHas 3Heprus. [Ipespatuenue
OJTHOT'O BHJIa MEXaHWYECKOW SHEPTUU B IPYTOi. 3aKOH COXPAHECHMSI SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu
ITpumMepsl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomel u onvimoi

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

HccenenoBanune ycioBrii paBHOBECHs pblyara.
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Hsmepenue KI1/[ HaKIOHHOM MJIOCKOCTH.
H3yueHne 3aK0Ha COXPAHEHUST MEXAHUYECKON SJHEPTUM.

8 KIIACC

Paznen 6. TensioBbie siBJ1eHUS

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHUS BELIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJL. ONBITHL, MOATBEPKAAOLIUE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Moaenu  TBEPAOrO, SKMAKOTO W Ta3000pa3HOr0  COCTOSHHMMA  BEHICCTBA.
Kpucrannuueckne u amopdusie Tena. OOBSICHEHHE CBOHCTB Ta30B, JKUIKOCTEH H
TBEPABIX TEJI HA OCHOBE MOJOKEHUI MOJIEKYJIIPHO-KMHETUYECKON Teopun. CMaunBaHue
Y KalIWUISPHBIE SBJICHUS. TEMI0BOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsizb TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JABHMYKEHUS YACTHLL.
BryTtpenHnss sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEPrUM: TEIIONEpeaaya u
coBepuicHre paGoTel. Buapl Temmonepenaud:  TEIIONPOBOAHOCTb, KOHBEKIIMS,
U3ITyYECHHE.

KonuuecTtBo TEmmoTHL. YaAenbHAas TEIUIOEMKOCTh BEIIECTBA. TemIooOMEH W
TEIUIOBOE PABHOBECHE. YPABHECHHE TEMJIOBOro OayiaHca. [lnaBieHWE W OTBEpIAECBAHUE
KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TeIuioTa IuiaeieHus. [lapooOpa3oBanue u
KoHJeHcanus. Mcnapenwe. Kunenue. VYaenbHas Temiora  napooOpa3zoBaHUSL.
3aBUCUMOCTB TEMIIEPATYPBI KUIIEHHAS OT AaTMOCPEPHOTO NABTIEHUSI.

Bnaxuocts BO3ayxa.

DHEeprus TOIJIMBA. Y ACNIBHAS TEIJIOTA CrOPAHUSL.

[TpuHmne! padoTsl TemnoBbix asurarencii KI1/1 temnoBoro asurarens. Tennossie
JIBUTATENIN Y 3aLUTa OKPYIKAFOIIENH CPEIBL.

3aKOH COXPAHEHHMSI U MTPEBPALLICHNS SJHEPTUM B TEIMJIOBBIX MPOLECCAX.

Jlemoncmpayuu
HaOmtonenue OpoyHOBCKOTO JIBUKEHUSI.
Habmonenue nuddyzun.
HabmroneHue sSBJieHU cMauMBaHus U KaWUISIPHBIX SIBJICHUHA.
HaGnroaeHune TemmoBoro paciimpeHust TEN.
H3MeHeHne [naBiaeHUs Ta3a MpPd KM3MEHEHUM OOhEMA W HArpeBaHUM WM
OXJIAKICHHH.
[TpaBuna u3MepeHus TEMIEPaTyphl.
Bu el Temionepenauu.
OxJTaXICHUE NPU COBEPIICHAN PAOOTHI.
HarpesaHuie npu coBepiieHUH PabOThl BHEIIHUMU CUJIAMHU.
CpaBHEHME TEMIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
HaGnronenne kuneHust.
HaGnroaenne nocTossHCTBAa TEMIIEPATyPhl TPH MJIABJICHUU.
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Mojenu TEIIOBBIX IBUTATENICH.

Jlabopamopnwvie pabomel u onvimoi

OneITel 10 O0OHAPYKEHHUIO IEACTBUS CHIT MOJIEKYJISIPHOTO MPUTSIKCHHASI.

OnbITHI MO BEIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIK caxapa.

OneiTel O HAOMKOACHHUIO TEMJIOBOTO PACIIMPEHHS TA30B, KMIKOCTEH M TBEPIBIX
Tl

Onpenenenne AaBiacHAs BO3AyXa B OAJIIOHE MINPULA.

OneIThl, TEMOHCTPUPYIOLINE 3aBHCHMOCTh JABJICHUS BO3JyXa OT €ro 00bEMa U
HArpeBaHUs WK OXJIKICHHUSI.

[TpoBepka TrWMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTONOWMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenne n3aMeHeHns BHYTPEHHEH SHEPTUM TeJa B PE3YJIbTATE TEIJIONEPEAAUN
¥ pabOThI BHEIIHUX CHII.

HccnenoBanue siBieHUS TEMIOOOMEHA MPU CMEMIMBAHUK XOJOIHOM W ropsyeid
BOJIBI.

OnpenencHue KOMUYECTBA TEIUIOTHI, ITOJIYYEHHOrO BOJAOW NPH TEMIOOOMEHE
C HarpeThIM METAJUTMYECKAM LAIHHIPOM.

OnpeneneHne yaenpHON TEMOEMKOCTH BEILECTBA.

HccenenoBanue npouecca ncnapeHus.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

OnpeneneHne yaeIbHON TEMIOTH IUIABICHHAS JIbJA.

Paznen 7. DiaeKTpuvecKHe H MATHUTHBIC SIBJICHUS

Onextpu3anms Ten. JlBa poga  BNEKTPUYECKMX  3apsaoB. B3aumoneicTBue
3apsDKEHHBIX TeN. 3aKkoH KyJioHa (3aBUCMMOCTD CHJTbI B3AaMMOJECHCTBHS 3apPSPKEHHBIX TET
OT BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIAMH ).

OnexTpuueckoe mnone. HanpskEHHOCTH  ANEKTpUUYecKoro mnons. [lpuHoun
CYNEPNO3ULIAA HIEKTPUUYECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn 53neKTpuyecKux 3apsaoB. OJNEMEHTAPHBIA  JJIEKTPUUECKUI  3apsj.
Crpoenue atoma. [IpOBOJHUKM W JMANEKTPUKU. 3aKOH COXPAHEHHS JIEKTPHYECKOTO
3apsaia.

ONEKTPUUYECKUN TOK. Y CJIOBHS CYLIECCTBOBAHUS SNIEKTPHUECKOTO TOKA. MCTOUHMKHN
NOCTOSSHHOTO TOKa. JIGHCTBUS JIIEKTPUYECKOTO0 TOKA (TEMJIOBOE, XWMHYECKOE,
MArHMTHOE). DIEKTPUYCCKHUNA TOK B )KHIKOCTSX W Ta3ax.

Onekrpuyeckas nenb. Cuia Toka. DNEKTPUYECKOe HanpspbkeHue. CONMpPOTUBIICHUE
OPOBOJHMKA. YJEJIBHOE COMPOTUBICHHE BEIIECTBA. 3aKOH OMma IJid ydacTKa LEHu.
[TocnenoBarenbHOE M MAPALIEIBHOE COCTMHEHUE POBOIHUKOB.

PaboTta 1 MOIIHOCTB 3NEKTPAYECKOTO TOKA. 3aKOH /[ xoyis—JIeHna. DNeKTpuyecKue
LENU U MOTPEOUTENN SNEKTPUUCCKON SHEPrUH B ObITy. KOPOTKOE 3aMBIKaHuE.

[TocTosiHHBIE MarHuThHL. B3auMOACHCTBHE TOCTOSHHBIX MArHMTOB. MAarHuTHOE
nosic. MarauTHoOe noJie 3eMJIM U €T0 3HAYCHUE JJIs >KA3HU Ha 3emuie. OnbIT Dpcrena.
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MarHutHOe TOoJIE UEKTPUYECKOr0 TOKA. [IpUMEHEHHE DIIEKTPOMArHUTOB B TEXHUKE.
JIeiCTBME MArHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. DJNEKTPOJBUATATENb MOCTOSHHOTO
ToKa. Mcnonb3oBaHWE DIEKTPOABHrareneid B TEXHHUYECKUX  YCTPOMCTBAX M
Ha TPAHCIIOPTE.

Onbitel @apanes. SBICHHE BNEKTPOMArHUTHOM wuHAyKumMH. lIpaBuno JleHna.
Onekrporeneparop. CrnocoObl MOIYYEHUS SJIEKTPUUECKONH 3HEPrUU. DIEKTPOCTAHLIUM
Ha BO30OHOBJIIEMBIX NCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu
DJICKTPU3ALMS TE.
JIBa poa dIAEKTPUUYECKUX 3aPI0B U B3AUMOICHCTBUE 3aPSYKEHHBIX TEIL.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.
DNEKTPOCTATUYECKAS MHAYKLIUS.
3aKOH COXPAHEHMS AIEKTPUUYECKUX 3aPsII0B.
[IpOBOAHUKHM W AUDIIEKTPUKH.
MoaenupoBaHuE CUIIOBBIX JIMHUI 3IEKTPUYECKOTO MO,
HCTOYHMKM TTOCTOSIHHOTO TOKA.
JIEHCTBUSA BIEKTPUYECKOTO TOKA.
DNEKTPUYECKUANA TOK B KU IAKOCTH.
["a30BEIi pazps.
H3mepeHune CHITbl TOKA aMIIEPMETPOM.
H3mepeHue dIeKTPUYECKOro HAPSHKEHUS BOJBTMETPOM.
Peocrar u marazuH CONpPOTUBIICHUA.
B3anMoeicTBrE TOCTOSSHHBIX MArHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH PA3ACIICHHS TIOTKOCOB MATHUTA.
MoaenupoBaHUE MArHUTHBIX MMOJIEH MOCTOSHHBIX MATHUTOB.
OneIT Operena.
MarsuTHOE 1Mose TOKA. DJIEKTPOMATHMT.
JIefCTBME MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOABUIaTEINb NOCTOSHHOIO TOKA.
HccenenoBanue aBIeHNs SIEKTPOMArHATHON WHIYKLIHH.
Onbiter @apanes.
3aBUCUMOCTB HANPABJICHUSI MHAYKLIIMOHHOTO TOKA OT YCIIOBUIA €r0 BOSHUKHOBEHHMSI.
DIEKTPOreHePaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomel u onvimoi
OnbIThl MO HAOTIOJCHUIO AJIEKTPU3ALIMU TN UHAYKIUEH U IPU COMPUKOCHOBEHUM.
Hccnenopanue AHCTBUS AIEKTPUUECKOTO MOJIsS HA MPOBOJAHUKU U TUAJIEKTPUKH.
COopka u npoBepka padboThI HAEKTPUUYECCKON 1IEMU MOCTOSHHOTO TOKA.
H3mMepeHue 1 peryimpoBaHue CUJIbI TOKA.
H3MepeHue v peryupoBaHUE HAMPSKEHUS.
Hccnenopanue  3aBUCUMOCTM  CHJIBI  TOKa, MAYIIErO 4YE€pe3  Pe3UcCTop,
OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.
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OnbITl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUUYECKOTO  CONPOTHUBIICHHUS
[IPOBOJAHMKA OT €r0 JUIMHBI, IUIOLIAAN NONEPEYHOr0 CEYEHU U MaTepuraa.

IIpoBepka npaBuia CIOKEHUS HANPSHKEHUA MPH MMOCIEA0BATEILHOM COEIMHEHUHN
JBYX PE3UCTOPOB.

IIpoBepka nmpasuia Ui CUiIbl TOKA IPY NTApalIeIbHOM COEIMHEHUH PE3UCTOPOB.

Onpenenenne padOThI HMEKTPHYECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.

Onpenenenre MOIHOCTH MIEKTPUUYECKOTO TOKA, BBIACIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCHUMOCTH  CWIBL  TOKA, HAYLIETO Yepe3  JIAMIIOYKY,
OT HAIPsDKCHUS HA HEH.

Onpenenenue KI1/] narpesarens.

HccnenoBanne MarHuTHOTO B3aUMOJENHCTBUSA ITOCTOSHHBIX MATHUTOB.

H3yyeHre MarHMTHOTO MOJIsI MOCTOSIHHBIX MAarHUTOB IPHA UX OOBEINHEHUH U
pa3acIcHAN.

HccnenoBanue N1eMCTBUS DJIEKTPAYECKOTO TOKA HA MArHUTHYIO CTPEIIKY .

OnbIThl, JEMOHCTPUPYIOILME 3aBUCHMOCTb CHJIBI B3aUMOACHCTBUS KaTYIUKA
C TOKOM ¥ MarHuTa OT CUJIbI TOKA U HAIIPABJIEHHS TOKA B KATYIIKE.

Hzyyenune AercTBAss MAarHUTHOTO NOJISL HA POBOAHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl JJIEKTPOIBUTATENS.

Hsmepenne K111 351€eKTpOABUTATENIBHON YCTAHOBKH.

OnbITHL IO UCCIIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM MHAYKIIUU: UCCIIEI0BAHNAE
W3MEHEHNI 3HAYEHNS W HANPABJIECHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Pasznen 8. Mexannueckue siBJICHUsA

Mexanuyeckoe — aBwkeHue.  MarepuaneHas — Touka.  Cucrema  oTcuéra.
OTHOCHUTENILHOCTh ~ MEXAHWYECKOr0  JABW)KECHMS. PaBHOMEpPHOE  NPAMOJIMHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NPAMOIMHEHHOE JBWKEHME. CpemaHss M MTHOBEHHAs
CKOPOCTH T€Ja NPHA HEPABHOMEPHOM JIBU)KCHHH.

Yckopenue. PaBHOYCKOPEHHOE MPSAMOJIMHEIHOE ABH>KEHUE. CBOOOAHOE MAJICHUE.
Omnbrtel ['amunes.

PaBHOMEpHOE NBWXKEHME TIO OKPY>KHOCTH. [leprog W wactora oOpanieHws.
JIunelinas u yriioBast CKOpOCTH. LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepseiii 3akoH Herorona. Bropoit 3axkoH HeroroHa. Tperwii 3axkoH HerotoHa.
[IpyHIMD CYTIEPITO3ULIAN CUJT.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHuWs: CWia TPECHHUS CKOJIBXKEHUS, CHJIA
TPEHUS MTOKOS, APYTUAE BUJBI TPEHHSI.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MAICHUS.
JIBm>kenue tuiaHeT BOKpyr ComHna. llepBas kocMuUecKkas CKOPOCTh. HeBeCOMOCTH M
NEPETPY3KH.
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PaBHOBecue marepuanbHON TOYKHM. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOIO TENA € 3aKPETUIEHHOMN OCBIO BpallieHUsi. MOMEHT cuibl. LIEHTD TsHKECTH.

Wmnynec Ttena. W3MeHenne wmnynbca. MMIynbsC Cuibl. 3aKOH COXPAHEHUS
UMITyJIbCa. PEakTUBHOE ABMIKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa CWT TSKECTH, YNPYTOCTH, TPEHHSL.
CBsi3b 3HEPrUM 1 paboThL. [loTeHIMANBHAS SHEPTHSI TENA, TOAHITOTO HAJl TOBEPXHOCTHIO
3emid. [loTeHIManbHas SHEPrus Cxaroi npykKuHbl. KuHeTnuyeckas sHeprus. Teopema
0 KMHETUYECKOW SHEPruM. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUu.

Jlemoncmpayuu

HabmroaeHne MeXaHMIeCKOro ABMYKEHUS TEJIA OTHOCUTENIBHO PA3HBIX TE OTCUETA.

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

H3MepeHne CKOpOCTH B YCKOPEHUS TPSIMOIMHEHHOTO IBHYKEHUSI.

Hccenenosanue Npu3HAKOB PaBHOYCKOPEHHOTO IBHKEHUS.

Habmronenne ABIKEHMS TENA M0 OKPYXKHOCTH.

HabmroneHne MeXaHW4ecKuX SIBICHUM, TNPOUCXOAAIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBWKCHMHM OTHOCHTEIIBHO KaOWHETa
duzuKy.

3aBUCUMOCTb YCKOPEHHMS TE1a OT MACChI TENIA U NEHCTBYIOIIECH HA HETO CUJIBL.

Habmronenne paBeHCcTBa CUIl TP B3aMMOACHCTBUM TEL.

M3mMeHeHme Beca Tena Mpu YCKOPEHHOM IBUKCHUN.

Ilepenaya uMIrysibca pyu B3aUMOJEHCTBUM TEIL.

IIpeoOpazoBanus SHEPTUM PH B3aMMOACHCTBUM TEIL.

CoxpaHeHre UMITYJIbCa MPU HEYIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMIyJbCca Py A0COIOTHO YIPYTOM B3aMMOACHCTBUM.

HabmroaeHne peakTMBHOTO ABHKEHMUS.

CoxpaHeHre MEXAaHUYECKOM SHEPTUU MPU CBOOOIHOM T ICHUM.

CoxpaHeHME MEXAHWYECKOM HHEPruM NPH JABHXKEHUM TEJNa TNOJ JCHCTBHEM
PY>KUHBIL.

Jlabopamopnwvie pabomel u onvimoi

KoHcTpyupoBaHnue Tpakra JUisl pa3roHa W AAJBHEHIIEr0 PABHOMEPHOTO IBHXKEHUS
HIAPUKA WK TEIEKKH.

OnpeneneHne CpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WM JBWKCHHS IIAapHKa
10 HAKJIOHHOM IJIOCKOCTH.

OnpenesneHne yCKOPEHUsl Tea MPU PaBHOYCKOPEHHOM JBHXKECHWUHM MO HAKJIOHHOW
TUTOCKOCTH.

HccenenoBanue 3aBUCMMOCTH MyTH OT BPEMEHU NP PABHOYCKOPEHHOM JIBH)KEHUHU
0€3 HaYaJIbHOH CKOPOCTH.

[TpoBepka THWMOTE3BL: €CAM NPH PABHOYCKOPEHHOM ABWKCHHM 0O€3 HAYaIbHOM
CKOPOCTH NIYTH OTHOCSTCS KaK PsiJl HEYETHBIX YACEI, TO COOTBETCTBYIOLINE TPOMEKYTKH
BPEMEHH OJMHAKOBBI.
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Hccnenopanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBKEHHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Onpenenenne KO3PPUIMEHTA TPEHUS CKOJIbXKEHUSI.

Onpenenenue KECTKOCTH TPYIKUHBI.

Onpenenenue PpadOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKCHUU Tema
10 TOPU3OHTAILHON MOBEPXHOCTH.

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

H3yueHue 3aKk0HA COXPAHEHUS SHEPTUM.

Pa3znen 9. Mexannyeckue Koj1e0aHusi M BOJHbI

KonebarenbHoe nBukeHrne. (OCHOBHBIE XAapAaKTEPUCTUKKM KOJICOAHWMA: Mepuof,
4acToTa, aMIUIATYJa. MareMaTW4YeCKHil W TPYKUHHBIA MasTHUKW. [IpeBpaiichue
SHEPIrUU MNP KOJIEOATCTLHOM JIBUKEHUH.

3aryxaromue KojeOanus. BeiHyKIeHHbIE KojeOaHusi. Pe3onanc. MexaHudeckue
BOJHBI. CBOMCTBA MEXAHWYECKUX BOJIH. [IPONOJBHBIE W MOMEPEYHBIC BOJIHBL [[MHA
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHcHHs. MEXaHMYECKHAE BOJHBI B TBEPAOM TEIE,
CECUCMUYECKHUE BOJIHEI.

3Byk. ['poMkoCTh 3Byka W BbicoTa ToHA. OtpaxeHue 3Byka. MHPpazByk u
VJIBTPa3BYK.

Jlemoncmpayuu
HaGnronenune kosiebanuii Ten nox ACHCTBUEM CUIIBI TSHKECTH W CHIIBI YIIPYTOCTH.
HaGnronenne konebanmii rpy3a Ha HUTH U Ha TIPY>KHHE.
HaGnronenne BeIHY X ACHHBIX KOIEOaHUil U pe30HaHCA.
PacnipoctpaneHre TPOAOIBHBIX U OTIEPEYHBIX BOJIH (HA MOJIEIH ).
HaGnroneHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHUI pE30HAHC.

Jlabopamopnwvie pabomel u onvimoi

OnpeneneHne 4acToThl U MEPUOIa KOJICOaHUH MaTeMaTHYeCKOTO MasITHUKA.

OnpenesneHre 4acToThl U MEPUoia KOJIeOaHW MPY>KWHHOTO MASTHHAKA

HccenenoBanue 3aBUCMMOCTH MEpHofa KoneOaHWi MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HATH.

Hccnenoanue 3aBUCMMOCTM  TNEpUOAA KOJeOAHWHA TPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

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

OneIThl, JEMOHCTPUPYIOUIME 3aBHUCUMOCTh NEPHOJA KOJEOAHWHA MPY>KMHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

H3mepeHnne yckopeHust CBOOOIHOTO MaICHHUS.

Pazpaen 10. DiieKTpOMArHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DNEKTPOMArHuTHOE IOJIE. DNEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOMH. [IIkana 3NEKTPOMArHUTHBIX BOJH. KCnonb3oBaHueE
BIEKTPOMArHUTHBIX BOJIH [l COTOBOM CBSI3H.

DJIEKTPOMAarHuTHas mpupoaa ceeta. CKOPOCTh CBETA. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOWCTBA AIEKTPOMArHUTHBIX BOJIH.
BoJIHOBEIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomel u onvimoi
H3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TEJIE(POHA.

Pa3znen 11. CBeroBbIe sIBJICHUSA

JlyueBas Mognenb ceera. Mcrounuku cBera. [IpsAMOIMHENRHOE pacmpoOCTpaHEHUE
ceera. 3armenus Comnana u Jlynel. Otpaxenue cBera. [Inockoe 3epkano. 3akoH
OTPAXEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TMpeNoMJIeHUss cBera. [loiHOE  BHYTpEHHEe
oTpakeHue cBera. MCnonp30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

Jlunza. Xopn nydei B nuH3e. OnTuyeckas cuctema oroanmnapara, MUKPOCKONA U
Teneckona. ['na3 kak onruueckas cuctema. bam3opykocTs U JAITBHO30PKOCTb.

Paznosxkenne Oenoro ceera B ciekTp. OnbiTel HetoTOHA. CHOMXKEHNE CIEKTPATBHBIX
UBETOB. /lucniepcus cBera.

Jlemoncmpayuu
[IpsMonrHERHOE PACIPOCTPAHEHHUE CBETA.
OtpakeHue cBera.
[TonyueHnne n300paKECHUM B INTOCKOM, BOTHYTOM M BBITYKJIOM 3€PKaJIaXx.
IIpenomnenue caera.
OnTuYeCcKnii CBETOBO.
Xon iydeit B coOuparonieit InH3e.
X0 1y4eil B pacCeUBarOLIEN JTUH3E.
[TonyueHnne n300paskeHUi C MOMOIIBIO JIHH3.
[TpuHmn aeiicteus poToarnmapara, MUKPOCKOIA A TEIECKOMA.
Mogens rinasa.
PaznosxkeHne 6emoro cBeTa B CIEKTP.
[Tony4eHue O6eoro cBeTa Npy CIOKEHUHA CBETA PA3HBIX L[BETOB.

Jlabopamopnwvie pabomel u onvimoi
Hccnenopanue 3aBUCUMOCTH YIJIa OTPAKEHMs CBETOBOTO Jy4a OT YIJia MaJeHHUS.
H3yueHue XapakTepuCTUK W300paKEH M MPEIMETa B TJIOCKOM 3€pKaie.
Hccnenopanue 3aBUCUMOCTH yTJia MPEJIOMJICHHUS CBETOBOI'O JIyya OT yIJia NaJcHus
HA FPAHUIIE «BO3AYyX—CTEKIION.
[TonyueHnue n300paskeHUi ¢ MOMOIIBI0 COOUPAIOIIECH JIMH3BI.
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Onpenenenne HOKyCHOTO PaCCTOSHAS U ONTUYECKON CHIIBI COOMPAIOIIEH JTUH3HI.

OMBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

OnbITEl IO BOCIIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJECHUH YEPE3 LIBETOBBIC
(UIBTPHI.

Pa3znen 12. KpantoBbie ABJICHUS

Oneitel Pezepdopna u mmaHeTapHas Mojaeiab atoMa. Mogens aroma bopa.
Hcnyckanue v nornomenue ceera aromoM. KBanTel. JInHEYaTbIe CIEKTPBIL.

PamnoaktuBHOCTh. Anb(ha-, OeTa- U ramma-usydcHus. CTpOCHUE aTOMHOTO sapa.
HyxknonHas monens aroMHOro sapa. M3oromnel. PaguoaktuBHeie npespanieHus. [lepuon
MOJIypacnaaa aTOMHBIX SAEP.

S nepnbie peakumn. 3aKOHbI COXPAHEHMS 3aPSA0BOTO0 U MACCOBOTO YMCEN. DHEPTHU
CBsA3M aTOMHBIX saaep. CBsA3b MAacCel M JHEPruv. Peakumu CHHTE3a WM JIEICHUS SIEp.
Hcrounnkm sHeprum CostHLA U 3BE3 .

Snepnas oHepretuka. [ICHCTBHS PAJAMOAKTHBHBIX M3JYYEHUH HA IKUBBIC
OpPraHu3MBbl.

Jlemoncmpayuu
CHeKTpsl U31y4YEHUS U TIOTTIOILEHUSI.
CHeKTpsl pa3nu4HbIX ra30B.
Cnekrtp BOHOpOAA.
HaOmtonenue tpekoB B kamepe BuiibcoHa.
Pabota cuéTunka HOHU3UPYIOIIUX U3ITyUYEHUH.
Perucrpanus n3nydeHus NpupOIHbIX MUHEPAIOB U MTPOJYKTOB.

Jlabopamopnwvie pabomel u onvimoi

HaGnroaeHne CiIomHbIX ¥ IMHEHYATBIX CIEKTPOB U3TYYECHHS.

HccenenoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTULBI IO TOPMO3HOMY IYTH
(mo oTtorpadusm).

H3mepenne paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAK0IIMIT MOAYJIb

[ToBTOPUTENBHO-0000IAOIIMA MOIYJIb MPEAHA3HAYEH MJisi CUCTEMATU3ALMKU U
0000UIEHHST MPEAMETHOTO COJACP)KAHUST WM OMbITa JACATEIBHOCTH, NPUOOPETEHHOTO
Opd M3YYEHUH BCEro Kypca (PU3MKM, a TakkKe Jis MOJATOTOBKM K OCHOBHOMY
rOCYapPCTBEHHOMY 3K3aMEHY MO (PU3UKE Il O0yHArOMIMXCS, BHIOPABIIKUX 3TOT YUEOHBIN
OPEIMET.

[Ipy M3y4eHMM MAAHHOTO MOMAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITENbHOCTH, HAa OCHOBE KOTOPBIX OO0ECMEUMBACTCS JOCTHKEHUE MPEIMETHBIX WU
METANpPEAMETHBIX TUTAHUPYEMBIX pe3ybTaToB o0yueHus, dopmupyercs
€CTECTBCHHO-HAY4YHAss TPAMOTHOCTh. OCBOCHHUE HAyYHbIX METOJOB HCCIEAOBAHUS
SIBIICHU# TTPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBIACHATh (PU3NUECKHE SIBICHHUS,
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[IPUMEHAS TOJIyYCHHBIE 3HAHUS, peliarh 3aJa4d, B TOM 4YHACIE KA4YECTBEHHBIE H
OKCIIEPUMEHTAJIbHEIE.

[ IpuHIMOHANTBEHO AEATETBHOCTHBIM XapakTep JaHHOrO pasjelia peanu3yercs 3a CYET
TOT0, YTO OOYYAOIIMECS BHITIOJHSIOT 331aHUS, B KOTOPBIX UM MPEAJIaracTes:

HA OCHOBE MOJIyYECHHBIX 3HAHWH PACIIO3HABATH U HAYYHO OOBACHATH (PU3HUECKUE
SIBJICHHS B OKPY>KarOIIENW IIPUPOJIE U ITOBCEAHEBHON KU3HU,

MCIOJIb30BaTh HAYYHBIE METOIbI UCCIIEA0OBAHNS (PU3MUECKUX SIBIICHUH, B TOM YMCIIC
JUISL TIPOBEPKHU THIOTE3 U MOJIYUYECHUS TEOPETUIECKUX BEIBOJOB;

OOBSICHATH HAy4YHBIE OCHOBBI HAWOOJIEE BAXHBIX JOCTH)KCHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEP, MPAKTHIYECKOr0 WCIOIb30BAHUSA PA3INYHBIX HCTOYHHUKOB
DHEPIHM Ha OCHOBE 3aKOHA IMPEBPAIICHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
DHEPIUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

H3yuyenne (M3MKM Ha YPOBHE OCHOBHOrO 00wIero o0pa3oBaHWs HANpPAaBICHO
Ha JIOCTW)KCHUE JIMYHOCTHBIX, METAMPEIMETHBIX W MPEAMETHBIX 00pa30oBaTEIbHBIX
PE3YIILTATOB.

JIMYHOCTHBIE PE3VYJIBTATDBI

B pesynbrare u3yueHusi (U3MKKW Ha YPOBHE OCHOBHOrO 0OOMIEro 0Opa3oBaHUs
y oOyyaronierocs Oy ayT c()OpMHUPOBaHBI CIAEAYIOIIME TUYHOCTHBIE PE3YJIbTAThI B YACTH

1) naTPHOTHYECKOT0 BOCIIUTAHHUSA:

[IPOSABJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON
(u3nYECKOil HayKH;

LEHHOCTHOE OTHOLICHUE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rpaskIaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS

TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCY)KIECHWM OOIIECTBEHHO-3HAYMMBIX
U JTHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUH
($u3nKu;

OCO3HAHUE BAKHOCTU MOPAJIbHO-3TUYECKUX IPUHLIMIIOB B ACATEIIBHOCTU YUYEHOT O,

3) 3CTETHYECKOr0 BOCTIUTAHUSA
BOCIIPUSITUE OACTETUUYECKUX KAYECTB (PU3MUYECKOH HAyKM: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI' O O3HAHHUS:

OCO3HAHWE LICHHOCTH (PU3MYECKOH HAYKW KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTAN, BOKHEHNIIIENA COCTABIIAIOIIENA KYIBTYPHI;

pasBUTHE HaydyHOW JrOOO03HATENIBHOCTH, WHTEpPECa K  HCCIEA0BATENbCKON
JEATENBHOCTH,

S) popmMupoBaHus KyJAbTYPbI 310POBbS H IMOLHOHAJIBHOTO 0JIATONOJIYYHSI:
OCO3HAaHWE LEHHOCTH  Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BOKHOCTH MPaBHJ O€30MaCHOr0 MOBEACHMS HA TPAHCIIOPTE,
Ha JIOPOrax, € JJIEKTPAYECKUM M TETJIOBBIM 000PYAOBaHUEM B JOMAIIHUX YCIOBUSX,
c(hOPMUPOBAHHOCTL HABBIKA PE(ICKCHUU, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY U
TAKOro )K€ paBa y APyroro 4eJI0BEKa,

6) TPYA0BOT0 BOCTIMTAHHS ¢

AKTUBHOE Yy4yacTHE B pEIICHUM TMPAKTHUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBareabHON OpraHu3allii, ropoja, Kpas) TEXHOJOTMYECKOW W COLMAIbHOMN
HAMpaBJICHHOCTH, TPEOYIOIIMX B TOM YHC/IE U (PU3NUYESCKUX 3HAHUM;

UHTEPEC K MPAKTUUYECKOMY U3YUEHHIO MPODECCHid, CBA3aHHBIX C (PU3UKOIA;
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7) 3K0JIOTUYECKOr0 BOCTINTAHUS S

OpUECHTAlMs Ha MPUMEHEHNE (PU3NYECKUX 3HAHWHU JUTsl PEHICHUS 331a4 B 001acTH
OKPYKarOLIEH CPEbl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU WX BO3MOXHBIX TTOCIEACTBUI
JUTA OKPY KArOILIEH CPEIHI;

OCO3HAHUE MIOOATLHOTO XapaKTEPA SKOJOTUUECKUX MPOOJIEM U My TEH UX PELICHHS,

8) ajanTanuu K N3MEHSIOMMMCS yCJI0BHSM CONHAILHON U MPUPOIHOIi Cpeabl:

NOTPEOHOCTh BO B3aUMOJCHCTBUAU TPU BBINOJHEHUM HMCCIEAOBAHWN M MPOCKTOB
(pU3nYECKOI HAMPABIIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

NOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH YEPE3 MPAKTHUYECKYIO AESATENBHOCT;

noTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUIA, B TOM Uncie (GOPMYJIUPOBATh UACH,
MOHSTHS, TUIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HAHUWE JNCPUIMTOB COOCTBCHHBIX 3HAHWUN W KOMIIETEHTHOCTECH B 001acTH
($u3nKu;

NJIAHUPOBAHKWE CBOCTO PA3BUTHS B MPUOOPETEHUM HOBBIX (DPU3MUYECKUX 3HAHWIA,

CTPEMJICHHE AHAJIM3UPOBATH U BBISBIISATH B3AUMOCBS3H MPUPOIBL, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NUYECKUX 3HAHWH;

OLICHKA CBOMX JICHCTBUH C YYETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEAY, BO3MOKHBIX
TITO0ATBHBIX MOCIIEICTBUI.

METAIPEIMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHMsI MporpaMMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOMIETO
oOpazoBanust y  oOywaromierocs  OyayT  c(OPMHUPOBAHbI ~ METAMPEAMETHBIC
pe3ynbTaThl, BKIIOYAIONIME [MO3HABATEIbHBIE YHUBEPCATbHBIE YyueOHbIE ACHCTBUS,
KOMMYHHUKATUBHbIC YHUBEPCATbHBIEC YUeOHbIC NCHCTBUSI, PETYJISTUBHBIE YHUBEPCATbHbIC
y4eOHbIE TCHCTBUSI.

Ilo3naBare/ibHbIe YHHBepcajibHbIe Y4eOHbIE AelCTBHS
ba3osble Joruyeckue AelcTBU:

BBISIBJISITh M XAPAKTEPHU30BATh CYIICCTBEHHBIC MPHU3HAKKM OOBEKTOB (SIBICHHNA);

YCTAHABJIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALWUU, OCHOBAHHS
U1 0000IIEHNS U CPABHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PACCMATPUBACMBIX (PAKTAX, TAHHBIX
¥ HaOMIOAEHUSIX, OTHOCSIIMXCS K (PU3MUECKAM SIBIICHUSIM,

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBA3M MPH U3YUYCHUN (PU3NYECCKUX SBICHUNA U
OPOLECCOB, JAENaTh BBIBOJABI € WCIOJIB30BAHUEM JEAYKTHBHBIX W WHAYKTUBHBIX
YMO3aKJIFOYCHHN, BBIIBUTATh TMIOTE3bI O B3AMMOCBA3SIX (PU3MUECKHUX BEIMYMH,

CaMOCTOSITENIbHO BBIOMpATh crnocod peuieHus y4eOHoM (u3mueckoi 3amaun
(CpaBHEHUE HECKOJIBKUX BAPUAHTOB PELICHUS, BEIOOP HanO0JIee MOIXOJAIIETO € YUETOM
CaMOCTOSITENTBHO BBIJCIIEHHBIX KPUTEPHUEB).
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ba3oBbie ucciienoBarebCKue IeicTBHUS:

UCIOJIb30BAaTh  BOMPOCHl KAk HCCAEAOBATECNIbCKUA WHCTPYMEHT  MMO3HAHUS,

MPOBOJIUTH MO CAMOCTOSATEIBLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHbIN
(U3MYECKUI DKCIEPUMEHT, HEOOJBIIOC UCCICAOBaHUE (DUBUUECKOTO  SIBJICHMS,

OLICHMBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTh MH(OPMALIUIO, TOJIYYCHHYIO B XOJ1€
UCCJICI0BAHUSI UJTU DKCIIEPUMEHTA,

CaMOCTOSITENLHO  (POPMYJIMPOBATh OOOOIIEHUST W BBIBOJABI MO PE3yJIbTaTam
OPOBEAEHHOTO HAOIOIEHUS, OBITA, UCCIICTOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JayibHEHIIee pa3BUTHE (PUBMYECCKUX MPOILECCOB,
a TakKe BBIJABUIATh MNPEANOJNONKEHUS 00 HMX pPa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Padora ¢ unopmanmeii:

OPUMEHSTh  PA3JMYHbIC METOJABI, WHCTPYMEHTBI M 3aMpOChl NPU  TIOUCKE
1 0TO0pe MHPOPMAMKU WM JAaHHBIX C YYETOM MPEATIOKEHHOW yueOHOH (pu3mueckoi
3a/1a4H;

AHAIM3UPOBATh, CHCTEMATU3WPOBATh W  WHTEPHPETHPOBATH  MHPOPMALMIIO
PA3IAYHBIX BUAOB U (POPM IPEICTABICHHS,

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBbHYIO (POPMY MPEACTABICHUS MH(POPMALAA U
WTIOCTPUPOBATh PELIAEMBIE 3a1a4M HECIOKHBIMM CXEMaMH, AWarpaMMaMH, WHOM
rpadukoit 1 ©X KOMOWHAIIASIMHU.

KommyHnukaTuBHbIe YHHBepcaJbHbIe yueOHbIe JAeiicTBHNA:

B X0A€ OOCYXJICHHsI YU4eOHOrO Marepuana, pe3yjabTaToB J1a0bOpaTOpPHBIX padoT
U MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl M BBICKAa3bIBATh
WJcu, HalleJCHHbIE Ha PEUICHHE 3aJaud M MOAJEpKaHWe OJiaroxenaTebHOCTH
OO11ICHUS,

COIMOCTABJISITh CBOM CYXKACHUS C CYXXICHUSMHU JAPYTrUX YYaCTHUKOB JMAJIOTa,
OOHapy>KUBaTh Pa3jiMyule U CXOACTBO MO3UIIMIA;

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

nyOJIMYHO MPEACTABJIATh PE3YJAbTAThl  BBIMOJHEHHOTO (PU3UUYECKOTO OMbITa
(9KCTIEPUMEHTA, UCCIIEAOBAHMS, TPOEKTA).

NOHUMATh U UCTIOJIL30BATh MPEUMYIIECTBA KOMAHHON U MHIUBUAYaJIbHOW PabOThI
IPH PELICHUU KOHKPETHON (PU3HUECKOI MPOOIEMBI,

OPUHUMATH 1IEJTM COBMECTHON NESITEeIbHOCTH, OPraHU30BbIBATh ACHCTBUS MO €€
JOCTHKEHUIO: PaCclpeeysaTh Poin, 00CYKAaTh MPOLUECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 0000IATh MHEHUST HECKOJIBKUX JIFOJICH;

BBIMOJIHATH CBOIO YacTh padOoThI, JOCTUras KAUECTBEHHOTO pe3yJibTara Mo CBOEMY
HAMPaBJICHUIO U KOOPJAVUHUPYS CBOU JEHCTBUS C IPYTUMHU YJICHAMU KOMAH/IbL;

OLICHMBATh KAYeCTBO CBOErO BKJIaJa B OOWMA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENBHO C(HOPMYIMPOBAHHBIM YUACTHUKAMU B3aUMOACHCTBHUSI.

19



®OenepanvHas padouas mporpamma | ®usuka. 7-9 knaccel (6a30BbIif yPOBEHB)

PerynasitTuBHble YHHBepcajibHbIe Y4eOHbIe JAelcTBHS
Camoopranusanusi:

BBISIBJISITH MPOOJIEMBI B SKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPeOYrOIMUX
JUTS peIICHUsT (PU3MUYECKUX 3HAHMIA,

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS PEMICHUAN (MHANBUAYAIBHOE,
NPUHATHAE PEIICHUS B TPYIINE, TPUHATUAE PELIEHUH TPYIIOi),

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM PELICHUS (PU3NYECKON 3a1aui WM TUTaHA
UCCIICIOBAHMS C Y4YETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MPEAIaracMble BAPUAHTHI PEIICHUH;

JeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JIABATh AJCKBATHYIO OLEHKY CUTYAllMH W NIPEJIararh IJ1aH €€ U3MEHEHNS,

OOBSCHATh MPUYMHBL JTOCTH)KEHUS (HEAOCTUKCHHSI) PE3YJIBTATOB JEATEIIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJIHECHUS
(PU3NYECKOr0 HCCIEA0BAHUS WJIM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHUBIINXCS CUTYallli, YCTAHOBJICHHBIX OINUOOK, BOZHUKIINX TPYAHOCTEH;

OLICHMBATH COOTBETCTBHUE PE3YNbTATA LETU U YCIOBUSM.

CTaBUTh Ce€0s Ha MECTO JAPYroro 4YejJOBEKa B XOJE CHOpa WM JUCKYCCHH
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro.

NpU3HABaTh CBOE MPABO HA OWIMOKY MPU PEIEHUM (U3NYECKUX 33Ja4 WA
B YTBEP)KACHHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MTPABO APYTOrO.

HPEAMETHBIE PE3YJIBTATDBI

K koHily oOyueHus B 7 Kjacce NPEIAMETHBIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y OOYUYArOIINXCS YMEHUI:

UCMOJIb30BaTh MOHATHS. (PU3MYECKUE W XHMHYECKHEC SBIICHUS, HAOIIOJICHUE,
AKCIEPUMEHT, MOJIENb, TUIOTE3a, CAVMHULBI (PU3MYECCKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTHbIC COCTOSIHMSI BEHIECTBA (TBEPAOE, JKUJAKOE, ra3zo00pa3HOE), MEXaHUUYECKOE
IBWOKCHHE  (PAaBHOMEPHOE,  HEPABHOMEPHOE,  MPSAMOJIMHEHHOE),  TPAcKTOpHS,
paBHOJACHUCTBYIOIIAs Ccwi, AcdopMaums (ynpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIIUECS COCY B,

paznuyark sBacHus (aud@y3us, TEMIOBOE JBUKEHUE 4YaCTHI[ BEIIECTBA,
PABHOMEPHOE NIBHYKEHUE, HEPABHOMEPHOE JBWIKEHHE, MHEPUUS, B3aMMOJECHCTBUE TEI,
PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpALIECHUS, Tepeaava JaBJICHHS
TBEPABIMU TEIAMH, JKHJIKOCTMM W ra3aMu, arMOC(EPHOE NABJICHHE, IUIABAHWE TEN,
NPEBPALICHHAS] MEXAHUYECKOW 3HEPIUM) MO OMHCAHWIO WX XAPAKTEPHBIX CBOHCTB W
HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX NAHHOE (PU3NUECKOE SIBICHHUC,

pacro3HaBaTh NPOSBICHUE HM3YUYEHHBIX (PU3MYECCKUX SIBICHUM B OKPYXKArOUIEM
MUPE, B TOM YUCIIE (PU3NUECCKUE SIBJICHUS B IPUPOJIC: MPUMEPHI ABUKEHUS C PA3TUYHBIMHU
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CKOPOCTSMH B JKMBOH M HEXHBOH MNPHUPOJE, NCUCTBUE CWIBI TPEHUS B MPUPOJE U
TEXHHUKE, BIMSHUE aTMOC(EPHOro NAaBICHHsS HAa >KUBOM OpraHW3M, IJIaBaHUE pbIO,
pblYary B TEJIE YETOBEKA, MPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/1ayy B yUEOHYIO,
BBIICTISATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK ) PU3NYECCKUX SIBJICHMIA,

OMHCHIBATh W3YUYCHHBIC CBOMCTBA TE€N W (PU3MUECKHUE SIBJICHUS, WCIOJIb3Ys
(u3nUecKre BEIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BELIECTBA, BPEMsI, MYTh, CKOPOCTH,
CpPEdHssA CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHDKECTH, BEC TENA, CUIIAa TPEHUS, JaBJICHUE
(TBEpAOro Tena, KUAKOCTH, Tas3a), BBHITAIKMBAKOIIAS CHJa, MeXaHudyeckas paboTa,
MOIIHOCTh, TUIEHO CHWJIbl, MOMEHT CHJIbI, KO3(P(QUUMEHT TOJE3HOTO JCHCTBUS
MEXAHU3MOB, KMHETHYECKAas W MOTCHUUAIbHAS 3HEPIHs), MPU ONUCAHMH MPABHIIBLHO
TPaKTOBaTh (PU3MUYECKUI CMBICI UCTIONB3YEMBIX BETUUMH, UX 0003HAUEHUS U €IUHHULBI
(U3NYECKUX BEIWYMH, HAXOAWUTh (HPOPMYJIBI, CBS3BIBAKOLIME JAHHYIO (PU3HMYECKYIO
BEIMYMHY C JPYITMMH BEITUYMHAMH, CTPOUTH TpaQUMKA HM3YUYEHHBIX 3aBUCUMOCTEH
(PU3HYECKUX BEJTUYMH;

XapaKTepU30BaTh CBOWCTBA TeEJ, (PU3NYECCKUE SBICHUS M MPOLECCHL, MCIONB3Ys
npaBujia CJIOKEHUS CWII (BJOJIb OAHOW mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIo PaBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUJIO» MEXAHUKH, 3aKOH
COXPAHCHUS MEXAHWYECKON SHEPrHH, MPH 3TOM JaBaTh CIOBECHYK (DOPMYJIHPOBKY
3aKOHA U 3aIMChIBATH €10 MATEMATHYECKOE BBIPAYKEHHUE,

OOBACHATH (PU3NYECKUE SIBIICHUS, MPOLECCHl M CBOMCTBA TEH, B TOM YHUCIE W
B KOHTEKCTE€ CHUTyallMii [PaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
NPUYUHHO-CIICICTBEHHBIE CBS3M, CTPOUTh OOBACHEHWE K3 1—2 JOTMYECKHX IIaroB
C onmopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBIECHUH, PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pelars pacuéTHbie 3a7aud B 1-2 JEHCTBHS, HMCIONB3Ys 3aKOHBI U (POPMYJIBL,
CBSI3BIBANOIIME (PU3NYECKHE BEIMUMHBI. HA OCHOBE aHAJIM3a YCIIOBUS 33Ja4H 3aMACHIBATh
KPaTKO€ YCIIOBUE, MOACTaBIATh (PU3NUYECKUE BEIWYMHBI B (OPMYJIBI M MPOBOJIUTH
PacU€THI, HAXOAUTH CIIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE AJIsl PELICHUS 33144, OLICHUBATh
PEATUCTUYHOCTb MOJYYCHHON (PU3AYECKON BEIIMUNHBL,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOAOB, B ONHWCAHWUM WCCIIENOBAHUA BBIAEIATH MPOBEPAEMOE MPEAIOIOKEHHUE
(runoTe3sy), pa3myarh U MHTEPIPETUPOBATH MOJTYUYECHHBIH PE3YIbTAT, HAXOAUTH OLIMOKH
B XOJI€ OIBITa, ACaTh BEIBOJBI 10 €r0 PE3yJIbTaTaM,

OPOBOAMTH OMBITH MO HAOMIOACHUIO (PU3MYECKHUX SBIECHUN WM (PU3AYECKUAX
CBOMCTB TN (POPMYJIMPOBATH MPOBEPSEMBIE MPEANOIOKEHHS, COOMPaTh YCTAHOBKY
U3 MPEAJIOKEHHOTO0 000PYA0BAHHUS, 3AMUCHIBATH X0/ ONBITA H (POPMYIMPOBATH BBIBOBL,

BBITIOJTHATH NPSMBIE U3MEPEHHSI PACCTOSIHUSL, BDEMEHU, MACChI TeNa, 00bEMA, CHJIBI
U TEMIEPATYPhI C UCMOIB30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aUCHIBATH
MOKa3aHusi IpUOOPOB € YUETOM 3aJaHHOIN a0COTIOTHON MOrPEIIHOCTH U3MEPEHUI;

NPOBOANTH MCCICAOBAHUE 3aBUCUMOCTH OAHON (PU3MUECKON BETMUMHBI OT APYTOi
C UCNOJIb30BAHUEM MPSMbIX U3MEPECHUN (3aBUCUMOCTH ITYyTH PABHOMEPHO ABMKYLIETOCS
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TEJNA OT BPEMEHU JBWKEHMS TENA, CUJIbI TPEHUS CKOJIBKEHUsSI OT Beca Tea, KayecTBa
00pabOTKM TOBEPXHOCTEH TEN W HE3ABUCHUMOCTH CHJIbBI TPEHUS OT IUIOMAIN
COMPUKOCHOBEHUSI TEJ, CUJIbI YIPYTOCTH OT YAJUHEHUS MPYKHHBI, BBITAJIKABAOIIEH
CWIBl OT 00BbEMa MOTPY)KEHHOW YacTW Tejla M OT TUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TEJA, OT MIIyOUHBI, HA KOTOPYIO OTPY>KEHO TENO, YCITOBHIA
TUTABaHMsI TEJ, YCIOBHMA PABHOBECHS pbhluara v OJOKOB, y4aCTBOBATh B TUIAHWPOBAHUU
y4e€OHOTO MCCIICAOBAHMS, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEAYs
OPEUIOKEHHOMY  TJIaHy, (PUKCUpOBaTh PpE3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH
(U3NYECKUX BEIMUMH B BUJE MPEUIOKCHHBIX TaONMHLl W TPaQUKOB, ACIAThb BBIBOJBI
10 pe3yJibTaTaM HCCEIOBAHNS,

NPOBOANTH KOCBCHHBIE M3MEPEHHS (PU3MUYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
JKUJAKOCTH W TBEPAOrO Tela, CHJIA TPEHHS CKOJBXKEHMs, JABIICHUE BO31yXa,
BBITAJIKABAKOLLAS CHJIA, ACHCTBYIOMIAS HA MOTPY>KEHHOE B )KUAKOCTD TENO, KO3()PUIMEHT
NOJIE3HOTO ACHCTBUS MPOCTBIX MEXAHU3MOB), CEAYS MPEATIOKEHHOW MHCTPYKIMK: TIPA
BBITIOJTHCHUA HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBIUYMCISTH
3HAYEHUE UCKOMOM BEJIMYMHBI,

coOnroaare mnpaBWia TEXHUKH Oe3omacHOCTH mnpu pabote ¢ 1abopaTroOpHBIM
000pyAOBaHUEM,

YKa3bIBaTh MPUHUMIOBL ACHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOMIMECS COCYABI, OAPOMETP, pblYar, NOJBHKHBIA U
HETIOABMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTS;

XapaKTepU30BaTh NPUHUMUIBL JCHCTBHS HM3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOH HA WX OMHCAHWA (B TOM YHCIE. TOAIMIHHUKH, YCTPOMCTBO
BOJONPOBOAA, THAPABIMYECKUHA TPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOH HACOC,
apeoMETp), MCIOJIb3Ysl 3HAHHMS O CBOMCTBAX (DPM3WUYECKUX SIBICHUH W HEOOXOAMMBIE
(pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

OPUBOJUTE MPUMEPHI (HAXOAUTh WH(OPMALMIO O NPUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MUECCKUX 3HAHWA B TOBCEAHCBHONW >KM3HM Ml 0OECHEUYCHHS
Oe3omacHOCTH MNpH OOpaunicHUM ¢ OpUOOpaMu M TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAHEHUS 310POBbs U COOITFOICHHSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY KArOICH
cpene;

OCYILECTBIATh OTOOP MCTOYHMKOB WH(popMauuu B MHTEpHETE B COOTBETCTBHHU
C 33/IaHHBIM MOMCKOBBIM 3aTPOCOM, HA OCHOBE MMECIOIIMXCS 3HAHWHM W yTEM CPaBHEHHS
PA3IAYHBIX UCTOYHUKOB BBIACISATH HHPOPMALIMIO, KOTOPAs SBIISCTCS MPOTUBOPECUMBOM
WJIA MOKET OBITh HEAOCTOBEPHOIA;

WCMOJIb30BaTh MPU  BBIMIOJHEHUM YYE€OHBIX 33JaHANA  HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (PU3MUECKOTO COAEP)KAHUS, CIPABOYHBIE MATEPUANIBI, PECYPCHl CETH
HWHTepHer, Bragerh NOpUEMAMH  KOHCIEKTHUPOBAHUS  TEKCTa, MPeoOpa3oBaHHs
uH(OpMaIKu U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3AaBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 UCTOYHHMKOB MH(pOpMALK (PU3AYECKOTO COACPKAHUS, B TOM YUCIIE MyOIUYHO
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JeNIaTh KPaTKUE COOOLIEHUST O Pe3yJbTaTaX MPOCKTOB WM YYEOHBIX MCCIICIOBAHMIA,
IOPHA 3TOM TPAMOTHO MCMOJB30BaTh M3YUEHHBIA MOHATUHHBIA anmapar Kypca (PU3HKH,
COIMPOBOXAATH BBICTYIUICHUE MPE3CHTALIUCH;

IPY BBITIOJTHEHUH YY€OHBIX MPOSKTOB U UCCIIEA0BAHUI pacnpenesisiTh 00sI3aHHOCTH
B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMY 331a4aM U, CJICINTH 3a BBIOJTHEHUEM IJ1aHA
JNCHCTBU, aIEKBAaTHO OLECHMBATh COOCTBEHHBIA BKJIAA B ACATEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOLIUX.

K koHny oOyueHus B 8 Kj1acce MpeAMETHBIE Pe3yabTaThl Ha OA30BOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y OOYUYArOIINXCS YMEHUI:

MCIOJIb30BaTh MOHSATHUS. MAcCca U pa3MeEPbl MOJIEKYJT, TEMJIOBOE ABM)KEHUE aTOMOB 1

MOJIEKYJI, arperaTHbIE COCTOSIHUAS BEUIECTBA, KPUCTANIMYCCKUE U aMOPQHBIC TeNa,
HACBILICHHBIA U HEHACBIIICHHBINA Map, BIAXHOCTb BO3AyXa, TEMIEPATYPA, BHYTPEHHSS
SHEPrus, TEIIOBOM ABUIATEIb, DJIEMEHTAPHBIA DIIEKTPUYECKUNA 3apAJl, DIEKTPAIECKOE
N0JIE, MPOBOJHUKHU U IUAJICKTPUKH, TOCTOSHHBINA JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pa3nuuaTh SBJICHUS (TEMIOBOE PACIIMPEHUE H CXKATHUE, TEIIONEPEaYa, TEMIOBOE
paBHOBECHE, CMAYMBAHWE, KaMWJUIAPHBIC SBJICHUS, WCOAPEHUE, KOHJECHCALMs,
TIJIABJICHHE, KPUCTALTU3 AU (OTBEpJIECBAHUE), KUTIEHUE, TEIJIONEPEAaYua
(TEMIOMPOBOHOCTh, KOHBEKIMS, H3JIyYCHHUE), NIEKTPU3ALUs TEN, B3AUMOICHCTBUE
3aps0B, NCHCTBUS BIEKTPAYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3AUMOJICHCTBUE
MAarHuTOB, NEHCTBHE MArHATHOTO TOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHWUTHAas
WHIYKLHs) 10 ONUCAHUKD WX XAapaKTEPHbIX CBOHCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3AYECKOE SBJICHUE,

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DPU3MUECKHUX SIBJICHHUNA B OKPY>KAKOLIEM
MUPE, B TOM 4YHCIE (PU3HUYECKUE SIBJICHUS B MPUPOAC. MOBEPXHOCTHOE HATSHKCHUE W
KalWJUIIPHBIC SIBIEHUST B MPUPOJE, KPUCTAIBL B mpuponae, u3nyuyeHue ComHia,
3aMEP3aHUE BOJOEMOB, MOPCKHE OpuW3bl, 00pa30BaHUE POCHI, TyMaHa, WHES, CHETa,
ANIEKTPUYECKHUE SBIIEHUS B aTMOC(EPE, INEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emMin, Ipei( MmoarcoB, POJIb MAarHUTHOTO TOJIS JUTS )KU3HU Ha 3eMJIE, TIOJIIPHOE
CUSHME, MPU OTOM [MEPEBOAUTH MPAKTUUYECKYI0 3adadyy B Y4YeOHYI0, BBIACIATH
CYLIECTBEHHBIE CBOMCTBA (TPU3HAKY ) PU3NUECCKUX SIBIICHUIA,

OMHCHIBATh W3YYCHHbIE CBOMCTBA Tl W (PU3NYECKUE SIBICHMS, HCIONb3Ys
(pU3NYECKUE BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrUsl, KOJMYECTBO TETUIOTHI,
yIAeIbHas TEIUIOEMKOCTh BEUIECTBA, YICJIbHAS TEILIOTA IMJIABJICHMS, YAEIIbHAS TEII0Ta
napooOpa3oBaHus, YJElIbHAs TEIJIOTA CrOPAHMs TOIUIMBA, KO3(P(PHUIMEHT MOJIE3HOrO
JECUCTBHS TEIUIOBOW MAIIMHBI, OTHOCHUTENBHAS BIAKHOCTh BO3AYyXa, JEKTPUYCCKHAN
3apsid, CHIa TOKA, JJIEKTPUYECKOE HAMPSHKEHUE, COMMPOTUBRIIEHUE MMPOBOIHUKA, YIETBHOE
COIMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTh SJIEKTPUUYECCKOrO TOKA), MPU OMUCAHUH
NPABHJIBHO TPAKTOBATh (PU3MUYECKUNA CMBICT MCIOJIB3YEMbIX BEJIMYUH, 0003HAYCHHS U
€AMHULBl (PU3MYECKUX BEJIIMYMH, HAXOAWTH (POPMYJIBI, CBSA3BIBAIOIIKAE JTAHHYIO
(U3NYECKYI0 BEMUYMHY C JAPYTUMH BEITUYMHAMH, CTPOUTH TIpaQUKh HM3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETTUUHH,
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS W MPOLECCHI, MCIONB3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUM CTPOCHHS BEIIECTBA,
OPUHLAI CYTNIEPIIO3UIUM TIOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHUS 3apsja,
3akoH Oma A y4acTka uenu, 3akoH Jxoyns—JIeHna, 3aKkOH COXPAHECHUs SHEPIUH,
IIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMMCBIBATH €M0 MATEMATHYECKOE
BBIPKEHHE,

OOBACHATH (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyaUMii  NPAKTHKO-OPUEHTUPOBAHHOTO  XapakTEpa:  BBIABIATE  NPUYMHHO-
CJICIICTBEHHBIE CBS3H, CTPOUTH OOBIACHEHUE U3 12 JIOTMUECKUX IIAroB ¢ ONOpoid Ha 1-2
W3YUYCHHBIX  CBOMCTBA  (PU3MYECKHX  SBJICHHMNA, (U3NYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEI,

pelars pacuéTHBIC 3a7aud B 2—3 JCHCTBHS, MCIONB3Ys 3aKOHbI U (POPMYJIBL,
CBSI3BIBANOIIME (PU3NYECKHE BEIMUMHBI. HA OCHOBE aHAJIN3a YCIIOBUS 33Ja4H 3aMUACHIBATh
KPaTKO€ YCJIOBHE, BBISBIIATH HEAOCTATOK MAHHBIX IJIs PEIICHUS 3aJa4d, BBIOMPAThH
3aKOHBI U POPMYJIBI, HEOOXOAUMBIE TSl €€ PEMICHUS, IPOBOANThL PACUETHI M CPABHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECCKON BETMUMHBI C U3BECTHBIMU JAHHBIMU,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOJIOB,  WCIOJB3YyS ~ OMHCAHWE  WMCCICAOBAHWS,  BBIICIATH  MPOBEPIEMOE
NPEINONIOKEHNE, OLEHUBATh MPABHIBHOCTh TOPSAAKA NPOBEACHHS HKCCICIOBAHUS,
JIeNIaTh BBIBOJIBI,

OPOBOAMTH OMBITHl MO HAOMOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX
CBOWMCTB Te€N (KANUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JABJICHHS BO3/yXa OT €ro 00béMa,
TEMIEPATYPBI, CKOPOCTH MPOLECCA OCTHIBAHKS M HArPEBAHUS NIPH U3JYUYEHUH OT [[BETA
u3yvaronie  (MOrJjomarnieii) MOBEPXHOCTH, CKOPOCTbH  UCHAPEHUST  BOJbI
OT TEMOEPATYPbl SKAAKOCTH W IUIOW@AAA €€ TOBEPXHOCTH, SJEKTPU3AUMs Tell W
B3aMMOJCHCTBHE SJIEKTPUUYCCKUX 3apsAA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MArHHMTOB,
BU3YIM3AL1sl MATHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, NCHCTBUS MArHUTHOTO TOJIS
HAa MPOBOJHUK C TOKOM, CBOWCTBAa 3JCKTPOMArHWTA, CBOWCTBA SIEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (pOpMYJIMPOBAaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOMpPAThH
YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHUS, OMUCHIBATE X0 OMbITa U (POPMYTUPOBATH
BBIBO/IbI,

BBITNIOJIHATE MPSAMBIE HM3MEPEHUST TEMIEPATYPbl, OTHOCUTEIIBHON BIIA)KHOCTH
BO3[yXa, CWJIbl TOKA, HANPSDKEHUS C HCIOJIB30BAHMEM AHAJIOIOBBIX NPHOOPOB H
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATh PE3YJbTAThl W3MEPEHUN C YYETOM
3a1aHHOM a0COFOTHOM MOTPEMIHOCTH,

NPOBOANTH MCCICAOBAHNAE 3aBUCUMOCTH OJHON (PU3NUECKON BETUYMHBI OT APYTOM
C MCHOJIb30BAHUEM MPSMBIX U3MEPEHHNA (3aBUCUMOCTb COMPOTHBIICHUS TMPOBOJHUKA
OT €ro JUIMHBI, MIOMIANA NONEPEYHOIO CEYEHUS U YACTBHOTO CONPOTUBIICHHUS BEILIECTBA
NPOBOJHMKA, CHJIBI TOKA, UAYLIETO YEPE3 MPOBOAHMK, OT HANPSKEHUS HA MPOBOIHUKE,
UCCIICIOBAHUE MOCIIECI0OBATEILHOTO M MApPAJICIbHOTO COCAVMHEHHIA MTPOBOJHHUKOB):
IUTAHAPOBATh KCCIEA0BAHUE, COOMPATh YCTAHOBKY W BBIMIOJIHATh M3MEPEHUS, CICIYs
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NPEUIOKEHHOMY TUIAHY, (PMKCHPOBATh PE3YJIbTaThl MOJIYYCHHON 3aBHCHMOCTH B BUJEC
TabmmL ¥ rpa)MKoB, AETaTh BBIBOABI IO PE3yJIbTaTaM HCCIIEA0BAHUS,

NPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUECCKUX BEIMYMH (yACTbHAS TEMIOEMKOCTh
BEUICCTBA, COMPOTHUBRIECHUE MPOBOJHUKA, pab0Ta W MOIIHOCTh 3JIEKTPHYECCKOIO TOKA):
IUIAHAPOBATh M3MEPEHHUs, COOMpaTh OKCICPUMECHTAIBHYI) YCTAHOBKY, CIIEIys
NPEVIOKEHHOW MHCTPYKIMH, U BBIYUCIIATH 3HAYCHUE BEJIMYNHBI,

coOnroaare mnpaBWia TEXHUKH Oe3omacHOCTH mnpu pabote ¢ 1abopaTroOpHBIM
000pyAOBaHUEM,

XapaKkTepU30BaTh MPUHLUIBL ACHCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOl HA WX OMHUCAHWS (B TOM YMCIE. CHCTEMA OTOIJICHHS JIOMOB,
TUTPOMETP, TNapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETYMK DJIEKTPUYECKOMN
SHEPruM, JIIEKTPOOCBETUTENBHBIE NPHOOPBI, HArpeBaTENIbHBIE  JJIEKTPONPUOOPHI
(MpUMEPBI), SIEKTPUUYCCKUE MNPEAOXPAHUTENH, SJIEKTPOMArHUT, 3SJIEKTPOJABUIATEND
NOCTOSSHHOTO TOKA), WCHOJB3ysl 3HAHWS O CBOWCTBAX (PM3MUYECKUX SBICHUN U
HEOOXOMMBIE (PU3UUYECKUE 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE MPUOOPHI
10 CXEMaM M CXEMATUYHBIM PUCYHKaM (5KAJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBHraTellb BHYTPEHHETO CrOPaHUs, S3JEKTPOCKOM, PEOCTar), COCTaBISATh
CXEMBI JJIEKTPUYECKUX LIETICH € MOCIECI0BATEIbHBIM M MApAUICIbHBIM COEAMHEHUEM
3JIEMEHTOB, Pa3ny4asl yCIOBHbIC 0003HAYEHHMSI SJIEMEHTOB JJIEKTPUUYECKUX LIETEH;

OPUBOJUTE MPUMEPHI (HAXOIUTh HMH(MOPMALMIO O NPUMEpPax) MPAKTHYECKOTO
UCMOJb30BaHUsl (PU3NYECKMX 3HAHWI B TMOBCEIHEBHOW >KM3HU [UIsl OOECHEYCHUs
0€30MacHOCTH MPH 00pALICHUH C TPUOOPaMK U TEXHUYECKMMHU YCTPOHCTBAMU, COXPAHEHUS
3/I0POBbS M COOIOICHKSI HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPY>KarOLICH CperE;

OCYILIECTBIATh TMOUCK HMHpOpManyu (U3AUYECKOTO coacpkanus B HHTepHeTe,
HA OCHOBE MMEIOUIMXCS 3HAHWH M MYTEM CPAaBHEHUS JONOJHUTEIbHBIX MCTOYHHUKOB
BBIICTIATE HMH(POPMALMIO, KOTOpas SBISICTCS NPOTHBOPEYMBONH WM MOXKET OBITh
HEIOCTOBEPHOM,

WCMOJIb30BaTh MPU  BBIIIOJIHEHUM YYEOHBIX 3aJaHUHA  HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (PU3MUECKOTO COACPXKAHMsS, CHOPABOYHBIC MATEPUANIBI, PECYPCHI CETH
HWuTepHer, Bragerh NOpUEMAMH  KOHCIICKTHPOBAHMS — TEKCTA, NPeoOpa3oBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3aaBaTb COOCTBEHHBIE MUCBMECHHBIE M KPATKUE YCTHBIE COOOUICHHMs, 00001mas
WH(POPMALMIO M3 HECKOJbKAX MCTOYHUKOB (PM3NYECKOTO COJCP)KAHWS, B TOM YHCIIE
nyONMYHO  NPEACTABJIATH  PE3YJIbTAThl  MPOEKTHOW WM MCCIEN0BATENIbCKON
JESATEIbHOCTH, IPA 3TOM IPAMOTHO MCHOJB30BaTh M3YUYCHHBIA MOHATHIHBINA anmapar
Kypca (PU3UKH, COMPOBOKIATH BBICTYIUICHAE TPE3CHTALIUEH;

OPU BBIMOJIHCHUM YYEOHBIX MPOEKTOB M MCCICAOBAHMA (PU3NYECKUX IMPOLIECCOB
pacnpeaenaTe 00A3aHHOCTH B T'PYNNE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/Ja4amH,
CIICIUTh 3a BBIMOJIHEHUEM I[UJIaHA JEHCTBHII W KOPPEKTHPOBATh €ro, aJcKBaTHO
OLICHWBATh  COOCTBEHHBIA  BKJIQA B  JICATEIBHOCTH  TPYNIbL,  BBICTPaWBaTh
KOMMYHHUKATHBHOE B3aUMOACHCTBHE, TPOSBIAS TOTOBHOCTh Pa3pEIIaTh KOH(DIUKTHL
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K koHny oOyueHus B 9 kijacce NMpeAMETHbIE Pe3yibTarkl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y OOYUYArOIINXCS YMEHUI:

WCIOJIb30BaTh TOHSTHS. CHCTEMA OTCUYETA, MATEPHAJbHAS TOYKA, TPACKTOPHI,
OTHOCHTEJILHOCTh MEXAHUUYECKOTO JIBWXKEHUS, Acdopmanus (ynpyras, miacTudyeckas),
TPEHHUE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LEHTP TAKECTH,
a0COJIFOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tela, PABHOBECUE, MEXAaHUUYECKHE
KOJ1€OaHus M BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, SJIEKTPOMArHUTHBIC BOJTHBI, IIIKAJIA
AJNIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTh, CIIEKTPHI UCITY CKAHH Sl
Y MOIJIOWICHUS, allbda-, OeTa- U raMMa-U3JTyYCHHU S, U30TOIbI, SACPHAS YHEPTETHKA,

pa3nuuaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE ABU)KCHUE,
PABHOYCKOPEHHOE MPSAMOJIMHENHOE ABM>KEHUE, CBOOOIHOE MAJICHUE TEJ, PABHOMEPHOE
IBWOKCHHE MO  OKPY>KHOCTH, B3aUMOJACHCTBHE TENl, PEAKTUBHOE JBW)KCHUE,
KOJIeOaTENbHOE JBMKCHHME (3aTYXAlOUIMEe W BBIHYXKIACHHBIE KOJcOaHWs), PE30HAHC,
BOJIHOBOE JBUKCHHE, OTPAKEHHUE 3BYKA, MPAMOJIMHENHOE PACIPOCTPAHEHHE, OTPAXKEHUE
Y MPEJIOMJICHUE CBETA, NOJTHOEC BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEIOro CBETa
B CIEKTP M CIIO)KCHHUE CHEKTPAJIbHBIX LBETOB, AUCIEPCUSl CBETA, €CTECTBEHHAS
PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPA U3JTYUYCHHMS ) TI0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIMX AAHHOE (PU3HUYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NUYECKUX SBJICHUI B OKPY KAFOIIEM MUPE
(B TOM uncne (PU3MUECKUE SIBICHUAS B MPUPOJAC: MPUINBBI U OTJIUBBI, IBHYKEHUE TUTAHET
COJIHEUHOW CHCTEMBI, PEAKTUBHOEC JBHXKEHUE YKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPACCHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 5XO, LBETa TEII,
ONTUYECCKUE  SIBJICHUS B  NOPHPOJE, OMOJIOTMYECKOE  ACHCTBHE  BHIMMOTO,
yJIBTPAPHOIETOBOTO W PEHTIEHOBCKOTO M3JIYYEHUH, €CTCCTBCHHBINA PaiOaKTUBHBINA
(hOH, KOCMUYECKHUE JIYUH, PAJTNOAKTUBHOE U3YUEHUE MPUPOAHBIX MUHEPAJIOB, JCHCTBHE
PAIMOAKTUBHBIX W3JIyYCHHA HA OpPraHu3M 4YelOBEKA), MNP OSTOM MEPEBOJIUTH
MPAKTUYECKYIO0 3a7ady B y4e€OHYIO, BBIACHATH CYUIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
(pU3NYECKUX SBIICHUIA,

OMHCHIBATh W3YYCHHbIE CBOMCTBA Tel W (PU3MYECKUE SBICHHS, HCIONB3YS
(pU3NYECKUE BEMUYMHBI (CPENHSIE U MTHOBEHHAs CKOPOCThH Tejla MPH HEPABHOMEPHOM
JIBW)KCHHUH, YCKOPEHHUE, MEPEMEIICHUE, NMYTh, YIVIOBAas CKOPOCTh, CHla TPEHMsI, CHUJIA
YIPYTOCTH, CHJA TSHXKECTH, YCKOPEHHE CBOOOAHOIO MAJCHMsI, BEC TENA, UMITYJIbLC TENA,
UMIYJBC CHJIBI, MEXaHWYECKash pad0Ta W MOILIHOCTh, MOTEHIMAIbHAS SHEPIUs TEJNA,
NOJHATOTO HaJA TMOBEPXHOCTHEO) 3E€MJIM, MOTEHIUAIbHAS SHEPIUs CXKATOW MPY>KUHBL,
KAHETUYECKAs SHEPrUsl, TIOJTHAS MEXAHWYECKAS SHEPTUs, NEPUOA M 4aCTOTA KOJCOAHUM,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb
OPETOMJIEHUSL CPEIbl), MPU ONUCAHWUM NPABHJIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0O003HAYCHHUS M E€AMHULBI (PU3NYECKUX BEJIIMYMH, HAXOIWUTH
(OpMYJIBI, CBSA3BIBAIOLIME JAHHYIO (PM3MUYECKYH) BEJMYMHY C IPYTMMH BEIMYAHAMM,
CTPOUTH IPAPHUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECCKUX BEIMYMH;
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XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SBICHUS W MPOLECCHI, MCIONB3YS
3aKOH COXPAHCHHs SHEPruM, 3aKOH BCEMHPHOIO TATOTEHHS, MPUHLMUI CYNECPHO3ULAN
CWJI, MPUHLMII OTHOCUTEILHOCTH ['amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
MUMIYJIbCA, 3aKOHbI OTPAXKCHUS M MPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOrO
M MacCOBOTO YHMCEN MpPH SIACPHBIX PEAKUMsX, MPH STOM J1aBaTh CIIOBECHYIO
(OpMYITMPOBKY 3aKOHA M 3aIMCHIBATH €70 MATEMATUYECKOE BBIPAKEHHE,

OOBACHATH (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyaUMii  NPAKTHKO-OPUEHTUPOBAHHOTO  XapakTEpa:  BBIABIATE  NPUYMHHO-
CJICIICTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX 1IAroB ¢ ONOPOid Ha 2—3
W3YUYCHHBIX  CBOMCTBA  (PU3MYECKHX  SBJICHHMNA, (U3NYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEI,

pelare pacuéTHBIE 33Ja4d (OMHMPAKOLIMECS HA CHUCTEMY W3 2-3 ypaBHCHHA),
UCIOJb3ysl 3aKOHBI W (POPMYJIBI, CBSI3BIBAOLIME (PU3NUYECKUE BEJIIMYMHBL. HA OCHOBE
aHaJn3a yCIIOBUS 33/1a4M 3aMUCHIBATH KPATKOE YCIOBHE, BBISBIATh HEJAOCTAOLIME WM
W30BITOUHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE U PELICHMUS,
IPOBOANTH PACYETHI M OLIEHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HAYCHHS (PU3NUECKOI
BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PELIMTh NPHA MOMOIIM (PU3NUYECKUX
METOJIOB,  WCIOJB3YyS ~ OMHCAHWE  WMCCICAOBAHWS,  BBIICIATH  MPOBEPIEMOE
NPEINONIOKEHNE, OLEHUBATh MPABHIBHOCTh TOPSAAKA NPOBEACHHS HKCCICIOBAHUS,
JeNIaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YJIBTATHI HAOIIOACHUH U ONBITOB,

OPOBOAMTH OMBITHl MO HAOMOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX
CBOMCTB Ten (M3y4YeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHWS SHEPruM,
3aBHCUMOCTb MEPUOa KOeOaHui MPy>KHHHOTO MAsTHUKA OT MAacChl Ipy3a U XKECTKOCTH
OPYXKMHBl M HE3aBUCUMOCTb OT AMIUIMTYAbl MaJlbIX KOJICOaHWH, MPsSMOJMHENHOE
PacHpOCTPAaHEHHUE CBETA, PA3IOKEHHE OENoro CBETa B CHEKTP, M3YUYCHUE CBOMCTB
M300paKECHHS B MJIOCKOM 3€PKAJie U CBOMCTB M300paXeHHs MPEAMETA B COOMPAIOLICH
JMH3€E, HAOMIOAEHUE CIUTOMIHBIX U JTMHEHYATBIX CIIEKTPOB U3JTYUYCHHS ). CAMOCTOSATEIBHO
coOuparh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 000PYAOBAHKS, OMUCHIBATH X0 ONBITA U
€r0 pe3yJIbTaThl, (POPMYIHMPOBATH BHIBOBL,

NPOBOAMTH MPH HEOOXOIUMOCTH CEPHIO MPSAMBIX U3MEPEHUM, ONPEACTSs CPEIHEE
3HAUEHUE H3MEPAEMOl BenMUMHBI ((POKYCHOE PACCTOSHUE COOMPAOIIEH JIMH3BI),
00OCHOBBIBATh BEIOOP COC00a M3MEPEHUS (M3MEPUTENBHOTO MpUOopa);

NPOBOAMTH UCCIICIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BETUYHMH C HCIIOJIb30BAHUEM
OPSIMBIX H3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JABUKCHHUN
0€3 HaYaJIbHON CKOPOCTH, MEPUOAa KOJIeOaHU MAaTEMAaTHYECKOr0 MassTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAKCHHs CBETA OT YIUIa NAACHHUS W YIJIa IPEIOMIICHUS
OT yIJ1a MaJCHMs ). IUIAHUPOBATh UCCIEA0BAHNUE, CAMOCTOSTENBHO COOMPATh YCTAHOBKY,
(UKCUPOBATh PE3YJIbTATHI MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIMYMH B BUIC
TabmmL ¥ rpa)MKoB, AETaTh BBIBOABI IO PE3yJIbTaTaM HCCIIEA0BAHUS,
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NPOBOANTH KOCBEHHBIC M3MEPECHHS (DM3MUYECKUX BEIUYHMH (CPEAHSISI CKOPOCTh W
YCKOPEHUE TENIA MPU PAaBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHUE CBOOOJHOIO MAJECHMUS,
KECTKOCTh MPY>KUHBL, KOX(P(PULIMEHT TPEHUS CKOJIBKEHUWS, MEXaHW4eckas padora u
MOIIHOCTb, YaCTOTA ¥ MEPUO]T KOJICOAHNI MaTEMaTHYECKOTO U MPY>KUHHOTO MAITHUKOB,
ONTUYECKasl CUia COOMPAOLIEH THMH3BI, PAAMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHMS,
coOMparh SKCIECPUMEHTAIBHYK) YCTAHOBKY W BBIMOJHATH W3MEPEHUS, CIEIys
NPEUIOKEHHOW WHCTPYKLMHM, BBIYMCIIATH 3HAYCHHE BEIUYAHBI W AHAIM3UPOBATH
NOJTYYEHHBIE PE3YABTATHI C YUETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOnroaare mnpaBWia TEXHUKH Oe3omacHOCTH mnpu pabote ¢ 1abopaTroOpHBIM
000pyAOBaHUEM,

pa3nuyuaTh OCHOBHBIE MPU3HAKK M3YUEHHBIX (PU3NUECKUX MOACIICH: MaTepralibHast
TOYKA, A0COJFOTHO TBEPAOE TENO, TOUCYHBIA MCTOYHUK CBETA, JYY, TOHKAs JIMH3Q,
TUTAHETApHAs MOACIIb aTOMA, HYKJIIOHHAS! MOJIENb AaTOMHOTO 1P,

XapaKTepU30BaTh NPUHUMUIBL JCHCTBHS HM3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOi HA UX OMHCAHUA (B TOM YHCIE. CIIUIOMETP, AATUYUKHU MMOJOKEHMUS,
PACCTOSTHUS U YCKOPEHUS, PAKETa, 3XO0JIOT, OUKHM, IEPUCKOII, (poToanmapar, ONTHYECCKHE
CBETOBOJBI, CHEKTPOCKON, JO3UMETP, KaMepa BuibcoHa), WCMONB3ys 3HAHUS
0 CBOMCTBAaX (PM3NUYECKUX SBJIEHUI U HEOOXOIMMBbIEC (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMBl M CXEMAaTUYHBIC PHCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUUYECKUX MPOLECCOB MPU PELICHUN
y4e€OHO-NPAKTUYECKUX 33/a4, ONTHYECKUE CXEMBbl I TMOCTPOEHUS W300paKEHUIA
B TUIOCKOM 3€PKaJie U COOMPArOLICH TUH3E,

OPUBOIUTE MPUMEPHI (HAXOAUTh WH(OPMALKIO O MNpUMEPAx) MPAKTHYECKOIO
UCMOJb30BaHUsl (PU3MUECCKUX 3HAHWA B TOBCECAHCBHOMW S>KM3HHM IJIsi OOCCICUYEHHS
Oe3omacHOCTH MNpH oOpamieHHH ¢ OpUOOpaMu W TEXHUYECKUMM YCTPOHCTBaMM,
COXPAHEHUS 30POBbS U COOMOACHHS HOPM 3KOJIOTHYECKOIO MOBEACHUS B OKPYKAFOIICH
cpene;

OCYILIECTBIATh MOMCK MH(pOpManuu (U3NYECKOTO CcolacpkaHus B MHTEpHETE,
CaMOCTOSITENLHO (OPMYJIMPYsl MOMCKOBBIA 3ampoC, HAXOAWTb NYTH ONPEIACIICHUS
JIOCTOBEPHOCTH TOJYYEHHOH WH(OpMAMM Ha OCHOBE UMEIOIIUXCS 3HAHWUU U
JOTMOJIHUTEBHBIX UCTOYHUKOB,

WCMOJIb30BaTh MPU  BBIIIOJIHEHUM YYEOHBIX 3aJaHUHA  HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (PU3MUECKOTO COACPXKAHMsS, CHOPABOYHBIC MATEPUANIBI, PECYPCHI CETH
WuTepHer, Bragerh NOpUEMAMH  KOHCIICEKTHPOBAHMWS  TEKCTA, NPeoOpa3oBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIC TMHCBMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE
uH(pOPMALM W3 HECKOJIBKMX HKCTOYHMKOB (PU3NYECKOTO COAEPKaHUsA, NyOIMYHO
NPEICTABIIATH PE3YJIBTATHI TPOEKTHOW WIIA UCCIIEA0BATENBCKOMN NEATEIBHOCTH, TIPA 3TOM
rPaMOTHO HCMOJIB30BATh W3YYCHHBI IMOHATHWHBIA anmapar W3y4aeMoro pasiena
(U3MKA W COMPOBOXKAATH BBICTYIUICHUE MPE3CHTALMEH C YYETOM OCOOCHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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7 KIIACC
No Haumenosanue Kommuectro | Ilporpammuoe conepskanre |  OCHOBHBIE BUJIBI ICITEILHOCTH 00YYarOIMIAXCS
n/m Pa3/ICIIOB U TEM 4acoB

y4eOHOTro peaMeTa

Pa3zpnen 1. ®usuka u ee poJib

B MO3HAHUH OKPYXKAKIIECro MUpa

BeInunH. Ouznyeckue
npuOopskl. [lorpemHoCTh
M3MEPECHUH
MesxayHapoaHas cucrema
CAUHULL

1.1 | ®usnka — Hayka 2 du3nka — HayKa O Mpupoje. | Beispnenue paznnunii Mexay pU3N4eCKUMH U
O MPUPOAE SIBrieHus PUPOIEL. XUMUYECKAMH MTPEBPALLCHUSIMMU.
DOU3HYECKUE SIBICHUS: Pacno3naBanue u knaccupukanus PU3AIECKAX
MEXAHUYECKHUE, TEIJIOBEIE, | SIBICHUN: MEXAaHUYECKUX, TEIJIOBBIX,
JNEKTPUYECKUE, BNEKTPUUYECKUX, MATHATHBIX A CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, HaGnronenue u onvicanue GU3NYECKUX SBICHUIMA
3BYKOBbBIE
1.2 | ®usnueckue 2 DOU3NYECKUE BETUYUHBL. OnpeneneHre UeHbl ACJICHUS] IIKAITBI
BEJIUYUHBI H3mepenne pusndecknx WU3MEPHUTENBHOTO TPUOOpa.

H3mepenue IMHERHBIX pa3MepPOB TENl U

MPOMEKYTKOB BPEMEHU € YUETOM MOTPEIIHOCTER.

H3mepenmne o0bEMa JKUIKOCTH U TBEPIOTO TENA.
H3mMepeHue TeMneparypsbl mpy MOMOLIH
YKUJKOCTHOTO TEPMOMETPA U JaTurKa
TEMIEPaTyphl.

BbInojHeHnEe TBOPUECKUX 3aaHUH 1O TOUCKY
CocoOOB U3MEPEHUSI HEKOTOPBIX (PU3NYECKUX
XapaKTEPUCTHUK, HATPUMEP, PA3MEPOB MAJTBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLINX PACCTOSIHHIA, MAJIBIX
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NPOMEXYTKOB BpeMeHH. O0CyKICHNE
NpeanaracMbIix crmocoOoB

1.3. | EcTrecTBEHHO- 2 Kak ¢uzuka n npyrue BreIaBrmkeHHE THITOTES, OOBSICHSIFOLIAX MPOCTHIE
HAy4HBIA METOA €CTECTBEHHBIE HAYKH SIBJICHMSI, HATIPUMED:
MO3HAHU S M3YYaroT IPUPOAY. — MIOYEMY OCTAHABIIMBACTCS JBMIKYILEECS
EcrecTBEeHHO-HAYYHBII 10 TOPU3OHTAIBHOM MOBEPXHOCTH TEINO;
METO/ IIO3HAHUS: — IIOYEMY B YKAPKYIO MTOTOAY B CBETIION OJEKIE
HaOJIFOICHUE, TOCTAHOBKA | MPOXJIAHEH, YeM B TEMHOM. [ [pennoxenue
Hay4HOTO BOITPOCA, CrocoO0B MPOBEPKHU TMIIOTE3.
BBIABUKCHHUE THUIIOTES, [IpoBeneHue uccaenoBanus Mo MPOBEPKE KAKO-
SKCIIEPUMEHT MO TPOBEPKE | TUOO TMIOTE3BI.
TUNOTE3, O0OBSICHEHHE [TocTpoenue mpocTelmx Moaeneh (PU3RIECKUX
HaOJIFO1aEMOT 0 SIBJICHUSI. SIBJICHUH (B BHJIC PUCYHKOB WJIM CXEM ), HATPUMEDP
Onucanuie PpU3NIECKUX MAaJCHUE NMPEIAMETA; MPSIMOJIMHERHOE
SIBJICHUH C IMTOMOILBIO pacpoCTPaHEHUE CBETA
Mo Jenei
Hroro no pazaeny 6
Paspnen 2. lleppoHaya/ibHbIE CBEACHHSI O CTPOCHHUH BeleCTBA
2.1 | CrpoeHue BewmecTa 1 Crpoenue BelecTna: HaGnroneHne v uHTEpIpeTaLfs ONBITOB,

aATOMBI U MOJIEKYJIBI, UX
pazmepsl. OIBITEHL,
JOKa3bIBAKOIINE
JUCKPETHOE CTPOCHUE
BEILECTBA

CBUJICTEJIbCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbIX BEILECTB B BOJIC.

OneHka pa3MepoB aTOMOB U MOJIEKYJT

C UCIOJIb30BaHKEM (hoTOrpaduii, MOTYYEHHBIX
HA aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas padota no teme: «OneHka
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AMaMeTpa aToMa METOJIOM PsIOB
(c ucnonp3zoBanuemM (potorpaduii)y.
Onpenenenne pa3smMepoB MAIIbIX TEN

2.2 | JIBW>KeHUE U
B3aMMO/JICHCTBHE
YaCTHILl BEIIESCTBA

JIBH>KEHME YaCTHIT
BemecTsa. CBsA3b CKOPOCTH
JBH>KCHUST YACTHIL

C TEMIIEPATYPOil.
bpoyHOBCKOE IBUKEHHUE,
i dy3ust.
B3aumoaeiicTBrUE 4acTHIL
BEIICCTBA. TPUTSHKCHUAE U
OTTAJIKUBAHUE

HaGnronenue u 00bsicHEHNE OPOYHOBCKOTO
JIBUKEHUS U siBJICHUS Tudy3un.

[TpoBeneHue 1 0OBICHEHUE ONBITOB

10 HAOJIFOJICHUIO TEIJTIOBOTO PACIIUPEHHUS T'a30B.
[TpoBeneHue 1 0OBICHEHUE ONBITOB MO
O0OHaPYKEHUIO CHJI MOJIEKYJISIPHOTO MPUTSKCHHUS
Y OTTaJIKUBAHUS

2.3 | ArperartHeie
COCTOSIHUS BEILIECTBA

ArperartHble COCTOSIHHS
BELIECTBA. CTPOCHUE ra30B,
JKUAKOCTENA U TBEPIBIX
(KpHCTANIMYECKUX ) TETT.
BzauMocBs3p MexIy
CBOMCTBAMU BEILECTB

B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISPHBIM
ctpoeHreM. OcoOCHHOCTH
arperarHbixX COCTOAHUN
BO/IbI

Onwucanue (C UCMOJIB30BAHUEM TTPOCTHIX
MOJIETIEH ) OCHOBHBIX Pa3JIMUMii B CTPOSHUM ra30B,
YKUAKOCTEH U TBEPIBIX TEN.

OOBACHEHHE MATION CKUMAEMOCTH SKUJIKOCTEH 1
TBEPABIX TEN, OONBIION C)KUMAEMOCTH T'a30B.
OObsacHeHne coxpaHeHust GOPMbI TBEPABIX TEI U
TEKYYECTH KU IKOCTH.

[TpoBeneHUE OMBITOB, TOKA3BIBAOLINX, YTO

B TBEPIOM COCTOSIHAM BOJIbI YACTHILIBI HAXOAATCS
B CPEIHEM JAJIbIlE APYT OT Apyra (MJIOTHOCTh
MEHBIIE), YEM B KHJIKOM.

Y CTaHOBIICHUE B3aUMOCBSA3U MEXKAY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHANA BOJIbI U
CYLIECTBOBAHMEM BOJHBIX OPTraHU3MOB

(MC — Ouonorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBukeHue U B3aUMOAeiicTBHE TeJl

3.1 | MexaHnuveckoe 3 Mexannueckoe ABkeHue. | McciienoBanne paBHOMEPHOTO IBH)KECHHS,
JBUOKEHUE PaBHomepHOE 1 OIPEIECIIEHUE €r0 MPU3HAKOB.
HepaBHOMEpHOE nBIkeHue. | HabmoaeHne HepaBHOMEPHOTO IBHKEHHS U
Ckopocts. Cpennsis OIIPEAEIIEHUE €r0 OTANYUI OT PABHOMEPHOIO
CKOPOCTB NPH JIBAKEHUS.
HEPABHOMEPHOM OnpeneneHue CKOPOCTH PABHOMEPHOTO
JBWKCHUU. PacuéT nyTH U | ABIDKCHUS (IIAPHKA B )KUJIKOCTH, MOJCIIH
BPEMEHH JIBUKCHHUS ANEKTPUUECKOTO aBTOMOOWIIS | T.1.).
Onpenenenue cpeHeil CKOPOCTU CKOJIBKEHUS
Opycka Wiy MIapuKa 1o HaKJIOHHOM MI0CKOCTH
Pewenue 3ana4 Ha onpenencHue NyTu, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JBUKEHUSI.
AHanmn3 rpa)uKoOB 3aBUCUMOCTH NIYTH U CKOPOCTH
OT BPEMEHH
3.2 | Uuepums, macca, 4 SBnenune naepuyn. 3akoH | OOBSICHEHUE U MPOTHO3WPOBAHUE SIBJICHHIA,

IJIOTHOCTD

WHEepUMH. B3aumoaencreue
TEJI KaK MPUYHUHA
U3MCHECHUSI CKOPOCTH
JIBIKEeHUA Tel. Macca Kak
MEpa UHEPTHOCTH TENA.
[1noTHOCTB BelEeCTRa.
CBs3b IIOTHOCTH

C KOJIMYECTBOM MOJIEKYJT

B €IMHHUIIC 00BEMA
BEIICCTBA

0OYyCIIOBJIICHHBIX MHEPLIMEH, HAITPUMED, YTO
MIPOUCXOAMT MPH TOPMOKEHUU WITA PE3KOM
MaHEBPE ABTOMOOWIIS, MOYEMY HEBO3MOYKHO
MTHOBEHHO NTPEKPATUTE IBUKEHUE HA BEITOCUIIENIE
WJIM CAMOKATe " T. [I.

IIpoBenenue u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH
JBVDKEHUS TENA B PE3YJIBTATE ACHCTBUS HA HETO
JOPYTHX TETI.

Pewienne 3a1au Ha ONpeneneHUE MacChl TENA, €ro
00BbéMa M TUIOTHOCTH.
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[IpoBeneHne U aHAIU3 ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH T€Ja OT €r0 MacChl MPU
B3aMMOJEHCTBUM TEN. M3MEepEHNE MacCh Tela
Pa3TUYHBIMU CITOCOOAMH.

OnpeneneHne IOTHOCTH TeJa B PE3YJIbTATE
W3MEPEHUS €r0 MacChl M 00BEMA
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Cuma. Bunger cun

14

Cuta KaK XapakTepuCcTHKa
B3aUMOJICHCTBHS TEJL.
Cuna ynpyrocTy v 3aK0H
I'yka. U3mepenne CHitbl

C TIOMOILBIO TUHAMOMETPA.
SIBrieHME TATOTEHUS U CUa
TsKECTH. CHJIa TSHKECTH
Ha JPYTUX IJIaHETaxX.

Bec Tena. HeBecomMocTsb.
CnoxxkeHue cul,
HAIPaBJICHHBIX 110 OJTHON
MIPSIMOH.
PaBHOAecHCcTBYOLIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBYKEHUS U TPEHUE
MoKosi. TpeHue B mpupoae
1 TCXHUKE

H3yueHne B3auMOJEHCTBUS KaK MPHUYHAHBI
W3MEHEHHUS CKOPOCTH TENA WIH €10 AcGopMariyii.
Onucanue peasibHbIX CUTYaluid B3aUMOJCHCTBUS
TEN ¢ MOMOLIBIO MOJIENEH, B KOTOPBIX BBOJUTCS
MOHSATUE U N300PAKEHUE CUJTBI.

Hzyuenue cunel ynpyroctu. Mcciienoanue
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Y TMHECHUSI
PE3NHOBOIO LIHYPA WK MPY>KUHBI

(C mocTpoeHueM rpaduka).

AHaN3 NPaKTUYECKUX CUTYalMH, B KOTOPBIX
NPOSIBIIACTCS ACHCTBHAE CUJIBI YITPYTOCTH
(Ynpyrocte Msi4a, KpOCCOBOK, BETOK JIEPEBA

u ap.).

AHann3 CUTyalWii, CBI3aHHBIX C SBJICHUEM
TATOTCHUSL.

OOBsiCHEHNE OPOUTATBHOTO ABUKEHUS MJIAHET

C MCIOIb30BAHUEM SIBIICHUS TATOTEHHS M 3aKOHA
WHEPLIHH.

H3mepenune Beca Tena ¢ MoMOIIBIO JUHAMOMETPA.
OO60cHOBaHKE ATOTO COCO0A U3MEPEHHSI.
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AHanuz u MOACIIMPOBAHUC ABJICHHUA HCBCCOMOCTH.

DKCNEPUMEHTAIBHOE TIOJIYYCHHUE TTPABUIIA
CJIOJKEHUS CUJI, HAIPABJIEHHBIX BIOJIb OHOMI
npsamoit. OnpeneneHne BEIMIAHbI
PaBHOAENCTBYIOIIENA CHUIL.

H3yyeHue Cuitbl TpEHUs CKOJIBKEHUS U CUITBI
TPEHHUS TTOKOS.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS

OT CWJIBI JJaBJIEHUS U CBOMCTB TPYIIUXCSA
ITOBEPXHOCTEMN.

AHaNN3 NPAKTUYECKAX CUTYALANA, B KOTOPBIX
MPOSIBJIAECTCS AEHCTBUE CUIIBI TPEHUSA,
MCIOJIb3YIOTCSL CIOCOOBI €€ YMEHBIICHHS UK
YBEJIMYEHUS (KaTaHUE HA JIBLKAX, KOHbKAX,
TOPMO>KCHHAE aBTOMOOWIIS, UCTIOJIb30BAHUE
MOJLUMITHUKOB, TIJIABAHUE BOJHBIX YKUBOTHBIX
u ap.). Pemenue 3ana4 ¢ MCNoJIb30BaHUEM
(dopMyaT As pacuéTa CUIbI TSHKECTH, CHITBI
VIPYTrOCTH, CUIIBI TPEHUS

Hroro no pazueiny

21

Pasznen 4. /laBjieHue TBEPABIX TeJ, :KUAKOCTECI U ra3oB

4.1

Jasnenue. Ilepenava
JIaBJICHUS TBEPABIMU
TeJIaMU, JKUIKOCTAMU
U razaMu

3

JlaBpnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUUCHUS
JIaBJICHUSA. /[aBneHME rasza.
3aBUCUMOCTb JABJIICHUS
raza ot o0béma,
TEMIIEPATYPHI.

Anamm3 1 0OBSICHEHHE ONBLITOB U IPAKTHUYCCKHUX

CUTYaIIMii, B KOTOPBIX MPOSIBIISETCS CUjla
JABJICHUSI.

O6ocHOBaHKE CIOCOOOB YMEHBIICHUS U
YBEJIUYCHUS JaBJICHUS.

H3ydeHue 3aBUCUMOCTH JIABJICHUS rasa
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[lepenaya naBneHus
TBEPABIMHU TCIIAMU,
JKHJIKOCTSIMU U Ta3aMHu.
3akoH Ilackans

0T 00BEMA U TEMIEPATYPHL.

H3yueHne 0cOOEHHOCTEN nepenaun JaBICHUs
TBEPABIMU TEJIAMU, KUJIKOCTSIMU U Fa3aMH.
OO0CHOBaHHE PE3YJIHLTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHMS BEIIECTBA B TBEP/IOM,
YKUAKOM M ra3000pa3HOM COCTOSIHUSIX.
OKCMEPUMEHTAIILHOE T0KA3aTEeIbCTBO 3aKOHA
[Tackans.

Pemenue 3aaau Ha pacuéT AaBIeHUS TBEPIAOTO
Tena

4.2 | JlaBneHue KU IKOCTH 3aBUCUMOCTh JIABJICHUS Hccnenopanue 3aBUCUMOCTH JABJICHUS KUAKOCTH
YKUJKOCTH OT TJTyOUHBI. OT TyOMHBI MOTPY’KEHUS U MIIOTHOCTH YKUIAKOCTH.
[THeBMaTHueckue Mamael. | HabmoneHe u 00bICHEHNE MM APOCTaTUYECKOTO
I'mapocrarnueckuii rapajokca Ha OCHOBe 3aKoHa [ lackans.
napagokc. Coobmaronmecs | M3ydueHne cooOmarommxcst COCy 10B.
cocynabl. 'mapasmuueckue | PelneHue 3a1a4 Ha pacyér 1aBICHUS KUIKOCTH.
MEXaHU3MbI OObsCHEHNE TPUHIUINA JEHCTBUS
TUIPABIMYECKOTO MPecca, MHEBMATHUECKUX
MalIIWH.
AHanu3 U 00bICHEHUE MPAKTUUECCKUX CUTYALIHA,
JEMOHCTPUPYIOIIUX MPOSIBJICHUE TaBICHUS
YKUAKOCTH W 3aKkoHa [lackans, Hampumep
MPOILIECCOB B OpraHu3Me Mpu riyO0KOBOAHOM
HBIPSTHUA
4.3 | AtMocdepHoe ATtmocdepa 3emin u OKCIEPUMEHTAIIEHOE OOHAPYKEHHE
JaBJIEHIE aTMOC(EPHOE TABJICHUE. aTMOC(EPHOTO JTaBJICHUS.

[IprumnHBI CYIIECTBOBAHUS

Anamm3 1 0OBsICHEHHUE ONBITOB U IPAKTHUYCCKHUX
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BO3JIYITHON 000JI0UKH
3emnu. OneiT Toppryesm.
Hzmepenune atMmochepHOro
JIABJICHUS. 3ABUCAMOCTH
aTMOC(EPHOTO aBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsl

11 U3MEPEHUS
aTMOC(EPHOTO NABJICHUS

CUTYaIlHi, CBA3AHHBIX C JEUCTBUEM
aTMOC(EPHOTO JTaBJICHUS.

OOBACHEHHUE CYIIECTBOBAHUS ATMOCHEPHI
Ha 3eMJIE U HEKOTOPBIX TUIAHETAX WK €€
OTCYTCTBHS HA APYTUX MaHeTax u JIyHe.
OOBbACHEHNE N3MEHEHHSI TUIOTHOCTH aTMOC(EPHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pewmenue 3anay Ha pacuét atMmoc(pepHOro
JABJICHUS.

Hzyuenue ycrpoiicTBa GapomeTpa-aHeponia

4.4

JlencTBUE JKMAKOCTH U
rasa Ha Morpy>kKeHHOE
B HUX TEJIO

JlercTBUE )KMOKOCTH U ra3a
Ha MOTPY>KEHHOE B HUX
TeI0. Bertankusaromas
(apxuiMenioBa) cuia. 3aKOH
Apxumena. [InaBanue Ten.
BosznyxormnnaBanue

OKCIEPUMEHTAIILHOE OOHAPYKEHUE NCHCTBUS
JKAJIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TETIO.
OnpenencHue BeITATKUBAKOIIEH CUJIBI,
JEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B KUJKOCTb.

[TpoBeneHue u 00CYKAEHUE OMBITOB,
JEMOHCTPUPYOLIUX 3aBUCUMOCTh
BBITAJIKUBAFOILEN CUJIBI, AEACTBYIOLIECH HA TEJIO
B KUJKOCTH, OT 00bEMA MOTPY>KEHHOK

B YKMJIKOCTh YAaCTH TEJIA U OT TJIOTHOCTH
JKUJIKOCTH.

IIposepra HezasgucuMoCmu GeiMAIKUGAIOUL et
cuiibl, OeUCMBYIoueti Ha MeJlo 8 HCUOKOCHI,
om maccel meJd.

HccenenoBanue 3aBUCUMOCTH BECA TENA B BOJE

0T 00BEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TENA.

36



@enepansHas padouas mporpamma | ®usuka. 7-9 knaccel (6a30BbIi yPOBEHB)

Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHA
Apxumena v yCIIOBHS IJIABAHUS TEJL.
KoHctpyupoBanue apeomerpa Win
KOHCTPYHUPOBAHUE JIOJKH U ONPEICIICHUE €€
rpy30n0abEMHOCTH

Hroro no pazneny

21

Pa3zpnen S. PaGora u MOIIHOCTB. JDHEpPrust

51

PaGora u MOLTHOCTE

3

Mexannueckas padoTa.
MomHoCTh

DKCIEPUMEHTAIILHOE OIPEICIICHUAE
MEXAHUYECKOH pabOThI CUITBI TSHKECTH

IIPpHU MAJCHUN TEJIa U CUJIBI TPCHHUS

IIPH PABHOMEPHOM MEPEMEIICHIHN TEIa

10 TOPA3OHTAIBHOM MOBEPXHOCTH.

Pacy€t MolHOCTH, pa3BUBAEMOM IIpU NTOABEME
10 JICCTHUIIC.

Pemenne 3an1a4 Ha pacuéT MEXaHNYECKOH paboThI
1 MOIITHOCTH

5.2

[IpocThie MEXAHU3MBI

IIpocTbie MEXaHU3MBI:
pbIyar, 010K, HAaKIIOHHAst
IJIOCKOCTH. [ IpaBumno
PaBHOBECHS phlyara.
[Ipumenenue mpasuia
paBHOBECHUS pblUara

K OJ10Ky. «30510TO€
npaBuio» MexaHuku. KI1J]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY 1 TEXHUKE

OnpenencHre BBIATPHIIIA B CUIIE TPOCTHIX
MEXAHU3MOB HA ITPUMEPE Phlvara, NOABUXKHOTO U
HEMOJIBHYKHOTO OJIOKOB, HAKIIOHHOM MJIOCKOCTH.
HccenenoBanue ycnoBus pABHOBECHUS phlyara.
OOHapyXEHUE CBOUCTB MPOCTHIX MEXAHU3MOB

B PA3JIMYHBIX MHCTPYMEHTAX W MPUCTOCOOTICHUSX,
UCIOJIB3YEMbIX B OBITY U TEXHUKE, & TAKKE

B YKUBBIX OPTaHU3Max.

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

5.3 | Mexannueckas 4 MexaHnyeckas SJHEPrus. DKCNEPUMEHTAIBHOE OMPEAETIEHUE U3MEHEHUS
SHEprusg Kunernyeckas u KHHETUYECKON ¥ MOTCHIHAILHON DHEPTUH TEIa
IMOTEHLMAJIBHAS JHEPI Y. IIPY €r0 CKaTbIBAHUU 110 HAKJIOHHOM IIOCKOCTH.
[TpeBpanienue ogHoro puaa | PopmMyIMpoBaHUE HA OCHOBE UCCICIOBAHUS
MEXAHUYECKON DHEPIUH 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUU.
B IPYroi. 3akoH OOcyXkIeHrE TPaHnL] TPUMEHUMOCTH 3aKOHA
COXPaHEHUS SHEPIUH COXPaHECHUS SHEPIUH.
B MEXaHUKE Petrenne 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA
COXPaHEHUS SHEPIUH
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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8 KUIACC
No Haumenosanue KomnuectBo | [lporpammuoe conepskanue | (OCHOBHBIE BUABI ACITEIBHOCTH O0YYAIOIINXCS
n/m Pa3/ICIIOB U TEM 4acoB

yueOHOro npeaMera

Pasznen 1. TenioBbie ABJICHUS

1.1

CrpoeHnue u CBOWCTBA
BEIECTBA

OCHOBHBIE MOJIOKCHUS
MOJIEKYJIIPHO-KUHETHYECKOM
TEOPUU CTPOCHUS BEIIECCTRA.
Macca 1 pasmepsl aTOMOB U
MOJIEKYJI. OTBITHI,
ITOATBEPIKAAOLIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOM
TEOPUHU.

Mogenu TBEPAOTO, dKUIKOTO
1 Ta3000pa3HOro COCTOSHUM
BEILIECTBA.
Kpucraimaueckue u
aMmop(QHbIC TENA.
OOBICHEHHUE CBOMCTB ra3os,
JKAJIKOCTEN U TBEPABIX TEI
HAa OCHOBE MOJIOKECHUH
MOJIEKYJIIPHO-KUHETHYECKOM
teopun. CMauyuBaHUE U
KANWJUISIPHBIC SBICHUSL.
TenmoBoe paciimpeHue u
CKATHE

HaGnroneHne v uHTEpIpeTaLfs ONBITOB,
CBUAETENBCTBYIOIINAX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BELLIECTBA: OMBITH C PACTBOPCHUEM
Pa3IMYHBIX BEIIECCTB B BOJIE.

Pewmenue 3ana4 no oLeHMBaHUIO KOJIMYECTBA
aTOMOB WJIA MOJIEKYJI B €AMHHILIE 00BEMA
BEILECTBA.

AHanM3 TEKCTa APEBHUX aTOMUCTOB (HApUMED,
¢parmenTa nos3mel JIykpeuus «O npupone
BEILEH» ) ¢ N3JTOKEHUEM 00OOCHOBAHMA aTOMHO
TUNOTE3bI (CMBICTIOBOE YTeHUE). OLEHKa
yOECAUTEBHOCTH 3TUX OOOCHOBAHUIA.
OOBsicHEHUE OPOYHOBCKOTO ABUKEHUS, SIBJICHUS
M Py3un U pa3Tiuiii MEXXAY HIMU HA OCHOBE
ITOJIOKEHAN MOJIEKYIIIPHO-KUHETHYECKON
TEOPUHU CTPOCHHUS BELIECTBA.

OOBACHEHHE OCHOBHBIX PA3TU4UiA B CTPOCHHUA
ra3oB, JKUAKOCTEH U TBEPBIX TEN

C UCIIOJIb30BAHUEM TOJIO’KEHUH MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUM CTPOCHUS BELICCTRA.
[TpoBeneHnE ONMBITOB MO BhIPALLIMBAHUIO
KPUCTAJIJIOB ITOBAPEHHOM COJIN MU caxapa.
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[TpoBeneHue 1 OOBSICHEHHE OMBITOB,
JEMOHCTPHUPYIOIINX KaWJIISPHBIC SIBICHUS U
SIBJICHUE CMAUYMBAHUSL.

OOBACHEHHE POJIA KANTUJUTIPHBIX SBIICHUH

JUTS TOCTYIUICHHS BOABI B OPTraHU3M PACTEHHIA.
Habmonenue, npoBeneHne n 00bICHEHUE
OTIBITOB MO HAOJIFOAEHUIO TEMIOBOTO
pacIIMpeHHsl Ta30B, )KUJKOCTEH U TBEPABIX TEL
OObscHEHHE COXpaHEHUS 00BEMA TBEPABIX TET,
TEKYYECTH KHUAKOCTH (B TOM YUCIIE, Pa3HULIBI

B TEKYUYECTH JUISl PA3HBIX KHJIKOCTEN ),

JABJICHUS Ta3a.

[TpoBeneHUE OMBITOB, AEMOHCTPUPYFOLLIUX
3aBMCHMOCTB JAABJICHHs BO3yXa OT €ro 00béMa n
HarpeBaHus WIKA OXJIKICHUS, U UX 00OBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.
AHaN3 MPaKTUYECKUX CUTYAl Ui, CBSI3aHHBIX

CO CBOMCTBAMHM ra3oB, )KUAKOCTEH U TBEPIBIX TEI

1.2

TenmoBbie MPOLIECCHI

21

Temneparypa. Ces3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIJIOBOTO ABUKCHUS
yacTul. BHYyTpeHHsA
sHeprus. CnocoOsbl
M3MEHEHUS BHYTPEHHEN
SHEPIuM: TEIIonepesayda u
coBepieHue padboThl. Buabl
TEIJIONEPEIAYM:

OO0CHOBaHKE MTPaBUJI UBMEPECHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOO0B U3MEPEHUS U
KA TEMTIEPATYPHI.

Habnionenue u 00bICHEHHUE OMBITOB,
JICMOHCTPHUPYIOINUX U3MEHEHUE BHYTPEHHEH
SHEPIvM TEJa B PE3YJIbTaTE TCIUIONEPEAAYN U
pabOThl BHEIIHUX CHJI.

Habntonenue u 00bsICHEHUE OTILITOB,
00CY)KIEHUE MPAKTUICCKUX CUTYALWIA,
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TEMJIOMPOBOJHOCTD,
KOHBEKIIUS, U3JTyUYCHHUE.
KonuuecTBo TEMIOTHI.

VY nenbHas TEI0EMKOCTh
BelecTra. TemiooOMeH u
TEMJI0OBOE PABHOBECHUE.
YpaBHEHUE TEILIOBOTO
Oananca. [InaBnenue u
OTBEP/ICBAHUE
KPUCTAJUTMYECKUX BEUICCTB.
VY nenbHas TemioTa
JIABJICHUSI.
[TapooOpazoBanue u
KoHAcHcaus. Mcnapenue.
Kunenue. Y nenvnas
TEII0Ta MapooOPa30BAHMUSL.
3aBUCUMOCTB TEMIIEPATYPHI
KUMEHUS OT aTMOC(EpHOTO
JABJICHUSI.

BnaxuocTts BO3ayXA.
DHEprus TOIJIMBA.

VY nenbHas TEI0Ta
CropaHusl.

[TpuHIMnIEl PaboTHI
Tera0BbIX ABurareneit K11/
TEIMJIOBOrO JIBUraTeJIs.
TennoBsie ABUTATENN U

JEMOHCTPUPYIOIIMX PA3TMYHBIE BUIBI
TEIIONEPENAYH: TEMIOMPOBOIHOCTD,
KOHBEKIUIO, U3JTyYCHUE.

HccnenoBanue siBICHUS TEIIOOOMEHA

MPU CMEITMBAHUN XOJIOAHOW U TOPSYENA BOJIBL.
HaGnronenne ycTaHOBICHMS TEMIIOBOTO
PaBHOBECHS MEXKAY TOPSYEH U XOJIOAHOM BOJION.
Onpenaenenue (M3MEPEHUE) KOJTMYECTBA
TEMJIOTHI, MOJYYEHHOTO BOJIOH MPU TEMIOOOMEHE
C HArpEThIM METATTMYECKAM [AJTUHPOM.
Onpenaenenue (M3MEPEHUE) YIETBHON
TCIJIOEMKOCTH BCILICCTBA.

Pelienue 3a1ay, CBA3aHHBIX C BBIYMCICHAEM
KOJIMYECTBA TCIUIOTHI U TEMIOEMKOCTH

PH TEMIOOOMEHE.

AHanmM3 cuTyaluid MpakTU4YeCKOro
UCIIOJIb30BaHUS TEMJIOBBIX CBOWCTB BEIIECTB U
MaTepUaioB, HAPUMEP, B LENX
SHEProcOEPEKCHUS . TEIIONU3OISIHS,
SHEProcOEPEraroIIue KphIIIiH,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBneHnii ucnapeHus u
KOH/JICHCAIIWH.

HccenenoBanue mpouecca ucnapeHust
Pa3IAYHBIX JKUAKOCTEN.

OOBsICHEHUE SBIICHUH UCAPCHUS U
KOHJCHCALIMK HA OCHOBE aTOMHO-
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3aImTa OKPY KaroIen
Cpenbl.

3aKOH COXpPaHEHUs U
MPEBPALLICHHS SHEPTUU
B TEIJIOBBIX IpoLeccax

MOJIEKYJISIPHOTO YUCHHUSI.
HaGnronenne n 00bICHEHUE MPOLIEcCca KUTIEHUS,
B TOM YMCJIC 3aBUCHUMOCTH TEMIIEPATYPhI
KHUIICHHUS OT JaBJICHMSI.

Onpenaenenue (M3MEPEHUE ) OTHOCUTETBHOM
BJIQKHOCTH BO3/yXa.

HaOmtonenue nporecca riaBieHus
KPUCTAJNIMYECKOTO BELIECTRA, HATPUMED, JIbJA.
CpaBHEHME TPOLIECCOB TUIABICHUS
KPUCTAITNYCCKUX TENT U Pa3MATUCHUS

MIPY HarpeBaHUM aMOP(HBIX TEI.

Onpenaenenue (M3MEPEHUE) YACTbHOU TETIOTHI
TUTABJICHUS JIbJA.

OObsCHEHUE SBJICHUI TIJIABJICHUS U
KPUCTAJIM3alM1 Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

Pemenue 3anay, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEMJIOTHI B TPOIieccax
TETIONEPEIayuM MPH TJIaBJICHUH U
KPUCTAITU3AIIMH, UCTTAPCHUH U KOHACHCAITHH.
AHajn3 CUTyalii MPaKTHIECKOTO MPUMEHEHUS
SIBICHU TUTaBJICHUS M KPUCTAJTA3AIINAH,
HaIMpUMep, MOTYICHHE CBEPXUNCTHIX
MaTepuaioB, CoJIEBas TPesika u JIp.

AHanmm3 paboThl U 00BSICHEHHUE MPUHIUTIA
JICHCTBHS TETIJIOBOTO ABUTATENS.

Brluncnenue KoauyecTBa TEIIOTHI,
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BBIICIISIFOLLECTOCS MPU CTOPAHUU PA3TTUYHBIX
BUI0B TommBa, v KI1J1 nBurares.
OOCy>KIEHUE FKOJTIOTUUECKUX MOCIEACTBUI
MCTIOJIb30BAHHUS IBUTATEIIEH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIEKTPOCTAHIMNA

Hroro no pazueiny

28

Pa3zpen 2. JaekTpuyeckue u

MArHuTHbBIC SIBJICHUSA

2.1 | DnexkTpuueckue
3apsbl.
3apsHKEHHBIE TEIA U
MX B3aUMOJIEHCTBUA

7

DJICKTPU3ALMS TE.

JIBa poaa 3JIEKTPUYECKUX
3apsAa0B. BzaumonaerncTeue
3apsDKEHHBIX TEIT.

3axon KyJioHa (3aBUCHMOCTh
CHJIBI B3aUMOJCHCTBHS
3apsUKEHHBIX TEIT

OT BEJIMYMHBI 3aPSII0B U
PacCTOSTHUSL MEXKY TETIAMHU ).
DJIEKTPUYECKOE TIOJIE.
Hanps>k€HHOCTE
BIEKTPUUYECKOTO TIOJIS.
[IpuHOMD Cynieprno3uun
SIIEKTPUYECKHUX TTOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenn snekrpruuecKkux
3apsioB. DJIIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsl.
Crpoenue aroma.
[TpoBoaHuKY U

HaOntoienre u npoBeIEHUE OMBITOB

0 DJICKTPU3AIMH TEJT TPU CONMPUKOCHOBECHUHU U
WHAYKIHAEH.

Habntonenue u 00bICHEHHE B3aUMOICHCTBUS
OJHOMMCHHO U PAa3HOMMEHHO 3apsSKCHHBIX TEJI.
OOBsICHEHUE MMPUHIIUIIA ACHCTBUS HJIEKTPOCKONA.
OOBsICHEHUE SIBICHUIA AJICKTPU3ALUN

MPU COMPUKOCHOBEHUU TEJT U MHIYKIIHECH

C UCMOJIb30BAHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3apsiiOB B BEIIECCTRE.
Pacno3napanue u 00bIACHECHUE IBJICHMI
AIIEKTPU3ALMH B MOBCETHEBHOM YKU3HHU.
Habnionenue u 00bICHEHHUE OMBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

HaOtoieHre onbITOB MO MOJIETUPOBAHUIO
CUJIOBBIX JIMHUM DJICKTPUYECKOTO MOJISI.
UccnenoBanue 1eHCTBUS SICKTPUUYECCKOTO OIS
Ha MPOBOJIHUKH U TUAJICKTPUKA
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JTUBJIEKTPUKHU. 3aKOH

COXPaHCHUA DJICKTPUUCCKOI'O

3apsna

22

[TocTostHHBINH
DJIEKTPUYECKUANA TOK

20

DJICKTPUYECKHIA TOK.

VY ClloBUS CYLIECTBOBAHUS
BIEKTPUYECKOTO TOKA.
HWCTOYHMKN TOCTOSTHHOTO
TOKa. [lericTBus
AIEKTPUUYECKOTO TOKA
(TEMI0BOE, XUMHYECKOE,
MarHuTHOE).
OJICKTPUYECKHIA TOK

B YKUJIKOCTSIX UM razax.
DJICKTPUYECKAS LIETIb.
Cuta Toka. DIEKTPUYECKOE
HaIPSKEHUE.
ConpoTusiicHue
MPOBOJHUKA. Y AETBHOE
COMPOTHUBJICHUE BEMIECTBA.
3akoH Oma At ydactka
uenu. [locnenosarenbHoe U
NapajieIbHOE COEANHECHUE
MPOBOJTHUKOB.

PaGoTa u MOIHOCTh
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIeHna.
DJICKTPUYECKHE LIETIH U

HaOntonenne pa3anyHbiX BUAOB JE€HCTBUS
AIIEKTPUYECKOTO TOKA U OOHAPYIKEHUE ITUX
BUJI0B AJCUCTBUS B IOBCECIHCBHOM KU3HMU.
HaOntoienne BOBHUKHOBEHMS Ta30BOT0 pazpsijaa
1 DJIEKTPUUYECKOTO TOKA B JKUAKOCTH

COopKa 1 UCTIBITAHUE JIEKTPUUECKOH 11EMH
MMOCTOSIHHOTO TOKA.

H3MepeHre Cuiibl TOKa aMIEPMETPOM.
H3MepeHne 3eKTPUUYECKOTrO HAMPSKEHU S
BOJIETMETPOM.

[TpoBeneHue u 0OBICHEHUE ONIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTH
SIIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA
OT €ro JUIMHBI, TUTOMIAIHN TTOIEPEYHOI0 CEUYEHUS
W Marepuaa.

HccaenoBanne 3aBUCUMOCTH CUJIBI TOKA,
MIPOTEKAIOLIETO YEPES PESUCTOP,

OT COINPOTHUBIICHUS PE3UCTOPA U HANTPSHKEHUS
Ha PE3UCTOPE.

[TpoBepka npaBuiia CI0KEHUAS HAMIPSHKEH AN
IIPH TTOCTIEN0BATEILHOM COSIMHEHUH IBYX
PE3UCTOPOB.

[TpoBepka npaBuiia i CUJIbI TOKA

MIPH MAPaJUIEIBHOM COETMHEHUN PE3UCTOPOB.
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noTpeOuTENN
DJIEKTPUYECKOM DHEPIUU
B ObITy. KOpoTKOE
3aMBbIKaHUE

AHaM3 cuTyanuil mociaea0BaTeNbHOTO |
[apaJuIeIBHOTO COEAUHEHHS IIPOBOHUKOB

B JIOMAIIHUX JJIEKTPUYECKUX CETAX.

Pewenne 3a1a4 ¢ ucnonbp3oBaHueM 3akoHa Oma
1 (GOpMyJT pacuéra MEKTPUIECKOTrO
CONPOTHUBIICHUS [IPU MTOCIEAOBATEIBHOM U
[apauIeIbHOM COEIMHEHUH TPOBOAHUKOB.
Onpenenenne padoThl JIEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PEIUCTOP.

OnpeneneHre MOIHOCTH AIIEKTPUYECKOTO TOKA,
BBIAEIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA YEPE3
JIAMITOYKY OT HANPSDKEHU HA HEll. OnpeneneHune
KII[ narpesareis.

HccnenoBanue npeoOpa3zoBaHMs SHEPTUH

IIPY OABEME IPy3a JIEKTPOABUTATEIEM.
OOBsICHEHUE YCTPOICTBA U IPUHIIMIA ICHCTBUS
JOMALTHUX 3JICKTPOHATPEBATEIBbHBIX TPHOOPOB.
OOBSICHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MIPUHLMIIA ACHCTBHUS IUIABKUX MPEIOXPAHUTEIICH.
Pemenue 3ama4 ¢ ucnoap30BaHuEM 3aKOHA
Jhxoyns—Jlenua

2.3

MarHuTHEIC SIBJICHUS

ITocTostHHBIE MATHUTEL.
B3aumoaeiictBue
MMOCTOSSHHBIX MAarHUTOB.
MarsauTHOE noJe.
MaruuTtHoe noJjie 3eMiIu

HccaenoBanre MarHMTHOTO B3aUMOICHCTBHS
MMOCTOAHHBIX MArHUTOB.

I/I3yquI/Ie MArHuTHOT'O MOJIA MOCTOAHHBIX
MArduTOB IIpH UX O6’[>€I[I/IHGHI/II/I " pa3aciICHUH.
HccaenoBanne MarHuTHOTO B3aUMOACHCTBUS
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Y €0 3HAYECHUE IS JKU3HU
Ha 3emye. OnbIT Opcrena.
MarsuTtHoe noJie
3JIEKTPUUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TEXHUKE. JIeCTBUE
MAarHUTHOIO MOJIst

HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATEITb
MOCTOSIHHOTO TOKA.
Hcnonws3oBanue
SIIEKTPOABHUTATEIEN

B TEXHUYECKUX YCTPOUCTBAX
Y HA TPAHCIIOPTE

MOCTOSIHHBIX MArHUTOB.
H3yuyeHre MarHuTHOTO NOJIst TOCTOSTHHBIX
MAarHuTOB MPU UX OOBECINMHEHUH H PA3JCIICHUH.
[TpoBeneHnE OMBITOB MO BU3YyaIU3aluy MO
NOCTOSIHHBIX MarHUTOB.

H3yueHue sBIeHNs HAMAarHUYMBAHWUS BEIICCTBA.
HccenenoBanue AeHCTBUS JIIEKTPUYECKOTO TOKA
HA MarHUTHYIO CTPEIIKY.

[TpoBeneHUE OMBITOB, AEMOHCTPUPYFOLLIUX
3aBUCUMOCTb CHJTbI B3AUMOACHCTBHS KaTyIIKH

C TOKOM M MarHuTa OT CWJIBI M HAMPABJICHHS TOKA
B KaTYIIKE.

AHanM3 CUTyaluii MPaKTUYECKOrO MPUMEHEHUS
AJNIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOMCTBAaX, MPOMBILUICHHOCTH, MEAULIAHE).
H3yueHne neicTBrsl MAarHUTHOTO MO

Ha MPOBOJIHUK C TOKOM.

H3yueHne AeiCcTBUS 3NEKTPOIBATATENS.
Hsmepenne K11/ anexkTpoasurarenbHoit
YCTaHOBKH.

PacrniozHaBaHue 1 aHAN3 pa3InuHbIX
[IPAMEHECHUH DJIIEKTPOABUTATEIIEH

(TpancnopT, OBITOBBIE YCTPOICTBA U AP.)

24

DJICKTPOMArHATHAS
WHIYKIHS

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

OneITH IO HUCCIICAOBAHHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIHWH: HCCIICAOBAHUC
U3MCHCHUI 3HAUCHUS U HalpaBJICHUA
HHAYKIOXOHHOI'O TOKA
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CrocoObl moJTy4eHust
DJIEKTPUYECKOM DHEPIUU.
DJIEKTPOCTAHIIUN

Ha BO30OHOBJISIEMBIX
VCTOYHUKAX SHEPTUH

Hroro no pazaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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9 KUIACC
No Haumenosanue KommuectBo | [lporpammuoe coaepxkanue | OCHOBHBIE BUIBI ACATEIIBHOCTH 00y YarOIINXCS
n/m Pa3zIeIoOB U TEM 4acoB

y4eOHOro mpeaMeTa

Pasn

ej 1. Mexannueckue iBJICHHAS

1.1

Mexanndeckoe
NBIKEHHE U CIOCOOEI
€ro OMUCaHus

10

MexaHr4eCKOe IBUKCHUE.
MarepuajibHas TOYKA.
Cucrema orcuéra.
OTHOCUTENTBHOCTH
MEXaHUYECKOTO JIBHKEHUS.
PaBHOMepHOE
MIPSIMOJIMHEWHOE IBIDKCHUE.
HepaBHomepHOE
MIPSIMOJIMHEWHOE IBIDKCHUE.
CpenHsisi ¥ MTHOBECHHAS
CKOPOCTb Tea npu
HEPaBHOMEPHOM JIBWKEHUU.
Y CKOpEHUE.
PaBHOyCKOpEHHOE
MIPAMOJIMHEWHOE JBIKEHNUE.
CB0oOOIHOE AACHHE.
OmnbiTel ['amunes.
PaBHOMepHOE IBUKEHUE

10 OKPY>KHOCTH.

Ilepuon m yacrora
oOpauicHus. Jlunelinas u
VIJIOBasi CKOPOCTH.

AHanu3 1 00CY>KIEHUE Pa3IMYHBIX IPUMEPOB
MEXAHUYECKOTO IBHYKEHUSI.

OOcy>KICHUE TPaHNL] TPUMEHUMOCTH MOACTA
«MarepualibHast TOUKAY.

OnucaHre MEXaHUYECKOTO ABH)KEHUS
Pa3IMYHBIMA cIOcO0aMu (ypaBHEHHE, TAOIHLIA,
rpaduk).

AHaNM3 )KU3HEHHBIX CUTYAlW, B KOTOPBIX
POSIBIISIETCS OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBUKCHHSI.

HaGnroneHne MeXaHM4eCcKOro ABM>KCHUS Tella
OTHOCHUTEJILHO PA3HBIX TEJI OTCUETA.
CpaBHEHHE MyTER U TPACKTOPUI ABUKEHUS
OJTHOTO W TOTO 7K€ TEJIAa OTHOCUTEIIBHO Pa3HbIX
TEJ1 OTCUCTA.

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

Onpenenenne CpeaHe CKOPOCTH CKOJIBKEHUS
Opycka Wi ABM>KCHHUS LIAPUKA MO HAKIIOHHOH
TUIOCKOCTH.

AHanu3 1 00CyKIeHHE CTOCOO0B
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LleHTpOCTpEMUTENBHOE
YCKOPEHHUE

NPUOSIMKEHHOTO ONPECTCHUS MTHOBCHHOM
CKOPOCTH.

Onpenenenne CKOpOCTH PABHOMEPHOTO
JBUKEHUS (IIapyKa B )KUJAKOCTH, MOJCIIN
BIEKTPUUYECKOTO aBTOMOOMIIS U T. 1I.).
Onpenenenue nyT, MPOHIEHHOTO 3a TAHHBIA
MIPOMEXYTOK BPEMEHU, M CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH MYTH PAaBHOMEPHOTO
JBWKEHUS OT BPEMEHHU.

OOCY>KIEHUE BO3ZMOKHBIX TPUHIIMIIOB
JEHCTBUS TPUOOPOB, U3MEPSIOMINX CKOPOCTh
(CIUAOMETPOB).

Beruncnenne nyti U CKOpOCTH MPH
PaBHOYCKOPEHHOM IIPAMOJIMHEWHOM JIBHKEHUT
Tea.

Onpenenenue TpoOMACHHOTO MyTH U YCKOPEHHUS
JIBUKEHUS TENA MO TpauKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO IIPAMOJIMHEWHOTO
JIBWKEHUS TEA OT BPEMEHH.

lIposepka cunomeswl: eciu

NpU pasHoOyCKOPEHHOM OBUICEHUU

0e3 Ha4YaIbHOT CKOPOCMU NYMU OMHOCSMCS
KAK psi0 He4EMHBIX YUcel, mo
COOMBEMCMBYIOUUE NPOMEINCYMKU BPEMEHU
OOUHAKOBWL.
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Onpenenenue yCKOPEHUs Telia

MPU PABHOYCKOPEHHOM JBUKEHUHN

110 HAKJIOHHOM TIIIOCKOCTH.

H3mepenue nmepruoia u 4acToThl 00palieHuUs
TE€Na MO OKPY>KHOCTH.

OnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBUKEHUS TENA MO OKPY>KHOCTH.

Pemenue 3amay Ha onpeaencHue
KMHEMATUYECKUX XaPaKTCPUCTUK
MEXAHUYECKOTO JBUKEHUS PA3JIMUYHBIX BUIOB.
PacnoznaBanue u npuOIMKEHHOE ONTUCAHUE
Pa3INYHBIX BUJOB MEXaHUUYECKOTO JIBUXKEHUS
B IPUPOJIE U TEXHUKE (HA MPpUMEPax CBOOOTHO
MAJAIOUX TEJ, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

BraumoneilicTBue Ten

20

Ilepseiii 3akoH HeroTOHA.
Bropoii 3akoH HeroToHa.
Tperunii 3akoH HeroToHa.
[IpuHIMO cyneprno3uuuu
CHUJL

Cuna ynipyroctu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBKCHUS, CUITa
TPEHUS TIOKOS, IPYTUE BUIBI
TPEHUSL.

Cuna TSHKECTH B 3aKOH
BCEMUPHOTO TATOTEHHSI.

HaOntonenue u 00Cy>KIE€HUE OMBITOB

C IBMOKCHUEM TeJa TPU YMECHBIIICHUH BIASHUS
JPYTUX TEJ, MPEHATCTBYIOMUX JTBUKCHHIO.
Ananu3 Tekcta [anumes ¢ onucaHuem
MBICJIEHHOTO 3KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPITHH,
BBITIOJTHEHHE 3aJIaHui 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOCy)KaeHUE BO3MOKHOCTH BBITTOJIHCHHUS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMAX
oTcufTa.

HaOntonenue u 00CyKI€HNE MEXAaHUYECKUX
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Yckopenue cBOOOTHOTO
MAJCHUS. [[BUKEHUE TIIIAHET
BOKpyr Comuua. Ilepsas
KOCMHYECKASI CKOPOCT.
HeBecomMoCTh U nieperpy3Ku.
PaBHOBecHe MaTepuanbHOM
TOYKU. AOCOJTIOTHO TBEPAOE
Tesio. PaBHOBECHE TBEPAOTO
TeNa ¢ 3aKPEINIEHHON OCBIO
BpaiicHus. MOMEHT CUJIBI.
LleHTp TsKECTH

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

Y YCKOPEHHOM JIBHYKEHUHM OTHOCUTEIIBHO
KaOuHeTa PU3UKH.

JIeHCTBHSI ¢ BEKTOpPAMU CWJT. BBIMIOJTHEHHE
3aJlaHHM 110 CIIOYKEHUIO U BEIYUTAHUTO
BEKTOPOB.

HaOntonenue u/unu npoBEIEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUS
TEJA OT MPUIOKEHHON K HEMY CHIIBI M MACCHhI
TENa.

AHanu3 1 00bSICHEHUE SIBJICHUH

C UCIOJIb30BAHKUEM BTOPOT0 3aKkoHa HeroTOHA.
Pemenue 3a1a4 ¢ HCMOJIB30BAaHUEM BTOPOTO
3akoHa HprOTOHA M mpaBuiia CIIOKEHHSI CHII.
Onpenenenue >kECTKOCTH MPY>KUHBI.

AHanu3 CUTyalHid, B KOTOPBIX HAOIIOJATCS
ynpyrue aegopmanuu, 1 uX 00bICHEHUE

C UCTOJIB30BAHKUEM 3aKOHa ['yka.

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM 3aKOHA
I'yka.

HccenenoBanmne 3aBUCIMOCTH CHJTBI TPEHUS

CKOJIB>KCHHSA OT CHJIBI HOPMAJIBHOI'O AAaBJICHHUA.

OO0cy>KaeHHE PE3YIIBTATOB UCCIEAOBAHMS.
Onpenenenne ko3P PuiMeHTa TpEHUS
CKOJIBYKEHUSI.

H3mepenue Cuibl TpEHUS TOKOSI.
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Pemenue 3a1a4 ¢ ucnonb3oBaHueM (HOPMYJIIbI
JUTSL CUJIBI TPEHUS CKOJIBYKEHUSI.

AHanu3 IBWKEHUS TE TOJIBKO MO ICHCTBUEM
CHUJIbI TSPKECTH — CBOOOJHOTO NAJACHUS.
OOBACHEHUE HE3ABUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaICHUs OT MACCHI TEJIA.

OneHKa BETMUYMHBI CHJIBI TSTOTEHHS,
JNEUCTBYIOWIEH MEXKAY ABYMS TEIaMHU

(7151 pa3HbIX MaCC).

AHanu3 IBHKEHUS HEOECHBIX TEN

1O/ ACHCTBAEM CHUJIBI TATOTCHUS

(C UCMOIB30BAHUEM JOTIOIHATEIBHBIX
VCTOYHUKOB MH(POPMALIVH ).

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

JUIs pacu€Ta CUJIBbI TSHKECTH.

AHanm3 OpUruHAIBHOTO TEKCTA,
OTMCHIBAKOLIETO MPOSIBIICHUS 3aKOHA
BCEMUPHOIO TSATOTCHHUS, BEIIOJTHEHHUE 33 JaHU
10 TEKCTY (CMBICIIOBOE YTECHUE).

HaOntonenue n 00CyKI€HUE OMBITOB

10 U3MEHEHUIO BECA TEMA MPH YCKOPEHHOM
JBUKCHUU.

AHanu3 ycJI0BU BOSHUKHOBEHHSI HEBECOMOCTH
U TIEPErPY3KH.

Pemenue 3ana4 Ha onpeAccHUe Beca Tela

B PA3JIMYHBIX YCIIOBUSX.
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AHanu3 cuj, ISHCTBYIOIIUX Ha TEJIO,
NOKOsLIeecs Ha Omope.
Onpenenenre MeHTPa TSHKECTH Pa3TUIHbBIX TEIT

1.3.

3aKOHBI COXPAHEHUS

10

HWmnynec Tena. U3mMeHenue
uMnyibca. UMIyibe CUITBL.
3aKOH COXpaHEHUs
uMIyibca. PeaktuBHoe
JIBAKEHUE.

Mexannueckas pabota u
MOIIHOCTB. PaboTa cun
TSDKECTH, YIIPYTOCTH,
TpeHus. CBSA3b SHEPTUN U
paboTtel. [ToTeHManbHas
3HEPrusl TEJa, MOJHATOTO
Ha/Jl IOBEPXHOCTHIO 3EMJIH.
[ToreHunanbHas SHEPrust
C)KaTON MPY>KUHBIL.
Kunernueckas s3Heprus.
Teopema 0 KUHETUYECKOM
SHEPIruM. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUA

HaGnronenne u 00CyIeHHE OMBITOB,
JEMOHCTPUPYIOIIUX MEPeAavy HMITYJIbCA

NP B3aMMOJIEHCTBUH TEN, 3aKOH COXPAHCHUS
UMIYJbCA MPU a0CONOTHO YIIPYTOM H
HEYNPYTOM B3aUMOJCHCTBUM TEIL

AHanu3 cuTyanuil B OKpy>Karouei >ku3Hu

C HCIOJIb30BAHUEM 3aKOHA COXPAHCHHS
UMIYJIbCA.

Pacno3HaBaHue sIBIICHUS PECAKTUBHOTO
JBUKCHHS B TPUPOJC U TEXHUKE.
[IpumMeHeHnE 3aKOHA COXPAHECHUS UMITYJIbCA
JUTS pacuéTa pe3yJIbTaTOB B3aUMOACHCTBHS TEN
(Ha mpuMepax HEYNPyroro B3auMOACHCTBHS,
YIPYTOro HEHTPAILHOTO B3aUMOCHCTBUS IBYX
OJIMHAKOBBIX TEJT, OJTHO U3 KOTOPBIX
HEMOABUKHO).

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM 3aKOHA
COXPAHEHUS UMITYJIbCA.

Onpenenenne padoThI CAITBL YIPYTOCTH

PH MOIBEME IPy3a C UCMOIb30BAHUEM
HEMOJBHYKHOTO W MOABU)KHOTO OJIOKOB.
H3mepeHne MOIHOCTH.

H3mepeHune NoTeHIMATBHOM SHEPrUK yIPYTro
1e(POPMUPOBAHHOMN MTPYKUHBIL.
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H3mepeHne KWHETUYECKONW DHEPTUU TENa

110 JUTMHE TOPMO3HOI'O MY TH.
OKCIEPUMEHTAIBHOE CPABHEHUE U3MEHEHH S
MOTEHUHUATBHON Y KHWHETUYECKON DHEPTUH TEIa
IIPH ABVDKEHUU 110 HAKIIOHHOW IUIOCKOCTH.
DKCIEPUMEHTAJIbHAS TPOBEPKA 3aKOHA
COXPaHEHU MEXaHUYECKON DHEPI U

PpHA CBOOOTHOM TMAICHUM.

IIpumeHenne 3aKkoHa COXpaHEHUs
MEXaHWYECKOI SHEPTUH Tl pacuéra

MOTEHUHUATBHON M KHHETUYECKON YHEPTUAN TENA.

Pemrenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHA
COXPaHEHUS MEXaHNYECKON DHEPTUHU

Hroro no pazueiny

40

Pasn

e 2. MexaHn4eckKue Ko

Je€0AHUS U BOJTHBI

2.1

Mexannueckue
KoJicOanus

7

KonebarenbHoe TBUKEHUE.
OCHOBHBIE XapAKTEPUCTUKH
KOJieOaHuit: mepuo,
4acToTa, aMILTUTYya.
MareMaTnyeckuii u
NPYKUHHBIA MasSTHUKH.
[IpeBparenue sHepruu
pH KoJIeOaTETLHOM
JIBUYKCHUH.

3aTyxaromue KoueOaHusl.
BreIHy>KI€HHBIE KONEOAHNS.
Pesonanc

HaOmtonenue koneGanuii moj 1eHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKCHHE
MOJ00HBIX KOJICOAHUH B OKPYIKAOIIEM MUPE.
AHanu3 kosie0aHuii rpy3a Ha HUTH U

Ha py>kuHe. ONpeneiCHUE YaCTOTHI
Kosie0aHuii MaTeEMaTHIECKOTO U MTPYKUHHOTO
MasTHUKOB.

HaOntonenue v 00bSICHEHUE SIBJICHUS
pE30HaHca.

HccnenoBanue 3aBUCMMOCTH TEPHOIA
KosieOaHuii MOABEIICHHOTO K HUTH TPpy3a

OT JUTMHBI HUTH.
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[TpoBepka HE3ABUCUMOCTH NEpUoAa KoJicOaHuit

rpysa, noaABCIICHHOI'O K JICHTC, OT MACCEHI I'py3a.

HaGnronenne u 00CyIeHHE OMBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTh IEPHOAA
KOJ1I€OaHUH MPY>KUHHOTO MAsATHUKA OT MACChI
Ipy3a H KECTKOCTH MPY>KUHBI.

[IpuMeHEHHE MATEMATHYECKOTO M MTPY>KUHHOTO
MasITHUKOB B KAY€CTBE MOJEIICH JUIsl OTTMCAHUS
KOJieOaHH B OKPY>KAIOLIEM MUPE.

Pemenuie 3amay, CBA3aHHBIX C BBIYACICHHEM
WJIH OLICHKOW 4acTOTHI (Meproaa) KoneOanui
Hsmepenue yckopenusi c60600H020 NAOeHUs.

22

MexaHnueckue
BOJIHBL. 3BYK

MexaHUYeCKHUE BOJTHBI.
CBOiCTBa MEXaHUYECKUX
BOJIH. [IpoaoJibHBIE 1
MOMEPEYHBIC BOJIHBL J[JTMHA
BOJIHBI ¥ CKOPOCTD €€
PacpOCTPAHEHUS.
MexaHU4eCKHUE BOJTHBI

B TBEPIOM TeEIIC,
CEMCMUYECKHE BOJIHBL.
3ByK. [ pOMKOCTB 3ByKa H
BBICOTA TOHA. OTpaXXEeHUE
3ByKa. MH(ppa3Byk u
YVIBTPaA3BYK

OOHapy>KE€HUE U aHAJTA3 BOJIHOBBIX SIBJICHUM
B OKPY>KaroIieM MHUPE.

HaOntonenue pacnpocTpaneHus IpOAOIbHbIX
Y TIOTIEPEUHBIX BOJIH (HA MOJICTIN) U
oOHapyKCHHUE aHAJIOTUYHBIX BUIOB BOJIH

B IPUPOJIE (3BYK, BOJTHBI HA BOJIE).
BrluncrieHue JIMHBI BOJIHBI U CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.
OKCMEPUMEHTAIILHOE OMPEIEICHUE TPAHUIL
YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHMIA.
Habntonenre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCTIOJIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOntonenue u 00bsiICHEHUE SIBJICHUS
aKyCTHYECKOI0 PE30HAHCA.
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AHaJIu3 OpUTMHAIIBHOTO TEKCTA, MOCBAIEHHOTO
WCIOJIb30BAHUIO 3BYKA (MJIH YJIbTPA3BYKa)

B TEXHHUKE (IXOJIOKAIUS, YIIBTPA3BYK

B MEJIUIIMHE U JIP. ), BHIOJIHCHUE 3aJaHHA

MO TEKCTY (CMBICJIOBOE UTECHUE)

Hroro no pazueiny

15

Pa3paen 3. DieKTPOMAarHuTHOE MOJIE€ H 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnexTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoeHue paccykacHH, 000CHOBBIBAIOIIUX
1oJIE U DJEKTPOMArHUTHHIC BOJIHBL. | B3aMMOCBSI3b JJIEKTPUYECKOTO U MATHUTHOTO
3NEKTPOMArHUTHBIE CaoiicTBa TIOJIEH.

BOJTHBI ANIEKTPOMArHUTHBIX BOJIH. OKCIMEPUMEHTAIIEHOE U3YUYECHUE CBOWCTB
[Ixaja 5JIEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnosib3oBaHue C MOMOIIbI0 MOOMJTEHOTO TENIE(OHA).
AJNIEKTPOMArHUTHBIX BOJTH AHaNM3 pEHTTC€HOBCKAX CHUMKOB
JUTSL COTOBOH CBSI3H. YeJI0BEYECKOTO OPraHu3Ma.
OneKTpoMarHuTHas NPUpoJa | AHaIM3 TEKCTOB, OTIMCHIBAIOIIUX MPOSBICHUSI
cBeta. CKOPOCTh CBETA. 3NIEKTPOMArHUTHOTO M3JIyYECHHs B TPUPOJE:
BoyHOBEIC CBOMCTBA CBETA | YKMBBIE OPraHU3MBbI, U3TyUYEHHsI HEOECHBIX TEJ
(CMBICJIOBOE YTEHHE).
PacniozHaBanue 1 aHaIA3 pa3anyHbIX
NPUMCHEHUN 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
H3yueHre BOITHOBBIX CBOWCTB CBETA.
Pemenue 3anau ¢ ucnonb3oBaHueM (HopMyJt
JUTSL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, ITHHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazaeny 6
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Pasznen 4. CBeToBbIE ABJICHUS

4.1

3aKOHEI
pacnpoCTpaHEHUs
cBeTa

JlyueBas Mmoaens cBera.
HcTrounnku cBera.
[IpssmonnHeitHOE
pPacpoOCTPaHEHUE CBETA.
3armenust ConHua u JIyHbL
Orpakenue ceera. [nockoe
3€pKaO. 3aKOH OTPAKECHUS
CBETA.

[TpenomiieHue cBera. 3aKOH
npenomiieHus ceera. llonHoe
BHYTPEHHEE OTPAKEHUE
ceera. McnonezoBanue
MTOJIHOT'O BHYTPEHHETO
OTPaKCHHS B ONTHYECKUAX
CBETOBOAAX

HaGnronenne oneITOB, AEMOHCTPUPYFOLIUX
SBJIEHUE TPSIMOJIMHEHHOTO pacnpOCTPAHCHUS
CBETA (BOBHUKHOBEHUE TCHH W TIOJIYTCHH ),

Y UX HHTEPOPETALUS C UCIIOJIBb30BAHUEM
NOHSITHSI CBETOBOTO JTy4a.

OOBACHEHNE U MOACTTMPOBAHUE COJIHEUHOTO U
JIYHHOTO 3aTMEHUH.

HccenenoBanne 3aBUCUMOCTH yIila OTPAKEHUS
CBETOBOIO JIy4a OT YIJIa NaJCHHUS.

H3yueHue CBOMCTB M300paKeHUS B INIOCKOM
3epKae.

HabGnronenne u 00bICHEHUE ONBITOB

10 TOJTYYEHUIO N300paKEHUI B BOTHYTOM M
BBINYKJIOM 3¢pkasiax. Habmonenue n
OOBSICHEHHE OMBITOB MO MPETOMIIEHUIO CBETA
HA TPaHMIIEC Pa3JIMYHbIX CPEl, B TOM YHCTIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yIuia
PEIOMJIEHUS OT YIJIa aJCHUS CBETOBOTO JIy4a
HA IPAHMILIC «BO3AYX—CTEKIION.
PacniozHaBanue ABICHUN OTPOKEHUS U
NPEJIOMJICHUS CBETA B IOBCETHEBHOM KU3HU.
AHanu3 1 00BICHEHUE SBJICHUSI ONITUYECKOTO
MUPaKA.

Pemenue 3a1a4 ¢ KCNONB30BAHUEM 3aKOHOB
OTPaKCHUS U MPETOMIICHHS CBETA
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4.2 | JINH3BI U ONITUYECKHUE 6 Jlunza. Xon mydeid B unze. | [lonydenune n3oOpakeHuii ¢ MOMONIIBIO
npuOOopsI OnTuyeckas cucreMa COOMPAOILEH M pacCEUBAOLIEH JTUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (POKyCHOrO PacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOM CUIIbI COOMpPAIOILEH TUH3BL.
ONTHYECKAs CUCTEMA. AHQJIN3 yCTPOUCTBA U MPUHIUIIA ACHCTBUS
bnuzopykocTh 1 HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaJTbHO30PKOCTh (oroannapara, MEKpPOCKOIA, TEIECKONA.
H3yueHue MoJeH 1ia3a Kak ONnTUYECKON
CUCTEMbI. AHAJIU3 SBJICHUIA OTM30PYKOCTH
U TAIbHO30PKOCTH, IPUHIIMINA ACHCTBUS
OYKOB
4.3 | Paznoxxenue 6enoro 3 Paznoxxenue 6emoro ceera HaGnronenune pasnoskeHust 6€10ro cBera
CBETA B CIIEKTP B crieKTp. OnbIThl HBIOTOHA. | B CHEKTD.
CItoKeHUE CIEKTPATBHBIX Habntonenue v 00bsICHEHUE ONBITOB
1BeToB. Jlucnepcus ceera 10 MOy4YeHHUI0 O€JI0r0 CBETa MPH CI0KEHUU
CBETA Pa3HBIX I[BETOB.
[TpoBeaeHuE U OOBICHEHUE OMBITOB
MO0 BOCHPUSITUIO I[BETA TPEIMETOB MPH MX
HAOJIIOICHUY YePE3 1IBETOBBIC (PUIIBTPHI
(LIBETHBIE OYKH )
Hroro no pazueiny 15
Paznen 5. KBanTOBBIC SIBJICHHSE
5.1 | Ucnyckanue u 4 Oneitel Pe3epdopaa u O06cyxxaenue nenu onbiToB Pesepdopna

MMOTJI0MCHUC CBCTA
aTOMOM

[IJTAHETapHAast MOJENb aTOMa.
Mogens atroma bopa.
Hcnyckanne v moriomeHue

IO UCCIICAOBAHHUIO aTOMOB, BBIIBHIKCHHUC
T'HII0TC3 O BO3MOXKHBIX PC3YJIbTATax OIIBITOB
B 3aBUCHUMOCTH OT IIPCAIIOJIaraCcMoro CTpoCHuA
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ceera atoMoM. KBaHTEL
JInHelyarsle CrieKTpsI

aTOMOB, (POPMYIMPOBAHUE BEIBOIOB

W3 PE3YIILTATOB OIBITOB.

OO0cy>xIeHNE TPOTUBOPEYHIA MITAHETAPHON
MOJIEJTA aTOMa U OCHOBAHWM JUTA TAIIOTE3bI
Bopa o cranmonapHbIx opOuTax 371€KTPOHOB.
HaGnroneHne CruIoHbIX U JIMHERYaThIX
CIIEKTPOB M3JIYUYCHUS PA3INYHBIX BEIECTB.
OOBACHEHNE TUHENYATHIX CIIEKTPOB M3JIy YCHHSI

5.2

Crpoenue aTOMHOTO
sapa

PamnoaktuBHOCTh. Asb(a-,
0eTa- U raMMa-u3IyYeHHSI.
Crpoenue aTOMHOTO sapa.
HyknoHnHas monens
aTOMHOTO Axpa. M30Tonsl.
PagnoakTuBHbIE
npespatiuenus. [lepuon
noJlypacrnaaa arOMHBIX SAEP

OOCyKaeHUE BO3MOKHBIX THITOTE3 O MOAEIISIX
CTPOEHUS s]Ipa.

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

0 MOJIOKEHUIO B IEPUOIUUECKON CUCTEME
3JIEMEHTOB.

AHaJu3 U3MEHEHUS COCTaBa si/Ipa U €ro
MOJIOXKEHUS B IEPUOUYECKON cUcTEME

MPU 0-PaJUOAKTUBHOCTH.

HccnenoBaHue TPEKOB (-4ACTHIL IO TOTOBBIM
¢dororpadusim.

OOHapyKEHUE U U3MEPECHHUE PATUALIMOHHOTO
(hoHA C MOMOIIIBIO JO3UMETPA, OIIEHKA ET0
MHTCHCUBHOCTH.

Ananu3 OUOJOrHYeCKIUX U3MEHEHHUA,
MPOUCXOASIIMX O ACHCTBUEM
PaJIMOAKTUBHBIX U3TyYCHUHA.
Hcnonar3oBaHue paiMOaKTUBHBIX U3TYyUYEHUN
B MCJULIMHE
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5.3 | SAnepHble peakun 7 Snepnbie peakumu. 3akoHbl | PemieHue 3a1a4 ¢ uCnoyib30BAHUEM 3aKOHOB
COXPaHEHM 3apA10BOro U COXPaHEHHS MACCOBBIX U 3apAJI0BBIX YHUCEN
MacCOBOI0 YUCEII. DHEPIUsl | HA OMPEACIICHUE PE3YIbTATOB SIEPHBIX
CBA3U aTOMHBIX €. CBA3b | peakuuii; aHaJIn3 BO3MOKHOCTH WK
MAcChl M DHEPIUH. PeakiiMi | HEBO3MOXKHOCTH SIICPHOM peakiuu.
CHUHTE3a U JCJICHUS SLIEP. OueHKa S3HEPTUX CBSI3U SAEP C UCIOJIB30BAHUEM
Hcrounnkn saeprun ConHua | popmyiel DMHIITEHHA.
1 3BE3 1. SnepHas OOcy>XICHUE MEPCIIEKTUB HCIIOJIB30BAHHMS
JHepreTuka. Jlercreud VIPaBIAEMOro TEPMOSAIEPHOIO CUHTE3A.
PaIMOAaKTUBHBIX U3YyYeHUH | OOCYKIECHUE MPEUMYIICCTB U IKOJIOTHYECKUX
HA JKUBBIC OPraHU3MEI npo0JIEM, CBA3aHHBIX C IACPHOM SHEPreTUKOM
Hroro no pazueiny 17

IHoBTOpUTEIBLHO-0000 1AM MOAYJIH

IToBTOpEHUE 1
0000uIeHNEe
COJIEPKaHus Kypca
(bu3nku 3a 7-9 Kaaccel

9

Cucremaruzanus u
00001meHne TPEAMETHOTO
COJIEPKAHUS U OIBITA
JESATENIHOCTH,
NPUOOPETEHHOTO

PU U3YUYECHHUU BCETO Kypca
(PM3UKK OCHOBHOT'O 00IIETO
00pa3zoBaHusl.

IToxroroBka K OCHOBHOMY
roCy1apCTBEHHOMY
3K3aMEHY M0 Pu3nKe

JUTsl 00y UarOIUXCH,
BBIOPABINMX 3TOT YUEOHBIH
npeaMeT

BeinosiHeHue yueOHbIX 3a1aHui, TPEOYOIINX
JEMOHCTPALMNA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
I'PaMOTHOCT:

— IPUMEHEHUS MOJTYYEHHBIX 3HAHU I

JUTSL HAYYHOTO OOBSICHEHUS (PU3NUECKIX
SIBJICHUI B OKPY KAIOLIENA IPUPOJIE,

B NIOBCEJHEBHOM >KA3HU U BBISIBJICHHS
(PM3NYECKUX OCHOB PsJ1a COBPEMEHHBIX
TEXHOJIOI M,

— IPUMEHEHUS OCBOCHHBIX
AKCIMEPUMEHTATIBHBIX YMEHUH

JUTS UCCIIE0OBAHUS] (PU3HYUECKUX SBIICHUH,
B TOM YHCJIE /ISl TPOBEPKU THIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pelienne pacy€THBIX 3a1a4, B TOM YHCIIE
PEANOJIAra0IMX UCIOJIb30BAHNE (PU3NUECKUX
MOJIEJIEW U OCHOBAHHBIX HA COACPIKAHUA
PA3IMYHBIX Pa3/IENoB Kypca (PrU3KKy.
BrinosiHeHHEe 1 3a1uTa rpyInoBbIX WINA
WHIMBUAYAJIBHBIX IPOEKTOB, CBA3aHHBIX

C COACPaHUEM Kypca pU3uKu

Hroro no pazaeny 9
OBILEE KOJIMYECTBO 102
YACOB T10 ITPOI'PAMME
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