MUHUCTEPCTBO NIPOCBENIEHUA POCCUIICKON ®EJIEPAIIIN
MunucrepcTBo 00pa3oBanusi 1 Hayku P/
MO" Aryabckuii paiion"

MKOY "Bbypumarckasa COLI "

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3am qupektopa YBP JIupeKxTop MIKOJIBI
ot «30.» aBrycra 2023rT. Marapamos P.I11 PamazanoB A.A.
ITpuka3z Ne91 ot «01» ceHTs10pb
oT «01» centsa6pr 2023 . 2023r .

PABOYAS ITPOI'PAMMA

y4eOHOro IpeaMeTa
«DPuU3uKa»

NJ1s o0yuarommxcesi 7 — 9 KjaaccoB

( )
AOKYMEHT MOArnnCcAH

QNEKTPOHHOW NOAMUCHLIO

CepTtucmkat: 009EF6034B705A7BD6A114292DE7169C5D
Bnapgeneuy: PamasaHos AnasanH A6aynmanvkosuy
OencteuteneH: ¢ 30.03.2023 oo 22.06.2024

. J

Bypmar 2023




IHosicHUTEJLHAA 3aIHCKA

Pabouast mporpamma mo ¢usuke s 7-9 KiIaccoB cocTaBieHa Ha OCHOBE TpeOoBaHuii denepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO 0OLIEro o0pa3oBaHMA K IJIaHUPYEMBIM
pesyabTataM oOyueHHs (U3MKe, ¢ yd4eToM LieneBoro paszgena OCHOBHOW 00pa3oBaTeIbHOM IPOrpamMMbl
ocHOoBHOTO o0Ommero o6pasoBanuss MKOVY «bypmarckas COIl», PaGoueit mporpaMmbl BOCHHTAHUS
MKOYVY «bypmarckas COIL», Ha ypoBHE OCHOBHOTO 00mIero odpa3zoBanus, KoHUENuu npernogaBaHus
yuebHoro mpenmera «®Pusmka» B oOpa3oBareibHBIX opraHm3aunusx Poccuiickoir ®enepauuu, Paboueit
nporpaMMmel 1o pusuke ans 7 -9 kimaccoB (Ousuka. Pabogas nporpamma simann YMK A .B. Tlepeimkuna u
ap. 7-9 kiaccen), yaeobnoro miana MKOVY «bypmarckas COLy, (aa ocaoe @I'OC O0O0).

Xapakrepuctuka mnpeaMera. IlIkonbHbII Kypc GU3HKK SBISETCS CUCTEMOOOpPA3yOIUM IS
€CTECTBEHHOHAYYHbIX MPEIMETOB, U3Y4a€MbIX B LIKOJE. DTO CBSI3aHO C TEM, YTO B OCHOBE COACPKAHUSA
XUMHH, pu3nyecKoit reorpaduu, Onosnoruu nexar ¢pusndeckrue 3akoHbl. DU3KKa JaeT ydaliuMcsl HayqHBbIH
METOJI MO3HaHUSl U TO3BOJISET MOJYyYUTh OOBEKTHUBHBIE 3HaHUS 00 OKpyKaroieMm Mmupe. [Ipu ocBoenuu
nporpamMMmbl (QOPMHUPYIOTCSI OCHOBHBIC (PH3MUECKUE MOHSTHUS, OBJIAJCBAIOT METOAOM HAyYHOTO IO3HAHMSA,
npuoOpeTaloT yMEHHS H3MepATh (DU3MUYECKHe BEIWYHMHBI, MPOBOAMTH JIAOOPATOPHBIA HKCHEPUMEHT II0
3aJJaHHOMY aJITOPUTMY.

I/IsyquI/Ie (1)H31/IKI/I B OCHOBHOM IIIKOJIE HaIIpaBJICHO HAa JOCTHIKCHUC CICAYIOIINX ueneﬁ:
- YCBOCHHUC yHAllIUMUCA CMBICJIa OCHOBHBIX MOHSITHH U 3aKOHOB (I)I/ISI/IKI/I, B3aUMOCBS3U MCIKAY HUMU;

- (OpMUPOBAHKE CUCTEMBl HAYYHBIX 3HAHUU O IpUpoJE, €€ (QyHIaMEHTAIbHBIX 3aKOHAX JJIsl MOCTPOCHUS
MPEJCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;

- cucTeMaTu3alus 3HaHUH 0 MHOTr00Opa3uu 0ObEKTOB U SIBJIIEHUN MIPUPO/IBI, O 3aKOHOMEPHOCTSIX MPOLIECCOB
U O 3aKoHaxX (U3MKU JUISL CO3JaHUSl Pa3syMHOTO MCIIOJIb30BAaHMs JOCTH)KEHUM HaykKh M JalibHeiiem
Pa3BUTHH LIUBUIN3ALIUY;

- (dopmupoBaHue yOEXICHHOCTHM B BO3MOXXHOCTH IIO3HAHMSI OKPYKAlOIIEr0o MHUpa U JIOCTOBEPHOCTH
Hay4HBIX METOJIOB €r0 U3y4YECHUS;

- OpraHu3anyAa 5KOJOrHYCCKOro MbIIJICHUA U HEHHOCTHOI'O OTHOMICHUA K IIPUPOAC,
- Pa3BUTHUC MTO3HABATCIbHOI'O HMHTEPECA 1 TBOPUYCCKUX CIIOCOOHOCTEH ydamuxcs.

I[J'IH JOCTHDKEHMSI TIOCTABIICHHBIX ILIEIeH yqanumcesa HCO6XOI[I/IMO OBJIAICHUC METOJAOM HAYYHOI'O
IMO3HAHUSA W METOJAaMH HCCICAOBAHMS SBICHUM npupoanl, 3HaAHUA O MCEXAaHUYCCKUX, TCIIJIOBBIX,
OJICKTPOMArduTHBIX W KBAHTOBBIX SBJICHHUAX, (i)I/ISI/I‘IeCKI/IX BCIIMYHHAX, XaPaKTCPU3YIOIIHUX OTU SABJICHUA. Yy
yqalmuxcsa HCOGXO,Z[I/IMO C(bOpMI/IpOBaTB YMCHUA Ha6J'IIOI[aTL (I)I/I3I/I‘-ICCKI/IC ABJICHUA W MPOBOJUTH
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUS C UCITIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/IGOpOB. B mponecce N3y4YCHusA
(bHSPIKPI JOJIXKHBI OBITH YCBOCHBI TaKUC O6H.I€Hay‘-IHBIe MOHATHUSA, KaK NPUPOAHBIC SABJICHUA, DOMIIMPUUICCKHU
YCTaHOBHeHHLIﬁ (I)aKT, TUIIOTE3Aa, TCOpCTI/I‘{eCKI/Iﬁ BBIBOJ, PC3YyJIbTAT BKCHCpHMCHTaHLHOﬁ IMPpOBCPKH, a
TAKKC NOHUMAHUC ICHHOCTHU HAYKH IJI1 YAOBJICTBOPCHUA HOTpCGHOCTCﬁ YCJIO0BCKaA.

XapakrepucTuka mnporpammbl. [Iporpamma nocTpoeHa C yY4YeTOM MPHUHIMIIOB CHCTEMHOCTH,
HAay4HOCTM M JOCTYITHOCTH, a TaKXe€ IPEEMCTBEHHOCTH M MEPCIEKTUBHOCTH MEXAY pPA3IUYHBIMU
paznenamm Kypca. Ha mnepBelii IIaH BBIIBUTAETCS PACKpPBITUE M HCIOJIB30BAHHE ITO3HABATEIIBHBIX
BO3MOKHOCTEH yualllMXCsl KaK CpPEICTBA MX PA3BUTUS M OCHOBBI JUIS OBJIAJCHUS Y4eOHBIM MaTepHaJIOM.
[ToBBICHTH UHTEHCUBHOCTh U IUIOTHOCTH Tpoliecca 00yueHHsl MO3BOJSET UCIOIb30BAHUE Pa3IMYHBIX (HOpM
palboThI: MUCHMEHHOW M YCTHOH, SKCIEPUMEHTAIBHOM, CAMOCTOSTEIbHOW U TOJ PYKOBOJCTBOM YUHTEIIS.



CoueTaHue KOJJICKTUBHOM paOOThl C MHAMBUAYATBHOW U TPYMIIOBOM CHIDKAET YTOMIISIEMOCTh YYaIlTUXCs OT
0JJHOOOpa3HOM JESTENbHOCTH, CO3/1aeT YCJIOBUS AJI KOHTPOJS M aHalu3a NOJYYEHHBIX 3HaHUI, KauecTBa
BBITIOJTHEHHBIX 3aJaHUM.

Martepuan B mporpaMMe BBICTPOEH C Y4€TOM BO3PACTHBIX BO3MOXKHOCTEH yyallMxcs. 3aBepluaercs
n3ydeHue (U3UKA B OCHOBHOM IIK0JIe TeMO# «CTpoeHue 1 3BOIONUs BeelreHHO.

O6H_[I/IMI/I MNPpEAMETHBIMHU  PE3YyJIbTaTaMU 06yLIeHI/I5I SABIIIFIOTCA YMCHHE I10JIB30BAaThCAd METOJaMHU
HAay4YHOr'o HCCICAOBAHHA ITPUPOABI U PA3BUTHUA TCOPETUIYCCKOI'O MBIIIJICHU.

MecTo npeaMera: Ha u3ydyeHue GU3MKM B 7-9  Kilaccax OCHOBHOW IIKOJIBI OoTBojuTCs 204 yaca, mo 68
94acoB B HEJIEIIIO B KaXKJIOW ITapaJulesiu KJIACCOB, MO 2 Yaca B HEJEII0 COOTBETCTBEHHO.

(I)opMa Oopranu3anvu 06pa30BaTeJ’IbHOF0 Ipoiecca. KjJIaCCHO-ypOUYHas CUCTEMA.

TexHoJI0ruu, ucnoab3yeMble B 00y4eHHHU: Pa3BUBAIOLIETO 00y4YeHHUs, 00yUeHHs B COTPYJHHUYECTBE,
Pa3BUTHSI UCCIIEIOBATEIBCKUX HABBIKOB, HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHEIE, 3J0POBbECOEPEIKEHHE.

OcHoBHBbIMM (popMaMM M BHJAAMH KOHTPOJIS 3HAHUI, YMEHHH U HABBIKOB SIBJISIIOTCS: TEKYIIHUIA
KOHTpPOJIb B (hOopMe YCTHOTO (PPOHTATBLHOTO OMpOCca, KOHTPOJIBHBIX PadoT, GU3NYECKUX JUKTAHTOB, TECTOB,
MIPOBEPOYHBIX PadOT, JIAOOPATOPHBIX PAOOT; HTOTOBBIN KOHTPOJIb — HTOT'OBask KOHTPOJIbHAs padoTa.

TpeGoBanus Kk pe3yibTaTamM 0CBOEHUS NMPOrpaMMbl 1o Gpu3UKe.
JInuHoOCTHBIE:

- q)OpCHpOBaHHOCTI) IMO3HAaBATCJIbHBIX MHTCPECOB HAa OCHOBEC PA3BUTHA MHTCIUICKTYAJIBHBIX WU TBOPYCCKUX
CTIIOCOOHOCTEH yJaInxcs;

- y6€)KHGHHOCTI) B BO3MOYKHOCTHU IIO3HAHHA IIPUPOJbI, B HGO6XOI[I/IMOCTI/I Pa3yMHOTO HCIIOJIb30BAHHUA
I[OCTI/I)KCHI/Iﬁ HAayKu " TEXHOJIOTUI HJIA ,Z[aJ'IBHeI\;II_HeI‘O Pa3BUTHA YCIIOBCYCCKOI'O O6IJ.I€CTBa, YBaXCHHUEC K
TBOpLAaM HAaYKH U TEXHHUKU, OTHOIICHUC K (1)I/I3I/IKC KakK 3JICMCHTY 06Hle‘{eHOBequK0ﬁ KYJIbTYPBHI;

- CaMOCTOSITEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

- TOTOBHOCTh K BI)I60py JKU3HCHHOIO 1IyTH B COOTBCTCTBHU C COOCTBEHHBEIMH HHTCpECaM U
BO3MOXHOCTAMU,

- MOTHUBalUA O6p830B21TCJ'ILHOfI ACATCIIBHOCTH Ha OCHOBC JINMYHOCTHO-OPHUCHTHPOBAHHOI'O MOAXO0/A4A;

- (hopMUpOBaHHE IIEHHOCTHBIX OTHOLIECHUH APYT K APYTY, YUYUTENI0, aBTOpaM OTKPBITUH U U300pETeHHIA,
pe3yibpTaTam OO ydeHHs.

MeTranpeamMerHbie:

- OBJIaACTh HaBBIKaMHW CaMOCTOATCIBHOI'O HpI/IO6peTCHI/IH HOBBIX 3HaHHI>'I, OopraHu3anuun y‘-IC6HOI71
ACATCIIBHOCTH, IIOCTaHOBKH ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJA HW OHLCHKH PC3YJIIbTAaTOB cBoeH
ACATCIIbHOCTU, YMCHUAMU NPCABUACTL BO3SMOKHBIC PE3YJILTATBI CBOUX I[CflCTBPIfI;

- IIOHUMATh pPas3inuuAad MEXAY HUCXOAHBIMU (baKTaMI/I U TUuIoTe3aMu Ijisl ux O6T)$[CH€HI/I5I, TECOPETUICCKUMHU
MOACIISIMU U pC€aJIbHBIMU O6’B€KTaMI/I;

- OBJIAICHUC YHHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I JIGﬁCTBHHMI/I Ha IMpuMepax rumnoTe3 s 00BSACHEHUS U3BECTHBIX
(aKkTOB U 3KCIEPUMEHTAIbHON IPOBEPKU BBIABUTAEMBIX THIIOTE3, pa3padaTbiBaTh TEOPETUUECKHE MOJEIH
MPOLECCOB WIIH SIBJICHUI;



- (opmupoBaTh yMEHHs BOCIPHUHUMATh, NepepadaThiBaTh M MPEAOCTABIATh MH()OPMAIMIO B CIIOBECHOM,
00pa3HO, CHMBOJIMYECKOHN (hopMax;

- aHAIM3MPOBAaTh M TIepepabaThiBaTh MOJTYYEHHYIO HMH(OpMAIMIO B COOTBETCTBHHM C MOCTaBICHHBIMHU
3ala4yaMH, BBIIEIATH OCHOBHOE COJICPXKAHUE IIPOYUTAHHOIO TEKCTa, HAXOJUThb B HEM OTBETHl Ha
[IOCTaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

- HpI/IO6peTaTB OIIBIT CaMOCTOATCIBHOT'O IIOHMCKA, aHalln3a U 0T6opa I/IH(bOpMaHI/II/I C HCIIOJIB30BaHUEM
PA3JIMIHBIX KCTOYHUKOB U HOBBIX PIH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI JJI1 PCIICHMS IIO3HABATCIIBHBIX 3a/1a4;

- pa3BHUBATb MOHOJIOTHYCCKYIO U AHUAJIOTMYCCKYIO pCyYb, YMCTH BBLIPAKATh CBOU MBICIIM W BBICIYIIWBATH
CO6CCC,I[HI/IK3, IIOHUMATh €ro TOYKY 3pCHUA;

- OCBaWBaTh MPUEMBI JCUCTBHI B HECTAHJAPTHBIX CUTYaIUsAX, OBJIAJIEBATh IBPUCTUYCCKUMHU METOJAMU
perieHus mpooem;

- (1)OpMI/IpOBaTB YMCHU pa60TaTB B I'pyIII€ € BBIIOJHCHUECM PA3JIMYHBIX COLIUAJIBHBIX poneﬁ, MnpeaACTaBIATb
1 OTCTauBaThb CBOM B3IJIAAbI U Y66)K,I[6HI/IH, BECTU JUCKYCCHIO.

IIpexmeTHbIe:

- (popMupoBaTh MpeACTABICHUS 11T 3aKOHOMEPHOH CBSI3U M MO3HAHWUU SIBJICHUH TPUPOABI, 00 00EKTUBHOCTH
HAYYHOTO 3HAHUS; O CHUCTEMOOOpasyromeld poiu (U3MKH JJIs Pa3BUTHA JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH; O HAYYHOM MHUPOBO33PEHUH KaK PE3YJIbTATA U3YYEHHsI OCHOB CTPOCHMS MAaTEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

-popMuUpOBaTh TEPBOHAYAIBHBIC MPEACTABICHUS O (UINYCCKOW CYIIHOCTH SIBJICHUH TIPHPOJIBI
(MEXaHUYECKHUX, TETUIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX), JBHKCHHH KaK CIIOCOOE CYIIECTBOBAaHUS
MAaTEepHH; yCBAaWBaTh OCHOBHBIC MU MEXAHUKH, aTOMHO-MOJIEKYJIPHOTO YYEHHS O CTPOEHHUH BEIECTBA,
AJIEMEHTOB JJIGKTPOJWHAMUKH W KBAaHTOBOM (M3MKM; OBJIQJeBaTh IOHATHUMHOM ammaparoM U
CUMBOJIMYECKUM SI3BIKOM (PU3HKHU;

- IpUOOpeTaTh OMBIT NMPUMEHEHHS HAy4YHBIX METOJOB IO3HaHUS, HAOMIOACHUS (U3MUECKUX SIBJICHUM,
MIPOCTBIX AKCIEPUMEHTAIbHBIX HCCIEAOBAHUN, HPSIMBIX M KOCBEHHBIX HM3MEPEHUH C HCIOJb30BaHUEM
aHAJIOTOBBIX M IU(POBBIX HU3MEPUTEIbHBIX MPHOOPOB; MOHUMATh HEU30€KHOCTh IMOTPEIIHOCTEH JIHOOBIX
U3MEPEHMUI;

- TIOHMMaTh (U3UYECKHE OCHOBBI M TIPUHIIMIIBI JCHCTBUS (paOOThl) MallMH W MEXaHH3MOB, CPEICTB
MEPEIBYKEHUS U CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB, BIUSHUE HX
Ha OKPYKAOIIYIO CPENy;

- OCO3HaBaTb BO3MOKHBIC ITPUYUHBI TCXHOT'CHHBIX U 9KOJIOTUYCCKUX KaTaCTpO(i);

- O0CO3HaBaTb HCO6XOHI/IMOCTB MMPUMCHCHUA )IOCTI/I)KCHI/II\/'I (1)I/ISI/IKI/I M TEXHOJOTHH IJi1 palfuOHAJIBHOT'O
MpUPOAOUCIIOIB30BAHMS,

- OBIIaJIeBaTh OCHOBaMHU 0€30MaCHOI0 HCIOJh30BaHMS €CTECTBEHHBIX M MCKYCCTBEHHBIX DJIEKTPHUECKUX U
MarHUTHBIX IIOJICH, DJIGKTPOMArHUTHBIX ¥ 3BYKOBBIX BOJIH, €CTECTBEHHBIX W HCKYCCTBEHHBIX
MOHU3HPYIONTUX U3ITYYCHHH BO N30€KaHNWE X BPEIHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO CPENYy U OPTaHU3M
YeNoBeKa;



- pa3BuUBAaTh YMCHHC IIJIAHUPOBATL B HOBCGI[HCBHOP’I KHU3HU CBOU HeﬁCTBHH C MPUMCHCHUCM IOJIYYCHHBIX
3HaHUI 3aKOHOB MEXAHWKH, ODIICKTPOAMHAMHUKH, TEPMOJAWHAMHUKH W TEIUIOBBIX SIBICHHHA C IIEJBIO
cOepeKeHUsI 37J0POBBSI;

- (hopmupoBaTh MpeAcTaBICHUE O HEPAMOHAJIHLHOM HCIOJIb30BAaHUU NMPHUPOAHBIX PECYPCOB U DHEPTHUU, O
3arpsi3HEHUH OKPY>Kalolel cpeibl Kak CIeJCTBUM HECOBEPIICHCTBA MAlIMH U MEXaHU3MOB.

Conep:kanue nporpamMmmabl.
7 Kkaace
Beenenue (4 1)

®du3suka — Hayka o npupoje. Pusznueckue sABJICHMs, BEIIECTBO, TEJO, MaTepusi. PU3ndeCKue CBOMCTBA TEII.
OcHOBHbIE METO/IbI N3yueHUs PU3UKH (HAOIIOAEHUS U OMBITHI), UX pazauune. PU3ndecKrue BeIMYUHBL
W3mepenune gusnueckux BenununH. Ousnueckue npuoopsl. [lorpemnocts namMepenuii. MexxayHapoaHas
CUCTEMA EAVHULL.

Jlabopamopnas paboma:

1. OmnpeneneHue LEHBI JeNIEHUS U3MEPUTEILHOTO MPUOOPA.

2. H3mepenne oObema Tena.
3. HM3mepenue TeMiiepaTypsl IpU IOMOIIH XHJIKOCTHOTO TEPMOMETPA U JIATUYNKA TEMIIEPATYPHI.

IMepBoHavabLHBIE cBeleHHsI 0 cTpoeHuu BemecTBa (5 1)

Crpoenue BemiectBa. OMNbITHI, TOATBEPKIAIOIINE, YTO BEUIECTBA COCTOST U3 OTAEIBHBIX YacTUll. Mosekyna
— Menbuadmas dYacTtuna BemiecTBa. Pasmepsl Momnekyn. TemnoBoe [BH)KEHHE aTOMOB M MOJIEKYIL
BbpoynoBckoe nBuwxkenue. Juddysus B razax, >KuAKocTax U TBEpAbIX Tenax. CBsa3b ckopocTu Auddy3uu ¢
TeMIeparypoil tena. BzaumozeiicTBue yacTull BemecTBa. ArperaTHble coCTOssHUA BerectBa. OcCOOEHHOCTH
TpeX arperaTHbIX COCTOSHUM BelecTBa. OOBICHEHNE CBONCTB ra3oB, XKUAKOCTEH U TBEPIBIX TEJI HA OCHOBE
MOJIEKYJISIPHOTO CTPOEHHSL.

Jlabopamopnas paboma:
4. H3mepeHue pazMepoB MajbIX Tell.
B3aumoneiictBue e (19 )

Mexannueckoe nBuKeHHE. PaBHOMepHOe M HepaBHOMEpHOE ABMKEHHE. OTHOCHUTENBHOCTH JBHIKEHUS.
Cxopoctb. CpenHsisi CKOpOCTb IPU HEPABHOMEPHOT'O ABMKEHUU. PacueT myTH 1 BpeMEeHU JABHKEHUS.

SBnenue uHepuuu. 3aKOH WHEpUUU.. B3auMozeiicTBue Ten Kak MpUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS
Tes. Macca kak Mmepa HHEpTHOCTH Tena. [InoTHocTh BemecTBa. @U3HMYECKU CMBICIT INIOTHOCTH BEIIIECTBA.

Cuita Kak XapakTepuCTHKa B3aUMOJEUCTBUSA Tel. SIBIEHHME TATOTEHHs U cuia TsokecTd. Cuila TshKeCTH Ha
apyrux mianerax. Cuna ynpyrocty u 3akoH ['yka. Bec Tena. HeBecomocts. CrioskeHne cuil, HalpaBiIeHHbIX
1o oHOM npsimoii. PaBHozelicTByromas cui. Cuna TpeHus. Tpenue ckonbxkeHus. Tperue nokos. TpeHue B
IIPUPOJIE U TEXHUKE.

Jlabopamopuwie pabomoi:

5. H3MepeHue Macchl Tena Ha pblUaXHBIX Becax.
6. OmnpeneneHue IIOTHOCTU TBEPOIO Tea.
7. T'pamyupoBaHue MPYXUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.



8. H3mepeHue CHIIBI TPEHUS C TIOMOIIBIO THHAMOMETPA.
JlaBJjieHHe TBEPABIX TeJl, )KUAKocTei u ra3os (20 )

Hasnenne. CriocoObl YMEHBIIICHUS U yBEIWYCHHsI NaBlieHUs. JlaBneHue raza. 3aBUCUMOCTh JIaBIICHUS Ta3a
oT o0bema u TemrepaTypsl. [lepenadya mgaBlieHUs KUIKOCThIO W ra3oM. 3akoH [lackans. [TaeBMaTudeckue
MAaIIUHBI.

3aBHCHUMOCTH JaBJICHUS )KUIKOCTU OT TIIyOUHBI morpyxenus. [ uapasnuueckuit napagokc. Coobmarommecs
cocyabl. ['uapaBnueckre MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpyyMHBI CyIIecTBOBaHUS BO3AYIIHOW 00OIOYKH 3E€MIIH.
OmnbiT Toppuyemu. M3mepenune aTmocdepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT
BBICOTHI HaJl ypoBHEM MOps. [Ipubopsl 11t n3MepeHus: aTMOC(EpHOTO AaBICHHS.

JlelicTBHE XUAKOCTU M ra3a Ha HOTPY)KEHHOE B HUX Teso. BrlTankuparomas (apxumenoBa) cuia. 3aKOH
Apxumena. [naBanue ten. Bo3nyxornaBanue.

Jlabopamopnuvie pabomot:

9. Ompenenenue BBITAIKUBAIONIEH CHIIBI, ICHCTBYIOMIEH Ha MMOTPYKEHHOE B )KHUIKOCTh TEIIO.
10. BeisicHeHue yCIIOBHIA TUTaBaHUS TEJa B )KUAKOCTH.

Pa6ora u momuocTb. Jueprus (12 1)
Mexanunueckas padora. MOIIHOCTb.

[Ipocteie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb YCJIOBHE paBHOBecusi phiuara. [Ipocteie
MEXaHU3Mbl B TEXHHUKe, ObITy M mnpupoge. MomeHT cuibl. [IpaBmiio MOMEHTOB. «305I0TO€ MPaBUIIO»
MeXaHUKHU. LIeHTp TsxecTH Tena. Y ciioBUs paBHOBECHUS TEIL.

[TorennmaneHas 3Heprus. Kunerndeckas sHeprus. [IpeBpanieHne oqHOro BHJIa MEXAaHMYECKOW DHEPIUU B
Ipyroil. 3aK0H COXpaHEHUs! U U3MEHEHHS SHEPTUU B MEXAHUKE.

Jlabopamopuwie pabomoi:

11. BeisicHeHue ycloBHs PaBHOBECHS pblyara.
12. Onpenenenne KI1JI mpu moapemMe Tena Mo HaKJIOHHOHN TTIOCKOCTH.

Pe3eps 3 4
Hcnonb3yemblii y4eOHO-MeTOAMYECKHIT KOMILIEKC

1. Tlepwimkun A.B., ®usuka 7 xnacc. YueOHUK A 001Ieo0pazoBaTenbHbIX opranuzanuii. M: Jlpoda.
2. Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®usuka 7 kmacc. COOpHHK BOMPOCOB U 3amad. M.:

Hpoda.

3. bazoerit kommekT obopynoBanus «lllkonsHoro KBantopuymar o dusuke.

8 kiace
Tennosble siBjeHust (23 )

TennmooOMeH W TemioBoe paBHOBecwe. Temmeparypa. CBsi3b TeMmmepaTypbl CO CpeaHEH CKOPOCTBIO
TEIUIOBOT'O XaOTHUYECKOTO JIBWKEHMS yacTull. BHyTpenHss sHeprus. Pabora u Temsonepenaya Kak crocoObl



M3MEHEHUsl BHYTPEHHEW 3Hepruu Ttena. Buabl Ternonepenayu: TemIonpoOBOIHOCTb, KOHBEKIUS, U3ITyUCHHE.
KonuyecTBo TeruioTel. YienbHas TEIJIOEMKOCTh. YpaBHEHHE TEIIOBOro OanmaHca. 3aKOH COXpaHEHUS
SHEPruM B TEIUIOBBIX THporeccax. llnaBmeHne u Kpuctamuzanusa. YJeiabHas TemloTa IJIaBJICHHUS.
Hcnapenne u koHaeHcanus. BraxHocTh Bo3myxa. Kumenue. YiaenbHas Temiora MmapooOpa3oBaHUSI.
3aBUCHMOCTh TEMIIEPATYphl KHUIICHHUS OT JaBJICHHs. YJelbHas TemioTa cropaHus. [IpuHImmer paboTsl
teruioBeix aeurarencii. KIIJ] TemmoBoro neurarens. DKOJIOTHYECKUE TPOOIEMBI UCTIONB30BAHUS TETLIOBBIX
MaIlIiH.

Jlabopamopuwie pabomoi:

1. CpaBHeHuUe KOJIMUYECTB TEIUIOTHI IPU CMELIMBAHUU BOJIbI PA3HOM TEMIIEpaTyphl.
2. U3mepeHue yaenbHON TEIIIOEMKOCTH TBEPAOTO Tela.
3. M3mepeHue BIa)KHOCTH BO3yXa.

DJIeKTPHUYeCKHE U 3JIeKTPOMarHuTHble siBjienus (30 u)

DnexTpu3anys Teld. OJEMEHTApHBIM JIIEKTpUYECKHil 3apsn. JlBa BuAa 5SIEKTPUYECKHX —3apsiioB.
BzaumopeiictBue 3apsaoB. 3aKOH COXpaHEHHUs SJIEKTPUUYECKOro 3apsna. 3akoH Kymnona. Dimekrtpuueckoe
nonie. [lpuHnun cyneprnozunuu saexTpuueckux mnoineil. Ctpoenue aroma. [IpoBOIHUKH, TUANEKTPUKU U
noJsiynpoBoJHUKH. KoHnaeHcaTtop. DHeprus 3J1eKTpUYecKoro 1noJist KOHJAEHCATOPOB.

IToCcTOSIHHBIM ~ 3JIEKTPUYECKH TOK. VYCIIOBHMSI CYyLIECTBOBAaHHMS 3JIEKTPUYECKOro Toka. McTouHuku
IIOCTOSIHHOTO TOKa. JlelcTBHE SJIEKTPUUECKOro TOKa. OJIEKTPUYECKHMM TOK B JKMJIKOCTSIX M Trasax.
Onexktpuueckas uenb. Cuna Toka. Hampsokenue. OIeKTpUUECKO€  COINpPOTUBIEHHUE. Y IENbHOE
CONpPOTHBIIEHUE BemlecTBa. 3akoH OMa ais ydacTka anekTpuuyeckodl wnenu. IlocnenoBarenbHoe u
napajuleJIbHOE COEAMHEHHUs NMPOBOJHUKOB. PeocraThl. PaboTa M MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3aKOH
Joxoyns — JleHnma. DIeKTpONpOBOAKAa M IMOTPEOMTENM SJICKTPUYECKOi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. MarHUTHOE MOJI€ TOKA. DJIEKTPOMAarHWThl M UX NpUMEHEHHue. MarHutHoe mnose
MIOCTOSIHHBIX MarHuToB. MaruutHoe nose 3emud. JleficTBe MAarHUTHOTO IOJIsI HA NMPOBOJHUK C TOKOM.
OnexTpuueckuid ABurarenb. VICIONB30BaHME 9UIEKTPOJABHUraTesIeld B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTe.

Jlabopamopuwvie padbomoi:

4. COopka IeKTPHUUECKON 1IeTIH M U3MEPEHNE CUJIBI TOKA B €€ pa3IMYHbIX y4acTKax.
N3mepenne HanpsKeHNs Ha Pa3iIndHbIX yJaCTKAX IEKTPUYECKOU LIETIH.
PerynupoBaHue CUIbI TOKA PEOCTATOM.

N3mepenne conmpoTUBIIEHHS IIPOBOJHUKA IIPU IIOMOIIY aMIIEpMETpa U BOJIBTMETpA.
W3mepeHune MOIIHOCTH U Pa0OTHI TOKA B DJIEKTPUYECKOH J1amIIe.

©ooNo GO

COopKa 3J1eKTpOMarHuTa U UCIbITAHUE €T AeUCTBHSL.
10 N3ydeHue 351eKTpu4ecKoro ABUraTess IOCTOSHHOTO TOKa (Ha MOJIENH).

Cserosble siBiaenus (10 1)

Hcrtounuk csera. IIpsmonuneiiHoe pacnpoctpanenue csera. OTpaxkeHue csera. [lmockoe 3epkano. 3akoH
oTpaxkeHus cBeta. [Ipenomnenue ceera.

JIunza. @okycHoe paccrossHuEe JMH3BL. Onrudeckas cuwia JUH3bL. [71a3 Kak ONTHYECKas CHCTEMA.
OnTrueckue mpuoOopsl: poroanmnapaT, MUKPOCKOM U TEJIECKOII.

Jlabopamopuwie pabomoi:



11. IMony4enue n300paxeHus: IpU MTOMOIIH JTMH3BL.
Pe3epB 5 4
Hcnonb3yemblii y4eOHO-MeTOAUYECKUI KOMILJIEKC

1. Tlepwimkun A.B., ®usnka 8 knacc. Y4ueOHUK 17151 00111e00pa3oBaTeIbHBIX OpraHnu3anuii. M:

Apoda

2. Mapon A.E., Mapon E.A., [To3otickuii C.B. ®u3nka 8 knacc. COOpHUK BOIIPOCOB | 3a7ad. M.:

Apoda.

3. bazossiit kommiekT obopyaoanus «lllkoasHoro KBantopuymay o gusuke.

9 knacc
Mexanuveckue sisjienusi (22 4)

Mexanuyeckoe nBwkeHue. MarepuanbHas Touyka. Cuctema oTcuera. PaBHOMepHOE NpSIMOJIMHEHHOE
newkeHue. HepaBHomepHoe mnpsiMoiivHeHOe aBukeHUEe. CpenHsii ¥ MTHOBEHHAas CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIB)KEHHH. Y CKOpeHre. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE IBUKEHHE.

OTHOCHTENBHOCTh MeXaHNuecKoro aBxeHus. [lepsoiii 3akoH HbtoToHa. Bropoii 3akon Hetotona. Tperuit
3akoH Hetorona. Ilpunnun cynepnosunuu cuin. Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: cuila TpPEHUs
CKOJIb)KEHUs, cujla TpeHus mnokos. CpoboxHoe majgenue. OnbiThl [Manmunes. Cuna TsKECTH M 3aKOH
BceMUpHOro TsaroreHus. HesecomocTs U neperpysku. PaBHomepHoe ABuKeHHE 110 OKpyxHOcTH. [lepuon u
yactora oOpauieHus. JIuneiHas u yrinosas ckopocTb. LleHTpocTpemutensHoe yckopeHue. MckyccTBeHHbIE
CIIyTHUKH 3€MJIN.

Nmnynec Tena. 3aKOH COXpaHEHHs] MMIylbca. PeakTHBHOE ABM)KEHHE. 3aKOH M3MEHEHHS U COXPaHEHHUS
MEXaHUYECKON DHEPTUU.

Jlabopamopnwvie padbomoi:

1. HccnenoBaHue paBHOYCKOPEHHOI'O IBUKEHHS 0€3 HaualbHOM CKOPOCTH.
2. U3mepenune yckopeHHst CBOOOIHOTO MaICHUSI.

Mexannveckue Koedanusi u BoHbI (10 1)

KonebarenbHoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJICOAHUH: MEpHOA, YacToTa, aMIUIUTYJA.
MaremaTtnueckuii wmaatHuk. IlpyxunHbli MasTHuk. IlpeBpamienue »sHepruu npu  KojeOaTeTbHOM
IBUKEHMH. 3aTyXxarolue konebanus. BeiHyx1eHHbIe kKoneOanus. Pe3oHaHc.

CpolicTBa MeXxaHMYECKHX BOJH. /[nMHa BoMHBL. MeXaHWYEeCKHE BOJIHBI B TBEPAOM TeEl€, CEHCMHUYECKHE
BOJIHBL. 3BYK. BricoTa 1 rpomMkocTh 3ByKa. OTpaxkeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Jlabopamopnas paboma:

3. HccnegoBaHne 3aBUCHUMOCTHU nepuoaa U 4aCToThbl CBO60I[HLIX KO0JICOAHMI HUTSHOTO MAasTHHKA OT
€ro AJINHBI.

DJ1eKTPOMArHUTHOE 101 U dJleKTpoMarHuTHas BojHa (5 1)

OaHOPOHOE U HEOTHOPOJIHOE MarHUTHoE 1oJie. HamnpaBieHue Toka U HampaBieHHe JTUHUN ero MarHuTHOTO
nojs. [lpaBuno 6ypaBunka. O6Hapy:xeHue MaruutHoro nosst. [IpaBuso neBoit pyku. Unaykuus



MarHuTHOro nosid. MaruutHelii notok. Omnbitel @apajes. OnekTpoMarHuTHas MHAyKuusa. ['eHepaTtop
HepeMeHHOro Toka. Croco0bl MOIY4YEeHUs SJIEKTPUUYECKON 3HEPruu. DIEKTPOCTAHIIMM Ha BO30OHOBIIEMBIX
MCTOYHUKAX SHEPTHU. DJICKTPOMArHuTHOE I10JIE.

CseroBbie siBjaeHust (9 u)

DOneKTpoMarHuTHeIe BOJIHBL. CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. [lIkanma 3JeKTpOMarHUTHBIX BOJIH.
Hcnonp30BaHWe 3JIEKTPOMAarHUTHBIX BOJIH JIJII COTOBOM CBSI3M. OJIEKTPOMArHWTHas IPUPOJA CBETA.
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETA.

[Ipenomnenue cBera. Paznoxkenue Oenoro ceera B crnekTp. OmnbiTel HetoToHa. CriokeHHE CHEKTPaIbHBIX
IIBETOB.

Jlabopamopnuvie padomoi:

4. W3ydeHue sIBICHUS HJIEKTPOMArHUTHOW UHAYKIIUU.
5. HabmoneHue CrijIonIHOTO U JIMHEHYATOrO CIIEKTPOB UCITYCKAHHMS.

KBanTtoBbie siBjenusi (13 4)

OmnbiThl Pesepdopna u miianerapHast Mozens atomMa. Mogens atoma bopa. Micnyckanue v norsiolieHue cBera
atomamu. KBaHTbl. JIMHEWYaThIE CIEKTPBI.

PannoakTUBHOCTE. A.]'IL(l)a-, bera- u raMma-usJIrydcHHusl. CTpO@HI/Ie ATOMHOI'O Aapa. HYKJIOHHaH MOJC/Ib
ATOMHOI'O d1pa. H3otonsl. PagnoakTuBHEIC IMpCBpalICHUA aTOMHBIX AICP. Hepnon nojrypaciazaa. Bnusuue
PaaruOaKTHBHBIX I/I3Hy‘leHI/Iﬁ Ha KHBbIC OPIraHU3MBbI.

SAnepHble peakunu. JHEPrus CBA3M yacTull B siape. CBsa3b Maccsl U 3Hepruu. Jlenenue saep. TepmosaepHas
peakuus. SnepHas SHepreTuka.

Jlabopamopuwie pabomoi:

W3mepenne ecTeCTBEHHOTO PaJOAaKTUBHOTO (hOHA IO3UMETPOM.

W3yuenue neneHus sapa aroma ypasa 1o (gotorpaduu TpeKkos.

OmneHka nepro/ia moyrypaciajga HaxoIsIIIuXcsl B BO3IyXe MPOAYKTOB paciaja ra3a pajaoHa.
W3yuenne TpeKoB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (hOTOTpadusiM.

© o ~No

Actponomus (5 u)

Uctounuku sHeprum ConHuoa u 3Be31. CoctaB, cTpoeHHe M mpoucxokjaeHue CONHEYHOW CHCTEMBI.
IInanersr m manble Tena ConmHedyHOM cuctembl. CTpoeHue, usiydeHue u sBomonus ConHuna U 3BeE3N.
Crtpoenue u 3Bosonus BeeneHHoil.

[ToBTOpHUTENHEHO-0000IIARONTHI MOTYTH (16 1)

O060061eHne coaep:kaHMsl paszjiena Kypca: MEXaHWYECKHe, TEIUIOBbIe, 3JIE€KTPOMAarHUTHbIE, KBAHTOBBIE
siBIeHUs. HaydHbIi METOT TTO3HAHUS M €T0 peann3anus B GU3NIECKUX UCCIEIOBAHUSX.

Pe3epB 4 4
Hcnonb3yemblii y4eOHO-MeTOAHYECKHIT KOMILIEKC

1. Ileppiukun A.B., I'yrhuk E.M. ®wusuka 9 knacc. YueOHMK Uit 00meo0pa3oBaTeNbHBIX
opranuzauii. M: /Ipoda.



2. Mapon A.E., Mapon E.A., Ilo3oiickuii C.B. ®@usuka 9 kmacc. COOpHUK BOIPOCOB M 3a1ad. M.:

Apoda.

3. bazossrit kommuiekT obopyaoanus «llIkoasHoro KBantopuyma» o dusuke.

HpnMepﬂoe TEMATHIECCKOEC IVIAaHUPOBAHUE

TemaTuueckuii Copep:xanue o TeMaM OcHoBHbIE BHIbI JesiTeJbHOCTH yyamuxcsi | Mcnoab3oBanue
0J10K/TeMa o0opynoBaHust
«IIxoJBHOTO

KBaHTOPUYMa»

7 kaacc (68 1)

Beenenue (4 4)

®uzrka — HayKa
o pupoze (1 u)

®u3nKa — HayKa O IPHUPOJE.

dusnyeckue SIBIICHHS,
BEILIECTBO, TEJO, MAaTepHs.
®dusnyeckue CBOMCTBA TEI.
MexnayHaponHass ~ cuUCTEMa
€IUHMUII,.

BrisiBnenne paznuamii Mexy (pusmaeckuMu
Y XUMUYECKUMHU MTPEBPAICHUSMU.
PacnioznaBanue u kinaccuuKanys
(hm3HUeCKuX SIBICHUN: MEXaHUIECKHX,
TEIUIOBBIX, SJIEKTPUIECKIX, MATHUTHBIX

1 CBCTOBBIX.

Habmonenue u onmcanue Gpusnaecknx
SIBJIEHUU.

Ddusunueckue dusnueckue BeIUYNHEI. OrnpenenenHue IeHbI JEICHUS ITKAIBI JIuneiika, meHTa
BEJIMYHMHBI Uzmepenne ¢puznveckux HU3MEpUTENFHOTO proopa. MepHas,
Jlaboparopras BennuuH. dusnueckue N3mepenne TuHEHHBIX Pa3MEPOB TET U HU3MEPUTEIIbHBII
pabota Nel (1 4) | mpubopsl. [Torpenrnocts MIPOMEXKYTKOB BPEMEHH C YUETOM LHMTHHID.
u3MepeHnil. MexayHapoHas | MOrPEeUIHOCTEH.
cucTeMa eIUHMUII.
JlaGoparopHas pabora Nel
«Omnpenenenne LEHBI
NeNCHU  HU3MEPUTEIIBHOIO
npudopar.
JlaboparopHnas JlaGopartopnas paGora Ne2 Uzmepenne 00bEMa )KUAKOCTH U TBEPOTO N3mepurenbHblil
pabota Ne2, Ne3 | «M3mepenue oobema Tena». | Tena. HWIMHIID,
(1) Jlaboparopras padora Ne3 Usmepenne temnepaTypsl P MTOMOIIIH JTATYUK
«U3amepenue Temreparypsl KHUJIKOCTHOTO TEPMOMETpA U IaTINKa TEMIIepaTyphl.
MIPU TIOMOIIH KHUJKOCTHOTO TEMIIePaTypHlI.
TEpMOMeETpa U JaTYhKa BrlmonHeHre TBOpUYECKHX 3aJaHHAl TI0
TeMIepaTypb». MIOUCKY CIIOCOOOB M3MEPEHHsI HEKOTOPBIX
(U3NUECKUX XapaKTEPUCTHK,
EcrecTBeHHO- OcHOBHBIE METOJIBI M3Y4eHUsI | BBIIBMKEHHE TUITOTE3, OOBICHSIOMINX
Hay4HbIH MeTo | (u3nku (HaOIIoAeHUS U MIPOCTEHIE SIBJICHUSI.
mo3Hauus (1 u) OTIBITHI), UX pa3jIndue. [IpennoxeHue criocoO0OB MPOBEPKH THITOTE3.
[IpoBenenue ucciae0BaHus Mo MPOBEPKE
KaKOH-T100 TMITOTE3HI.
[TocTpoenue mpocrelmx Moaenen
(hM3UIECKUX SBIICHUNA
(B BUJIE PUCYHKOB HJIH CXEM).
I[IepBoHayabHbBIE CBEIEHUA O CTPOEHNH BeulecTBa (5 1)
Crpoenne CrpoeHue BemecTBa. Habmronenne n uHTEpIpETaIlHs ONBITOB,
Bemiecrsa. OnbITHI, TOATBEPKAAIONINE, | CBHIETEIHCTBYFOIIUX
JlaGopatopHnas YTO BELIECTBA COCTOST U3 00 aTOMHO-MOJICKYJIIPHOM CTPOCHUHU
pabora Ne4 (14) | OTAENBHBIX YACTHUIL. BEIIECTBA: OIBITHI C pACTBOPEHHEM Pa3IIHYHBIX
Monekyna — Menpyaiiias BEILECTB B BOJIE.
YacTHIla BEIECTBA. OneHka pa3MepoB aTOMOB M MOJIEKYJI C
Pazmepbl MonieKy1 Teul. UCTIOJIb30BaHUEM (QoTorpadui, MOITy4eHHBIX
JlaboparopHas padora Ne4 | Ha aTOMHOM CHJIIOBOM MHUKPOCKOIIE.
«U3mepenue pa3mepos OnpeeneHne pa3MepoB MaJIbIX Tel
MAaJIBIX TEJ».
JBrxeHue TemnoBoe ABUKEHUE HaGmonenme n o0bsicHeHNE OPOYHOBCKOTO KommbroTep,




u aTOMOB M MOJIEKYIL. JBWKEHUS U ABIICHUS U Py3Hu. MHUKPOCKOTI
B3auMmogeiicteue | bpoyHoBCKoe ABMKEHHE. [IpoBeneHue U 0OBSICHEHUE OTIBITOB 110 OMOJIOTNYeCcKui,
YaCTHIL Huddysus B razax, HaOJIIOIEHHUIO TETNIOBOTO PACLIMPEHHUS Ta30B. Karwisi MOJIOKa,
BemiecTa (2 1) JKUAKOCTAX U TBEPIBIX [IpoBenenne n 0OBSICHEHNE OIBITOB TIO pa30aBJIEHHOTO
tenax. CBs3b CKOPOCTH 00HapyKEHUIO CHIT MOJIEKYJISIPHOTO BOJIOMN.
nuddy3uu ¢ TeMIepaTypoil | MPUTSHKEHUS U OTTaIKUBaHUS
Tena.
B3anMozeiicTBue yacTuil
BelecTa. PU3NYECKuid
CMBICIT B3aMO/ICHCTBHUS
MOJIEKYIL.
ArperaTHble ArperaTHble COCTOSIHUS Omnucanne (C NCTIOIH30BAHUEM POCTHIX
COCTOSIHUSA BemecTBa. OCOOCHHOCTH MOJieJIeil) OCHOBHBIX Pa3INUUil B CTPOCHHUN
BeniecTpa (2 ) TPEX arperaTHbIxX ra3oB, >KHJIKOCTEH U TBEPABIX TEI.
COCTOSIHHIA BEIIECTBA. OO0BsicHEeHNE Mallol C)KUMAEMOCTH KHUIKOCTEH
-- -—-- 1 TBEPABIX TEJl, OOJIBIION COKIMAEMOCTH T'a30B.
OOBscHeHue CBOUCTB razoB, | OObsCHEHHE cOXpaHEeHUs ()OPMBI TBEPIABIX Tell
KUJKOCTEH M TBEPIBIX TeN | M TEKY4ECTH JKUIKOCTH.
Ha OCHOBE MOJICKYJSIPHOTO | YCTaHOBJIEHHE B3aUMOCBSI3U MEXIY
CTPOCHHUSL. OCOOCHHOCTSIMH arperaTHbIX COCTOSTHAN BOJIBI
Y CYIIECTBOBAHHEM BOIHBIX OPTaHU3MOB.
B3aumopeiictBue Tea (19 4)
Mexanuueckoe Mexanudeckoe aBwxeHue. | MccnenoBanue paBHOMEPHOTO ABMXKCHUS U ItaTus
npwxkenue (34) | OTHOCHTENTBHOCTH OIIPEJIETICHUE €T0 MPU3HAKOB. nabopaTopHBIH,
nBkeHns. PapHoMepHoe 1 | HabnroneHne HepaBHOMEPHOTO IBUYKEHUS U MeXaHH4YecKast
HEPABHOMEPHOE IBIKECHUE. | OIMpEeTICHHE ero OTIIHYUI OT paBHOMEPHOTO CKaMbsl, OPyCOK
®poHTanbHAsA JIBHKEHUS. JICPEBSIHHBIH,
naboparopHas paborta Penrenue 3aga4 Ha onpeieNieHUE MyTH, ANEKTPOHHBIH
«HccnenoBanue CKOpPOCTH M BpeMEHH PaBHOMEPHOTO CEKyHJIOMep C
PaBHOMEPHOTO ABWKCHUSD) | IBUIKEHUS. JMATINKAMHA
-- Amnanu3 rpaduKoB 3aBUCUMOCTH TYTH 1 MarHUTOYIPaBIIS
Ckopocts. Cpennsist CKOPOCTH OT BPEMEHH. eMble
CKOPOCTb IpH TepKOHOBBIE
HEPaBHOMEPHOTO JATINKH
JIBHYKCHU. CEeKyHJIOMepa.
Pacuér nytu u BpemeHu
JIBIKEeHMs. Pemenne 3amau
WNueprus, macca, | SIBneHne nHepun. 3aKOH OOBsICHEHHE 1 POTrHO3MPOBAHUE SABJICHHIA,
IUIOTHOCTH (2 4) | mHeprimu. B3aumoeiictBie | 00yCIOBIEHHBIX HHEPIHEH.
TeJ Kak MpUYMHA [TpoBeneHre U aHATU3 OMBITOB,
W3MEHEHUS CKOPOCTH JIEMOHCTPHUPYIOIINX HU3MEHEHUE CKOPOCTH
IBYOKEHUS Tell. Macca Kak JIBIKSHHS TeJa B pe3yJIbTaTe ACHCTBUS Ha
Mepa HHEPTHOCTH Tela. HETO JIPYTHX Tell.
-- Pemenwne 3ana4d Ha onpeenieHNe MacChl Tena,
[InoTHOCTH BemiecTRa. ero ooveMa u mwioTHoctu. [IpoBenenue u
PuU3n4ecKuil CMBICT AHaJIU3 ONBITOB, IEMOHCTPUPYIOLIUX
IJIOTHOCTH BEUIECTBA. 3aBHCHMOCTh N3MEHEHHSI CKOPOCTH Tela OT
€ro Macchl PH B3aUMOJICHCTBUH TElL.
JlaGopatopHnas JlaGopatopHas pabota Ne5 N3mepenne Maccsl Tena pa3IndHbIMH Habop Ten
pa6ora Ne 5 (1 4) | «M3mepenune maccel Tena Ha | coco0amm. Ppa3Hoil Macchl,
Perrenne 3afaq | phIYaXKHBIX BECAX» JJIEKTPOHHEBIE
BECHI.
JlaGopatopHnas JlaboparopHas pabora Ne6 | OnpezesneHue MIOTHOCTH Tejla B Pe3yJibTaTe Habop Ten
pabora Ne 6 (1 u) | «OnpenenenHue IIOTHOCTU | U3MEPEHHUS €0 MacChl U 00BEMA. pa3HOU MaccCHlI,
Peritenue 3aqau | TBEPAOTO TEay. MEH3YpKa,
3JIEKTPOHHBIE
BECHI.
Cuna. Bunpr cun | Cuia Kak XapakTepruCTHKa N3ydenue B3auMOACHCTBUS KaK IPUYUHBI [IITaTus ¢




(99)

B3aHMO,I[efICTBHH TCII.

SIBneHUE TATOTEHHS U CHIIa
TAXKCECTH.

Cuna TspKecTH Ha APYrux
IUTaHEeTax.

Cuna ynpyroctd u 3aK0H
I'yka.

®poHTaNnbHasA
nmaboparopHas pabora
«HMccnenoBanue
3aBUCHMOCTH CHIIBI
YOPYTOCTH OT JehopMaItui
MIPYKUHBI,

Pewenue 3anau

Bec tema. HeBecoMoCTb.

CrnoxeHune Cuil,
HaIlpaBJICHHBIX IO OAHOU
IpSAMON.
PaBHOp€elcTBYIOIIIAs CUII.
®poHTanbHAas
JnaboparopHas pabora
«IIpaBuiia CloXeHus CUID»

Cuna tpenus. Tpenue
CKOJBXeHUs. TpeHue
nokos. TpeHue B mpupoae u
TEXHHUKE.

HU3MEHEHUS! CKOPOCTH TeJla WU €T
nedopmanyu. Onrcanne peaabHbIX CUTyaluit
B3aMMOJICHCTBUS TEJN C MOMOIIBIO0 MOJETIEH, B
KOTOPBIX BBOJIUTCS MOHATHE U N300pakeHne
CHJIBL.

N3yuenue cuibl ynpyrocrH.

AHanm3 NpaKTHYECKUX CUTYAIHid, B KOTOPBIX
MIPOSIBIISIETCSI IEHCTBHE CHIIBI YIPYTOCTH
AHanu3 CUTyalii, CBSI3aHHBIX C SBJICHUEM
TSATOTCHUSI.

OO0BsICHEHHE OPOUTATLHOTO ABMKEHUS TUTAHET
C HCTIOJIb30BaHUEM SIBJIICHUS TSATOTCHHS U
3aKoHa nHepuuH. M3Mepenune Beca Tena ¢
ITOMOIIBI0 THHaMoMeTpa. O00CHOBaHME
3TOTO CrIoco0a H3MEpEeHHUS.

AHanu3 ¥ MOJEIMPOBAHUE SABJICHUS
HEBECOMOCTH.

DKCTepuMeHTaIbHOE IMOTyIeHUE ITPaBHIIa
CJIOKEHHUS CHJI, HAIPaBJICHHBIX BAOIh OJTHOMN
npsimoit. OnipesienieHre BeIMYUHBI
PaBHOAECHCTBYIOIIEH CHJL.

W3ydeHne cuitbl TpeHHUS CKOJNBKEHUS W CHITBI
TPEHUSI TTOKOSI.

AHanu3 NpakTUYECKUX CUTYallui, B KOTOPBIX
MIPOSIBIISIETCSI IEHCTBIE CHITBI TPEHUS,
HCTIONB3YIOTCS CIOCOOBI €¢ YMEHBILICHHS UITH
YBEIUYECHUSA

Pemenwne 3amau ¢ ucmonp3oBanueM GopMya
JUTS pacueTa CHIIBI

TSDKECTH, CUIIBI YIIPYTOCTH, CUIIBI TPEHUSA

KPEIIeIKOM,
Habop rpy30B,
JIAHENKA, OJIOK,
pblyar, HUTh
HEPACTSKUMAS,
JIUHAMOMETD.

JlaboparopHnas
pa6ora Ne 7 (1 u)
Perenue 3agau

JlaGopatopnas pabora Ne 7
«['pagynpoBanue TpYyKUHBI
u HU3MepeHue CHII
JTMHAMOMETPOM).

HccenenoBanue 3aBUCUMOCTH CUIIBI
YIPYTOCTH OT YIJIMHEHHUS] pE3UHOBOTO IIHYpa
WJIH TIPYKUHBI (C IOCTpOeHHeM rpaduka).
Uzmepenue Beca Tena ¢ TOMOIIBIO
nuHamoMmeTpa. O00CHOBaHUE

3TOrO croco0a N3MEepeHus..

HunamomeTp ¢
IpeesIoM
u3Mmepenus S5 H,
npy>XHHA Ha
TUTaHIIETe,
rpy3bl Maccoi 1o
100 T.

JlaboparopHnas
pa6ora Ne 8 (1 u)
Perenue 3agau

JlaGoparopnas padora Ne 8
«/3mepenue CHITbl TPEHUS C
MOMOIIIBIO TUHAMOMETPAY.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS OT
Beca Tella
U CBOMCTB TPYLIMXCS TIOBEPXHOCTEH.

JepeBsiHHBII
O6pycox, Habop
Ipy30B,
MeXaHH4YecKast
CKaMbsl,
JTITHAMOMETD.

JlaBjieHHe TBePABIX TeJl, ;KUAKOCTe 1 ra3os (20 1)

[aBnenue.
[Tepenaua
JIaBIICHUSI
TBEPABIMHU
TeNnamu,
KHUIKOCTIMH U
razami (4 4)

Japnenue. CnocoObl
YMEHBIIICHUS W YBEITUYCHUS
JIABJICHUS.

JaBnenue rasa.
3aBHCHUMOCTD JIaBJICHUS Ta3a
oT 00BbeMa U TeMIIepaTyphl.

[lepenaua JIaBIICHUS
JKUIKOCTBIO M Ta30M. 3aKOH
ITackans.

IIneBMaTHYECKHE MAIIIMHEI.

AHanu3 u 00BbsICHEHHE OTIBITOB U
MPAKTUYECKUX CUTYalni, B KOTOPBIX
MIPOSIBJISIETCS CUJIA JIABJICHUIS.
OO0pbsacHeHue crIoco00B YMEHBIIICHUS U
YBEJIMUCHHS AaBJICHUSI.

Uzyuenne 3aBUCUMOCTH 1aBJICHUS ra3a oT
o0BeMa U TeMIIepaTypsbl.

Nzydenne ocobeHHOCTEH TIepeady IaBIeHHS
TBEPABIMH TEJIAMH, )KUIKOCTBIO U Ta30M.
OO0bsacHeHue pe3ybTaTOB OMBITOB
0COOEHHOCTBIO CTPOEHUS BEIIECTBA B
TBEPIOM, KHUJIKOM U ra3000pasHOM
COCTOSIHUSIX.




OKCIIEpUMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
ITackans.

Pemenue 3anau Ha pacuéT AaBjIeHUN
TBEPAOIO TeNa.

JaBneHnne
KUAKOCTH (4 1)

3aBUCHUMOCTh JaBJICHHS
KUJKOCTH  OT  TIyOWHBI
MOTPY>KCHHUSL. Pewenue
3a1a4

I'mapaBauyeckuii mapagokc.
Coo0mraroruecst CoCyIbl.

I'mppaBnuyeckue
MeXaHu3MBbI. Penienue 3agau

HccnenoBanne 3aBUCUMOCTH JIABJICHHSI
JKUJKOCTH OT TIIYOUHBI TIOTPYKEHUS U
TUTOTHOCTH JKUJIKOCTH.

HaGmonenue u o0bsICHEHNE
THUAPOCTATHUECKOTO MapaioKkca Ha OCHOBE
3akoHa [lackans.

Nzydenne cooOmarommx cocy0B.
Pemenue 3aau Ha pacyeT AaBIeHUS
YKUJKOCTH.

OOBsICHEHHE TIPUHITATIA JEHCTBHUS
TUIPABIMYECKOTO Mpecca.

AHanu3 1 00bSICHEHUE MPAKTUICCKUX
CUTYyallui, TEMOHCTPUPYIOIIUX TPOSIBICHHE
JIABJICHUS )KUJIKOCTH U 3aKkoHa [lackas.

ATtMocdepHoe
nasienue (5 u)

Atmocdepa 3emnu u
aTMochepHoe TaBIeHHeE.
[Tpu4mHBI CYIIIECTBOBAHUS
BO3yLTHOW 00O0JIOUKH
3emutn.

OmneiT Toppuyennu.
Nsmepenne armochepHOTO
JaBJICHUSL.

3aBUCHMOCTH aTMOC(EPHOTO
TaBJICHUS OT BBICOTHI Ha/J|
YPOBHEM MOPSI.

[TpuGops! s n3MepeHus
aTMOC(EPHOTO JaBJICHHS

DKCIepUMEHTATLHOE O0HAPYKEHHUE
aTMoc(epHOro JaBICHUS.

AnHanmu3 ¥ 00bSICHEHHE OTBITOB U
MPAKTUYECKUX CUTYalUH, CBI3aHHBIX C
JCUCTBUEM aTMOC(EPHOTO JTABIICHHUSI.
OOmBsicHeHue cylecTBOBaHUS aTMoc(hephl Ha
3emMIiie U HEKOTOPBIX TUIaHEeTaX WU ¢
OTCYTCTBHS Ha APYTHX MIaHeTax u JIyHe.
OOBsicHEHUE U3MEHEHUS IIOTHOCTH
aTMocdepsl C BEICOTON U 3aBUCHUMOCTH
aTMOC(EPHOTO IaBJICHUSI OT BBICOTHI,
Pemenue 3a1a4 Ha pacu€T aTMochepHOro
JIABIICHUSI.

Uzyuenwue ycTpoiicTBa 6apoMeTpa-aHepoHIa.

JencTBue
JKHIKOCTH U Ta3a
Ha TIOTPYKEHHOE
B HEX Teno (5 u)

Jle¥cTBUE *KHUIKOCTH M ras3a
Ha TIOTPY>KEHHOE B HUX TEJIO.

BriTanikuBaromas
(apxumenoBa) cra.

3akoH Apxumena.

IImaBanue Ten.

DKcrepuMeHTaIbHOe OOHApYKEHUE IEHCTBHS
’KAJIKOCTH U T'a3a Ha MOrPYKEHHOE B HUX
TEJNO.

[IpoBeneHme u 00CYKICHHUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOIIEH Ha
TEJO B )KUIKOCTH, OT 00hEMa NOTPYKEHHO B
JKHJIKOCTh YaCTH TeJia U OT INIOTHOCTH
JKUJTKOCTH.

BosayxomnnaBanue.
JlaboparopHnas JlaboparopHnas pabora Ne 9 Ormpenenenre BEITAIKUBAIONIEH CHITHI,
pabora Ne 9 (1 u) | «Onpenenenue JIENCTBYIONIEH Ha TeNo, MOTPY>KEHHOE B

Pemenne 3anaq

BBITAJIKUBAIOIIECH CUJIBI,
JIeUCTBYIOIIEN Ha
IOrpy>KEHHOEC B Y KUIKOCTH
TEJOM.

KHUIKOCTh.

JlaGopatopHnas
padora Ne 10

(1)

Pemenue 3agau

Jlaboparopras padora Ne 10
«BpIsIcCHEHHE YCIOBUI
TUTaBaHUs TeNa B
KHUJIKOCTHY.

KonctpyupoBanue apeomerpa. UccnegoBanue
3aBHCUMOCTH Beca Tella B BOJE OT 00beéMa
MIOTPY>KEHHOU B )KHIKOCTH JaCTH TeJa.

PaGora u MmomHoCTh. JHeprus (12 v)

Pa6ora u
MOIIHOCTD. (2 4)

Mexanudeckas padoTa.

MomHocTh. Penrenne 3amau

9KCHepI/IMeHTaJILHOG OIIpEACIICHUEC
MEXaHHYECKOHN pa6OTI>I CHJIBI TSXKCCTH ITIPU
MaaCHNUU TCJIa U CUJIbI TPCHUA ITPU




PaBHOMEpPHOM TIEpEMEIIeHNH TeJa 110
TOPU30HTAIHHON TTOBEPXHOCTH.

Pacuér MomHOCTH, pa3BUBaEMOM MPH
MOIBEME TIO JIECTHHIIE.

Pemrenne 3amay Ha pacyeT MEXaHUICCKOM
pabOThI U MOIITHOCTH.

IIpoctslie

MeXaHU3MHI (3 9)

[IpocThie MEXaHU3MBI:
phruar, 6JI0K, HaKJIOHHAS
IJIOCKOCTHE Y CIIOBHE
paBHOBECHS phIyara.

OrnpeseneHre BEIUTPHIIIA B CHUIIE IPOCTHIX
MEXaHU3MOB Ha MIpUMEPE phluara,
MOJIBMIKHOTO Y HEMOABM)KHOTO OJIOKOB,
HaKJIOHHOM INIOCKOCTH.

TTonBmxHEIN U
HEIMOABMKHBIN
010KM, HAbOP
TrPY30B, HUTb,

Pemenue 3agau

MEXaHU3MOB.

[IpocTbie MexaHU3MEI B OOHapy>keHre CBOWCTB MPOCTBIX MEXaHU3MOB | AMHAMOMETP,

TEXHHKE, OBITY ¥ IPUPOJIE. B Pa3JINYHBIX HHCTPYMEHTAX 1 HITaTHB,

—————————————————————————— MPUCTIOCOOJICHHSX, HCIIONIB3YEMbIX B OBITY U | JIMHEHKa.

Mowmenrt cuisl. [IpaBumno TEXHUKE, & TAKXKE B )KUBBIX OPraHU3Max.

MOMEHTOB. «30JI0TO€ Pemrenue 3a1au Ha npuMeHEHHE TIpaBUIIa

MPaBWJIO» MEXAHUKH. paBHOBecHs perdara u Ha pacuet KIT/I.

®ponTansHas 1abopaTopHas

pabora «3yueHue

TOZIBHKHBIX U

HETIOIBIKHBIX OJIOKOBY

IlenTtp TsKECTH TENA.

VYcnoBus paBHOBECHUS TEIL.
JlabopatopHas JlaboparopHast pabota Ne 11 | HMccnenoBanue yclnoBuid paBHOBeCHs pbiuara. | Peryar ¢
pabora Ne 11 «BrlsicHeHHE YCIIOBHS | DKCIIEPUMEHTAIBHOE TIOKA3aTeIbCTBO KpEIUICHHAMHA
(1) PaBHOBECHS pbIYara» PaBEHCTBO Pa0OT MPH MPUMEHEHUH MPOCTHIX | JUIS TPY30B,

HAOOP IPy30B 1O
100 r.,

JUHAMOMET]
JlabopatopHas JlaGoparopnas padota Ne 12 | Onpenencuue KI1/1 HakIOHHO# MIIOCKOCTH. IlraTus,
pabota Ne 12 «Omnpenenenne KIIJI npu MeXaHU4ecKas
(1) MOJBEME TEJA 110 HAKIIOHHON CKaMbsl, OpyCcOK
Perienue 3a7au | IIOCKOCTH». C KPIOYKOM,

TUHelKa, Habop
Ipy30B,
JUHAMOMETD.
MexaHunueckast [lorenumanbHast  3HEprus. | DKCIEPUMEHTAILHOE ONpEAeICHUE
sneprus (3 u) Kunernueckast sHeprusi. W3MEHEHUs! KHHETHYECKOW 1 MOTEHIINATbHOU
-- SHEPTHUU TeNa NPHU er0 CKAaThIBAHUH 110
IpeBpaienre OHOTO BHJA | HAKIIOHHOW INTIOCKOCTH.
MexaHuueckold dHeprun B | ©opMyIHpOBKa HA OCHOBE UCCIIEAOBAHMUS
IOpyrod. 3aKOH COXpaHEHHs | 3aKOHA COXPAHEHUs SHEPTUU.
W W3MEHeHHs JHepruu B | PemieHue 3a1ay ¢ MCHOIB30BAHUEM 3aKOHA
MeXaHHKe. COXpaHEHUs SHEPTHH.
[MpakTuky™M 1O penieHuro 3aaa4 (8 4)
Pesepr (3 u)
TemaTnueckoe Copepxanne mo TeMmam OcHOBHBIE BUABI AeSITETbHOCTH Hcnonb3oBanue
MJIAHUPOBaHUe yyalmxcs o0opynoBaHus
«IkoaBbHOTO
KBAHTOPUYMay
8 kuacc (68 u)
TenioBble siBjieHus (23)

Temossle TennooOMeH U TemIoBoe ObocHoBaHNE PaBUII U3MEPEHUS JlaGopatopHblit

nporieccsl (6 1) paBHOBecue. Temneparypa. Temrneparypsl. CpaBHEHHE Pa3JIMUHbIX | TEPMOMETp, AaTUUK




CBsI3b TEMIIEPATYpPHI CO
CpeAHEel CKOPOCTHIO TETJIOBOTO
Xa0THYECKOTO IBMXKEHHS
YaCTHIL.

Buytpennss sneprus. Pabora u
Teruronepeaavya Kak CriocoObI
W3MEHCHUS BHYTPCHHEH
SHEPTUH Tea.

Buae! Terionepenayu:
TETUIONPOBOAHOCTh, KOHBEKIIMS,
H3IIy4YCHHUE.

KonnuecTBO TEMIOTEHI.
YV nenpHast TENI0EMKOCTb.

3aK0oH COXpaHCHHS YHEPTHH B
TEIUTIOBBIX MPOIIeccax.
YpaBHeHue TeroBoro Oajganca.

VnenpHas TemioTa CropaHusi.

CITIOCOOOB M3MEPEHUS U IIIKAIT
TeMrieparypsl. Habmonerne u
O0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MECHECHUE
BHYTpPEHHEH SHEPTHH TeNa B
pe3yibTaTe Teronepeaadn u padoTsl
BHEIIHUX CHUIL.

HaGmronenue v 00bSICHEHHE OIBITOB,
00CYKJICHHUE MTPAKTHYECKUX
CUTYaIUH, TIEMOHCTPUPYIOIIHE
pa3IMYHBIC BUIBI TETUTONICPEIAUM:
TEIUIONPOBOTHOCTh, KOHBEKITHIO,
U3ITyYeHUE.

Pemenne 3a7a4, CBSI3aHHBIX C
BBEIYMCIICHHEM KOJUYECTBA TEILIOTHI U
TEIJIOEMKOCTH TIPH TETTIOOOMEHE.

TEMIIEPATYPHI.
JemoHcTpanus
«3meHnenne
BHYTPECHHEU
SHEPTHUH TeNa PH
TPEHUH TIPH yAApe»:
JTATYUK
TEMIIEPATYPHI, ABE
JIOCKH, 1B
CBHHIIOBBIE
IUTACTUHKH,
MOJIOTOK.
JeMoHncTpanus
«Ilornomenue
CBETOBOM SHEPTUW»:
JIBa AaTYMKa
TEMIIEPATYPHI,
JIaMIIa, JINCT Oenoi
W 4€pHoOii Oymary,
CKOTY

JlabopartopHast
pabota Nel (1 u)
Pewenue 3anau

JlaboparopHusie paboTer Nel
«CpaBHEHHUE KOJINYECTB
TEIUIOTHI IPH CMEIINBAHUU
BOJIbI pa3HOM TEMIIEPATYPBI».

HUccnenoBanue siBieHMs TemIooOMeHa
npu CMEIIMBaHUN XOJ'IOI[HOI\/'I u
ropsiuei BOJBI.

HaGutoienue ycraHoBICHUS
TEIUIOBOTO PAaBHOBECHS MEXTY
ropsiyei ¥ XO0JIOAHOU BOAOH.

Jatunk
TEeMIIepaTyphl,
TEPMOMETP,
KaJIOPUMETP,
MEpPHBIA HWIHHIP
(MeH3ypka),
1aboPaTOPHBIH
CTaKaH, ropsiyasi u
XOJIOHAS BOJIA

JlaboparopHast
pabota Ne2 (1 u)
Pemenue 3agay

JlaGopatopHsie paboTsl Ne2
«3MepeHue yaenbHou
TEIJIOEMKOCTH TBEPJIOTO TeJay.

Ornpenenenre KOMMIecTBa TEIIOTHI,
MTOJTy4E€HHOTO BOJION NP
TEIUI00OMEHE C HarpeThIM
METaJUTHYECKUM IFITAHIPOM.
OrnpeneneHue yeapHol
TEIIOEMKOCTH BEIIECTBA.

Jatuuk
TEeMIIepaTyphl,
TEPMOMETP,
KaJIOPUMETP,
ropsiyasi ¥ XoJI0JHas
BOJa, MEPHBII
UWIUHAD, TPY3
HWIWHJIPUYECKUH C
KPIOUKOM, HUTb,
DJIEKTPOHHBIE BECHI.

IInaBnenue u
oTBepzeBanue (6 1)

IInaBnenune u KpUCTaJUIU3alusl.
y,IleJ'IBHaSI TCII0TA IIJIaBJICHU .

®ponTanbHas mabopaTtopHas
pabora «Ompenencure
YHCHBHOﬁ TCIJIOTHI IIJTIABJICHUA
JBIA»

Pemenue 3anau

dpoHTanbHas 1abopaTopHas
pabota «ObOpa3oBaHue
KPHUCTAJIOB)

Pemenue 3anau

Habnronenue mpoiiecca riaBieHUs
KPUCTAITHYECKOTO BEIIECTBA.
CpaBHEHHE MPOIIECCOB IABICHUS
KPUCTAIITMUECKHX TEN U pa3MsIrdeHuUst
MIPH HarpeBaHWK aMOP(HBIX TEIL.
Ompenenenre yIeIbpHON TETIIOTH
1aBiieHus Jibaa. OObsICHEHNE
SIBIICHUH TUTABICHUS U
KpUCTaJLTM3AIMN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.

®poHTanbHAs
JaboparopHas
pabota
«Ompenenenne
YAEIBHOMN TEIIOTHI
TIJTABIICHUS JIbIAY:
JATINK
TEMIIepaTyphbl,
KaJIOpUMETP, COCY
C TaIOLIUM JIBIOM,
COCY/[l C BOJIOH,
JJIEKTPOHHBIC BECHI.
®poHTanbHas
naboparopHas
pabora
«O6pazoBaHue
KPHUCTAIJIOBY:
MUKPOCKOTII,
npoOupKa c




HACBIIICHHBIM
pacTBopoM
JIByXPOMOBOKHCIIOTO
aMMOHHA,
MPEIMETHOE CTEKJIO,
CTCKJISTHHASI
MaJoyKa.

Hcnapenue u
KoHmeHcarus (6 u)

Hcnapenue u KOHIGHCAITUS.

Kunenne. Y genpHas Teniaora
mapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JaBICHMS

Habnronenue siBieHus HCapeHus U
koHjeHcauu. OObSICHEHUE SIBIICHUH
WCTIAPCHUS U KOHJICHCAIIUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHUSI.
Hab6monenue u 00bsICHEHHE TTpoTiecca
KHIICHUS, B TOM YUCJIC 3aBUCUMOCTH
TEMIIepaTypbl KUTICHUS OT JIaBJICHUSI.

JeMoHncTpanus
«cnapenue
CIIUPTa»: JaTINK
TEeMIEPaTypHl,
POOUPKa, JINCTOUKU
OyMmaru, pe3uHKH,
pasHbIe CIUPTHL.

JemoHcTpanus
«3yueHue
npolecca KUMeHus
BOJIBI»: TATYHUK
TEeMIEPaTypPHI,
mITaTuB
YHUBEPCAIbHBIN,
Ko/10a CTEK/IsTHHA,
CITUPTOBKA,
TTOBapeHHAas COJb.

Bnaxuoctb
BO31yXa (2 1)

BnaxxHocTs Bo3ayXa.
®poHTangpHas J1adopaTopHast
pabota «/3mepenne
BJIa>KHOCTH BO3LyXay.

OrnpeneneHrne OTHOCUTENbHOU
BIIAKHOCTH BO371yXa,

OpoHTaNnbHAs
naboparopHast
pabota «/3mepenne
BIIaKHOCTH
BO3/IyXa»; JaTYUK
TEMIIEPaTypHI,
TEPMOMETD, MapJIs,
COCy/Jl C BOJIOMH.

JIBurarenn
BHYTPEHHETO
cropanusi (2 4)

[TpuHIHATTEI pabOTHI TETLTOBBIX
JIBUTATEJICH.

KIIJI TenmoBoro gBuraTens.
DKOJOTHYECKHE TIPOOITEMBI
HCIIOJIL30BaHUS TEIIOBBIX
MaIlFH.

Ananmu3 paboThl U 00bSICHEHHUE
MPUHLMIIA ISHCTBHS TETIJIOBOTO
JBUTATEIS.

Brruncnenye KoJM4ecTBa TeMIOTH,
BBIJICJISIOLIETOCS TIPH CTOPaHUH
pa3NMUYHBIX BUOB ToruBa, U KI1]
JBUTATEIS.

Ob6cy>kaeHne 3K0JIOTHYECKIX
MOCJIEICTBUN NCTIONB30BaHUS
JBUraTesiell BHyTPEHHEr 0 CrOpaHus,
TEIUIOBBIX M T'MJIPOIEKTPOCTAHIIHN.

DJIeKTpUYECKHE H YJIEKTPOMarHuTHbIe siBjeHusi (30 u)

DIeKTpUIecKre
3apsibl.
3apspKeHHbIE Tena U
X B3aUMOJIEHCTBHUS

(69)

Onextpusanus Te. [[Ba Buga
AIIEKTPUUYECKHUX 3aPSI/IOB.
B3aumoaeiicTBue 3apsioB.
3aKoH COXpaHEHUs
3NEKTPUIECKOTO 3aps/ia.

3akon Kymona.
OnexTprudeckoe moJie.
[punnun cynepnozuyn
JNEKTPUUECKHX MOJIEH.

OneMeHTapHbII
3JIEKTPUUECKUHN 3apsijl.

Crpoenue atoMma.

HaOroieHie 1 IpOBEICHUE OIBITOB 110
AJIEKTPU3AIIUH TEJ IPU
CONPUKOCHOBEHUH U UHITYKITUCH.
HabGmronenue u 00bsCHEHHE
B3aMMOJEUCTBHS OJJHOUMEHHO U
Pa3HOMMEHHO 3apsKECHHBIX Tell.
OO0BsicHEHNE TIPUHITATIA TCHCTBHS
3JIEKTPOCKOIIA.

OOBsICHEHUE SIBIICHUH 3JIEKTPU3AIUU
TP COTMIPUKOCHOBEHUH TE U
WHAYKIHEH ¢ UCTIOIh30BAaHUEM 3HAHUIA
0 HOCHTEJSAX DIIEKTPUYECKUX 3apAIOB B
BEIIIECTBE.

Pacnio3naBanue 1 0ObsICHEHHE SIBICHUN
ANIEKTPU3AIUU B TIOBCETHEBHOM KU3HU.




HpOBO,I[HI/IKI/I, AUBJICKTPUKU U
MOJIYIIPOBOAHHKHU.

Konmencarop. DHeprus
ANEKTPUIECKOTO TIOJIS
KOHJICHCATOPOB.

HabGmronenue u 00bSICHEHHE OIBITOB,
WUTIOCTPHUPYIONIUX 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsna. HaGmronenue
OTIBITOB TI0 MOJICITMPOBAHUIO CHIIOBBIX
JIUHUH 3JIEKTPUIECKOTO TIOJISL.
HccnegoBanue ACHCTBUS
ANEKTPUIECKOTO MOl Ha IPOBOTHUKU
1 JUDJICKTPUKH.

ITocTostHHBINM
3NIEKTPUUECKUNA TOK
(59)

IToCTOSIHHBIN ANEKTPUUECKHUM
TOK. Y CIIOBHS
CYIIECTBOBAHUS
3IEKTPUYECKOr0 TOKA.
HcTouHMKY IOCTOSHHOTO
TOKa.

JelicTBuE AIEKTpUYECKOTO
TOKA. DIEKTPUICCKUN TOK B
JKUJKOCTSIX U razax.

DJIEeKTpUYECKas LEIb.

HaGmroneHue pa3iuyHbIX BUIOB
JEHCTBUS IEKTPHIECKOTO TOKA 1
oOHapyXeHHe dTHX BUIOB JICUCTBUS B
IMOBCEIHCBHOM JKU3HH.

COopKa 1 UCTIBITAHHUE JIIEKTPUUECKOM
LIENH [TIOCTOSIHHOI'O TOKA.

JlaboparopHas Cuna Toka. N3mepeHne cuiibl TOKa aMIEPMETPOM. Jatunk Toka,
pabota Ne 3 JlaGopatopnast padora Ne 3 amIepMeTp
(19 «Cb6opKa 21IEeKTpUIECKON JBYXIIPEIEIbHBIN,
LENH U U3MEPEHUE CUJIBI WCTOYHUK IUTAHUSA,
TOKA B €€ Pa3InIHbIX KOMILJICKT
y4acTKax». MPOBOJIOB,
PE3UCTOPHI KITHOY.
JlaboparopHas Hamnpsixenue. N3mepenne 31eKTpruiecKoro JaTtank
pabora Ne 4 JlaGopatopnas padota Ne 4 HaIpsKEeHUS! BOJIBTMETPOM. HapsKeHUs,
(19 «I3MepeHue HaIpsDKEHUS Ha BOJIETMETP
Pa3IMYHBIX Y4acTKaX JIBYXTPEAEIbHBIMH,
ANIEKTPUYECKO LIeTIH». WCTOYHUK IUTAHMSA,
KOMILJIEKT
MIPOBOJIOB,
PE3UCTOPHI, KITFOY
3akon Oma ans | DnexTpuyeckoe [TpoBeneHre U OOBICHEHUE OIBITOB, JemoHncrpanus
yyacTka Leny. | conpoTuBiieHUE. 3akoH OMa | TEMOHCTPHUPYIOIUX 3aBHCUMOCTh «HccnenoBanue
ConporusneHue JUISL yYaCTKa SJIEKTPUUECKON | DIIEKTPUYECKOTO COMPOTHBIICHUS 3aBUCUMOCTH CHJIBI
(3 ) LETH. MIPOBOJTHUKA OT €T0 JTUHBI, TIOMIATH TOKa B IIPOBOTHUKE
-- TIOTIEPEYHOTO CEUSHHS ¥ MaTepHaa. OT HaNpsDKEHUS»:
VY enapHOE CONPOTHBIICHHUE JATYUK TOKA, JaTYUK
BEIIEeCTBA. HaTpsHKEHUs,
Pemenwue 3agau. peocTar, HCTOYHUK
MUTaHUS, KOMILIEKT
MIPOBOJIOB, KIIIOY.
JlaboparopHas JlaGopatopnas padoTta Ne 5 UccnepoBanue 3aBUCUMOCTH CHUJIBI JaTtuuk Toka,
paborta Ne 5 «M3MepeHne CONPOTUBIIEHHUS | TOKA, IPOTEKAOIIIEr0 Yepe3 PE3UCTOP, JaTYUK
(1) MPOBOJHMKA MIPU TTOMOIIN OT COIIPOTHBJICHUS PE3UCTOPA U HaTpsHKEHUs,
Pemenne 3anau amIIepMeTpa U BOJIBTMETPa» | HAMPSDKEHHS HAa PE3UCTOPE. amIepMeTp
JIBYXIPEIEIbHBIH,
BOJITMET]
JIBYXTIPEAEIbHBIMH,
PE3UCTOPHI,
WCTOYHUK TTHTAHHUS,
KOMILIIEKT
MIPOBOJIOB, KITIOY
JlaboparopHast Pacuér conporusnenus Pemenue 3agay ¢ UCIoIb30BaHUEM Jatuuk oxa,
pabora Ne 6 poBoIHUKA. PeocTaTsl. 3akoHa Oma u popMy1 pacyera WCTOYHHK TTUTAHUS,
(1) JlaGopatopnas pabora Ne 6 JIEKTPUYECKOTO COIPOTUBIICHMUSL. KOMIUIEKT




Pemenwne 3amaa

«PerynupoBaHue CHIBI TOKA
peocTaTom».

IMPOBOJOB, KJIIOY

JlaboparopHas ITocnenoBarenbHOE [IpoBepka npaBuia CIOKEHUS JlaTuuk TOKa,
pabota Ne 7 COEAMHEHHE IIPOBOAHUKOB. HanpsDKEHUH MPY TOCIeI0BATEIbHOM JATYUK
(1) JlaGopatopnas pabora Ne 7 COCIMHEHHH IBYX PE3UCTOPOB. HaTpsHKEeHUs,
«3yueHue AHanu3 cuTyaluil NocaeA0BaTEIbHOTO | aMIEpMETP
[I0CJIEI0BATEIILHOTO COCIMHEHUSI TPOBOJHUKOB B JOMAIIHUX | ABYXIpPEACIbHBIH,
COEIMHEHMSI IPOBOTHUKOBY | BJCKTPHUYECKUX CETSX. BOJITMET]
JBYXHOpEIEIbHBIH,
PE3UCTOPHI,
HUCTOYHUK
MOCTOSIHHOTO TOKa,
KOMIUIEKT
MTPOBOJIOB, KITIOY
JlabopartopHast [MapanmnensHoe coenunenue | [IpoBepka mpaBuia 1 CUiIbl TOKA py | JlaTdmk Toka,
paborta Ne 8 MIPOBO/THHKOB. MapauieIbHOM COSIMHEHNH JTATIUK
(1) Jlabopatopnas pabora Ne 8 PE3UCTOPOB. AHANIN3 CUTYaIUH HaTpsHKEeHUs,
«M3yueHne mapajuIeNbHOrO | MapajuIeIbHOTO COCTMHEHHS amIepMeTp
COEAMHEHHS IPOBOJAHUKOB» | TIPOBOJHUKOB B JOMAITHUX JIBYXTIPEAEIbHBIMH,
ANEKTPUIECKUX CETSX. BOJIETMETP
JBYXIPEIEIbHBIH,
PE3UCTOPHI,
HMCTOYHHK
MOCTOSIHHOTO TOKa,
KOMILJIEKT
MPOBOJIOB, KITIOY
Pabora u mMomnrHocTh | PaboTa M MOIIHOCTH Omnpenenenue padoThI AMeKTpUueckoro | JlaboparopHas
TOKa. ANEKTPUIECKOTO TOKA. TOKA, MMPOTEKAIOIIETO Yepe3 Pe3UCTOP. pabota Ne
JlaboparopHast Pewenne 3anau Omnpenenenre MOIIHOCTH «M3mepenue
pabora Ne 9 -- ANEKTPUIECKOTO TOKA, BHIJISISIEMON Ha | MOIIHOCTH U PaOOTHI
(54) 3axon xoyns — Jlenna. pesucrope. TOKa B
Pemrenue 3anau HccnenoBanne 3aBUCUMOCTH CHITBI TOKA | 3JIEKTPUIECKON
-- 4yepe3 JaMIoYKy OT HAIpPsDKEHUS Ha JamIe»: TaT4uK
DJeKTpOnpoBOAKA U HEH. TOKA, TaTIUK
notpedurenn anekTpudeckoir | Onpenenenne KI1J] narpesatens. HaIpsKEHUS,
sHepruu B ObITY. KopoTkoe OOBsicHEHNE YCTPONCTBA U IPUHIUIA amIepMeTp
3aMBIKaHUE. JEACTBUS TOMAIITHUX JIBYXTIPE/ICTBHBIH,
-- 3IIEKTPOHArPEBaTEIbHBIX MPHOOPOB. BOJITMET]
JlaboparopHas padorta Ne 9 OOBsicHEeHHE TPUYUH KOPOTKOTO JBYXHOpeIEIbHBIMH,
«/3MepeHne MOITHOCTH U 3aMBIKaHUS U TIPUHIIHAIA JEHCTBUS JIaMITOYKa,
paboThI TOKA B TUTaBKUX MPEJOXPAHUTEIEH. WUCTOYHUK TUTAHHUS,
ANEKTPUUECKOM JTAMIIEY. Pemenwne 3a1a4 ¢ MCIONIb30BaHUEM KOMIUIEKT
Pemenue 3agau 3akoHa Jxoynsa-JIenua. MIPOBOJHUKOB, KIIFOY
HabmoieHe BO3HUKHOBEHUS
AIIEKTPUIECKOTO TOKA B XKHJIKOCTH.
MarnutHsle [locTossHHBIE MATHUTHI. JemoHcTpanus
SBJICHUS MarunutHoe 1nose «U3mepenue momust
JlaboparopHast MOCTOSIHHBIX MAarHUTOB. MOCTOSIHHOTO
padora Ne 10 MaruauTHOE 1T0JIe 3eMITH. MarHUTay: JaTIAK
JlaGoparopHast -- MarHUTHOTO TOJI,
pabora Ne 11 ONEeKTPOMAarHuThl U X MTOCTOSTHHBIN MarHuT
(59) NIPUMEHEHUE. MOJIOCOBOIA.
Jlaboparopnas padora Ne 10 JlaboparopHnas
«COopKa 3JeKTpOMarHuTa u pabota Ne
UCTBITAHUE €0 ICHCTBUS. «U3ydYeHHe
-- MarHUTHOTO TOJISI
MarHuTHOe 10JIe TOKa. MOCTOSIHHBIX

JleMicTBHE MAarHUTHOI'O ITOJIS
Ha MPOBOJHUK C TOKOM.

MAar"guToB» . JaTUYHUK
MAar"auTHOT O I10JI,




DIEeKTPUIECKUN ABUTATENb.
Hcnonn3oBanue
3JIEKTPOJBUTATENEN B
TEXHUUYECKUX YCTPOUCTBAX U
Ha TpaHCHIOpPTE.
JlaGoparopHnas padora Ne 11
«M3ydyeHHE DIICKTPUICCKOTO
JIBUTaTEIIs IOCTOSHHOTO TOKA
(ma Mmomenm)».

MMOCTOSIHHBIM MarHuT
II0JIOCOBOM, JIMHEHKA
U3MEpHUTEIThbHAS
JlaboparopHas
pabota Ne

«Coopka
AJICKTPOMAarHuTa 1
HCIBITAHUE €TO
JIEHCTBUSY:

CgeToBble siBjeHust (10 4)

3aKoHBI UcTtounuk cBeta. | Habmonenue onbIToB, Ocaetutens ¢
pacipocTpaHeHHS IIpamonuneiinoe JEMOHCTPHPYIOLINX SIBIICHUE HCTOYHUKOM CBETa
ceera (5u) pacnpocTpaHeHHE CBETa. MPSIMOJIMHEHHOTO pacpoCTpaHEeHUs Ha 3,5 B, uctounux
-- cBeTa (BOSHUKHOBEHUE TCHU U MUTaHUS, KOMILIEKT
Otpaxenue cBera. [lmockoe | MOJXYTEHH), U UX UHTEPIPETALUS C IIPOBOJIOB, ILIEJIEBAsI
3epKajo. 3aKOH OTpPa)XeHHs | UCIOJIb30BAaHUEM MOHSTHS CBETOBOTO nuadparma.
CBeTa. Iy4a.
Pewienue 3agau OOBscCHEHNE U MOAETHPOBAaHUE OcBeturens ¢
-- COJIHEYHOT'O U JIYHHOTO 3aTMEHHUI. HCTOYHUKOM CBETa
[Ipenomnenue cpera. Uccnenosanue 3aBUCUMOCTH yTJia Ha 3,5 B, ncrounuk
Pemenue 3agau CBETOBOT'O JIy4a OT yIJia MaJeHHUs. MUTaHUS], KOMIUIEKT
W3yuyeHne cBONCTB N300paKeHUs B MIPOBOJIOB, 1lI€TIEBas
IUIOCKOM 3€pKalle. nmuadparma,
Habnronenvie u 0ObsICHEHUE OTBITOB 10 | TIONYLIMIHHAD,
MPEJIOMIICHHIO CBETa Ha TPAaHULIE IUTaHIIET Ha
Pa3INYHBIX Cpell, B TOM YHCJIE ONBITOB | TUIOTHOM JIUCTE C
C IOJIHBIM BHYTPEHHUM OTPAKEHHUEM. KPYTOBBIM
Pacnio3snanue siBIeHU OTpakeHUs U TPaHCHOPTUPOM
MPEJIOMIICHHSI CBETA B IIOBCEIHEBHOI
JKU3HMU. Ocserutens ¢
Pemenune 3a7a4 ¢ UCIOIb30BaHUEM HCTOYHUKOM CBETa
3aKOHOB OTPAXEHHUS U MIPETOMIICHUS Ha 3,5 B, uctounux
CBeTa. MUTaHUS, KOMIUIEKT
MIPOBOJIOB, IIEJIEBAs
nuadparma,
MOy IAJIMHP,
IJTAHIOICT Ha
IUIOTHOM JIMCTE C
KPYTOBBIM
TPaHCIIOPTUPOM
JInnss! (4 9) Jlunza. dokycHoe [Tony4enue n300pa>keHUH C MOMOIIBIO
pacCTOSIHUE JIMH3BI. coOuparoleii ¥ paccenBaroIIeH JTUH3.
OnTHueckas cuiia JINH3bI. AHanu3 yCTpOMCTB U MPUHIIHIIA
-- JIECTBUSI HEKOTOPBIX ONTHUYECKUX
I'ma3 kak onTrueckas npubopoB: poToanmapara,
cucrema. OnTudeckue MHUKPOCKOIIa, TEIECKOIIa.
npubopsl: poroanmnapar, AmHanu3 siBJIeHHH OJM30PYKOCTH
MHUKPOCKOII ¥ TEIECKOIL. JTATBHO30PKOCTH, MIPUHIINTIA IEHCTBHS
OYKOB.
JlaboparopHas Jlaboparopnas padora Ne 12 | Omnpenenenue ¢pokycHoro pacctosiHust u | OCBeTUTEND ¢
pabora Ne 12 «[lonyuenne  M300paXKeHUsI | ONTHYECKOM CHIIbI COOMPAIOIIEH JIMH3BI. | HCTOYHUKOM CBETa
(1 9) IIPY TOMOIIY JIMH3BD». Ha 3,5 B, ucTo4Huk

Pemenne 3amau

IMUTaHKS, KOMIUICKT
MIPOBOJIOB, IIIETIEBAS
nuadparma, SKpaH
CTaJIbHOM,
HaIpaBJIsIoNas ¢




HU3MEPUTENbHON
IIKaJIOM,

cobuparomye
JIMH3BI,
pacceuBaroas
JINH3a, Clai/
«Mopenn
IpeaMeTay B
penrtepe
PezepB 5 u
TemaTnueckoe Coaeprxanue Mo TeMam OcHoOBHBIE BUABI AeSITeTbHOCTH Hcnonb3oBanue
NJIAHUPOBaHUeE YYaluxcs o0opynoBaHust
«IIxobHOTO
KBAHTOPHYMa»
9 kiacce (68 )
Mexannueckue siBjaenusi (22 1)
Mexanuueckoe MexaHndyeckoe IBWKEHHE. | AHAMM3 W OOCYXIEHHE pPa3UIHBIX
IBIDKEHHE u | MarepuanpHas TOUKA. | BUAOB MEXaHUYECKOTO ABHKCHUSI.
CHOCOOBI ero | Cucrema oTcuera. OO0cyxaeHne TpaHUll MPUMEHUMOCTH
OIMCaHue -- MOJIEH «MaTepHaIbHas TOUKay.

PaBHOMEepHOE
MPSIMOJIMHEWHOE JBIKEHUE.
Pemenne 3amau

HepasHomeproe
NPAMOJIMHEMHOE JIBUXKEHHUE.
Cpenusis ¥  MrHOBEHHas
CKOPOCTb Tena npu
HEPAaBHOMEPHOM JBUKECHUMU.
Pemenue 3anau

YckopeHue.
PaBHOyCKOpEeHHOE
MOPSIMOJIMHEWHOE JIBUKEHUE.
Pemenne 3agau

Onucanue MEXaHHMYECKOTO JIBUIKECHUS
pasnu4HbIMU criocobamul (ypaBHEHHE,
Tabnuna, rpaduk).

AHanu3 JKU3HEHHBIX CHUTyaluil, B

KOTOpI)IX HpOHBHHeTCH
OTHOCHUTEIbHOCTD MEXaHUYECKOr0
IBUKEHUS.

Hab6mronenue MEXaHUYECKOTO

JIBUKEHHSI OTHOCHTEIHHO PAa3HBIX TeI
oTCueTa.

Anamuz  Ttekcta  [amumes o0
OTHOCHUTEILHOCTH JIBIKCHUS;
BHITIOJTHEHWE 3aJlaHU 10  TEeKCTY
(CMBICIIOBOE YTEHHE).

OnpezeneHne  cpelHe  CKOPOCTH
JIBIKEHHSI [IapuKa M0 HAKIOHHOM
TJIOCKOCTH.

Omnpenenenue CKOPOCTH
PaBHOMEPHOTO JIBHIKEHHSL.
Onpenenenre mMyTH, MPOHAEHHOTO 3a
JAHHBIH TPOMEKYTOK BPEMEHH, U
ckopocTH  Tema  mo  rpaduky
3aBHCUMOCTH IIyTH PaBHOMEPHOI'O
JBWKEHHSI OT BPEMEHH.

OO06cyxIeHne BO3MOXHBIX TTPUHITUIIOB
JOeHCTBUS TPUOOPOB, H3MEPSIOLINX
CKOPOCTbH (CITUJIOMETD).

Bbluucnenne mytTd M CKOPOCTH TPH
PaBHOYCKOPEHHOM JIBM>KEHHU TeJa.
OnpexeneHrue TPOWIEHHOTO IYyTH H
YCKOPEHHUSl  JIBIKEHHs  Tella  TI0
rpa@uKy  3aBHCHMOCTH  CKOPOCTH
PaBHOYCKOPEHHOTO MPAMOJIMHEHHOTO
JBIKEHUS TENla OT BPEMEHH.

Pemienne 3amau  Ha  ompeneneHUe




KHHEMaTHYECKHX XapaKTEePUCTUK
MEXaHHYECKOTO JIBIDKCHUS
Pas3INYHBIX BHIOB.

PacrosHanne w  NPHOJHKEHHOE

OIMUCAHUEC PAa3/IMYHBIX BUIOB
MECXaHNMYCCKOT'O IBHMXKCHHA B IIPUPOAC
" TCXHUKC.

JlaGoparopHas
pabora Ne 1
Pewenue 3anau

Jlaboparopnas pabora Ne 1
«HccnenoBanue
PaBHOYCKOPEHHOTO
JBIOKEHHS 0e3 HavaIbHOM
CKOPOCTH».

AHanus u
NpUOTMKEHHOTO
MTHOBEHHOU CKOPOCTH.

obcyxaeHmne
OTIpeIeTICHUS

IMItatus
J1abopaTOPHBIH,
MEeXaHH4YeCcKas
CKaMbsl,
JIEpEBSIHHBIH,
3JIEKTPOHHBIN
CEKYHJIOMED c
JaTYNKaAMU,
MarHUTOYITPABIIIEMbIE
TepKOHOBBIE JATUNKHU
CeKyHaoMepa

Opycok

BzaumonelictBue
Tl

OTHOCUTENBHOCTD
MEXaHUUYECKOI'O  JBIKCHHUS.
IIepBeiii 3akoH HeroTOHA.

Bropoit 3akon HeroToHa.
Pewenne 3anau

Tperuit 3akoH HebroToHa.
[Ipunuun CyHepIo3uLIuU
cui. Pemenue 3anau

Cuna ynopyroctu. 3akoH

I'yka. Pemenue 3anau

Cuna TpeHus: cuja TPEHHS
CKOJIBXKEHUSI, CHJIa TPECHUS
nokosi. Penrenue 3aau

CBobOogHOE HajcHueE.
Omneitel anuinesa. Pemrenue
3a1a4

Cuia
BCEMHUPHOI'O
Pemenue 3agau

TSOKECTH W 3aKOH
TATOTCHUAA.

HeBecoMocTh U nieperpysku.
Pemenne 3agaq

PaBHOMepHOE IBHXKEHUE IO
okpyxxHocTu. Ilepuox wu
yacTtoTa oOparieHus.
JIuneitnas u yrioBas
CKOPOCTb.
HenTtpocTpemurensHoe
yckopenue. Penienue 3aiau

HckyccTBeHHBIE — CITyTHHUKH
3emin. Pemenne 3amaq

Habmonenne u o0CykeHHIEe OIBITOB C
JABMJKCHUEM TECJla IPU YMCHBIICHUH
BIISTHHIO JIPYTUX Ted,
NPENATCTBYIONINX JBIKCHHIO.

Amnanu3 tekcra ['anuies ¢ onucannem
MBICJICHHOT'O OKCIICPUMCHTA,
00OCHOBBIBAIOLIETO 3aKOH HWHEPLIUH;

BBIIIOJTHECHUEC 3aI[aHI/II\/'I o  TEKCTY
(cMBICTIOBOE YTCHHE).

OO6cyxnenne BO3MOYKHOCTH
BBINIOJIHEHHSI 3aKOHA HMHEpPIHU B
Pa3IUYHBIX CUCTEMaX OTCUCTA.
Habnronenue u o0cyxneHue
MEXaHUYECKHX SIBJICHHH,

MIPOUCXO/ISIINUX B CHCTEME OTCULTa
«Tenexka» mpu e¢ paBHOMEPHOM U
YCKOPEHHOM JBIDKEHUN
OTHOCHUTENIFHO KaOMHeTa (PU3UKU.
HeiictBus ¢ BEKTOpAMH  CHII:
BBITIOJIHEHNE 33/IaHUH 110 CI0XKEHUIO U
BBIYUTAHUIO BEKTOPOB.

Hab6mrogenue OIIBITOB,
JEMOHCTPHPYIOLIHX 3aBUCHMOCTD
YCKOPEHHUSI Tejda OT NPUIOKEHHOH K
HEMY CHJIBI X MacChl Tefa.

AHamm3 ® OOBSCHEHHE SIBJICHUU C
WCIIOJIb30BAaHUEM  BTOPOTO  3aKOHA
Herotona.

Penrenne 3amad4 ¢ UCHONIL30BaHHEM
BTOpOro 3akoHa HetoToHa.

AHanu3  cuTyanuil, B  KOTOPBIX
HaOMIOJAr0TCs ynpyrue aedopMarivi,
U UX OOBSCHEHHE C UCIOJIL30BAHUEM
3akoHa ['yka.

Penrenne 3amad4 ¢ UCHONIL30BaHHEM
3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTH  CHJIBI
TPEHUSI  CKOJBXEHUS  OT  CHJIBI
HOpPMAaNbHOTO naBieHus. OOCyxaeHne
pe3yabTaTOB UCCIIEAOBAHUS.
Onpenenenne KodGGUIMEHTA TPEHUSI
CKOJIB)KEHHUSL.




W3mepeHue CUIIbl TPEHUS IIOKOSL.
Pemenue 3amad ¢ MCHOIB30BaHHEM
dopMynbl  Ans CUIBI  TPEHHSA
CKOJIB)KEHHUSL.

OneHka BENWYHHBI CHIIBI TSATOTEHUS,
OEHCTBYIOIMMH ~ MEXIY  ABYMS
TeJIaMHu.

AHanu3 IBHKEHUS] HEOECHBIX TeJ MOoJ
JEHCTBUEM CHIIBI TSATOTCHUSL.

Pemienne 3amad ¢ MCHONB30BaHHEM
3aKOHa BCEMUPHOIO TATOTEHUS U
(opMyIbI pacyeTa CHUIIBI TSHKECTH.
AHanu3  OpUTMHAIBHOTO  TEKCTa,
OMKCHIBAIOIIETO IPOSBICHUE 3aKOHA
BCEMHUPHOI'O TATOTEHUs; BBIIIOJHEHUE
3aJaHdHd 1O TEKCTy (CMBICIOBOE
YTCHUE).

HabGmronenne n oOCyXIeHHE OIBITOB
Mo W3MEHEHWIO Beca Tela TNpH
YCKOPEHHOM JIBIKEHUH.

AHanmu3  yclIOBUH  BO3HUKHOBEHMS
HEBECOMOCTH U IIEPErpy3KH.

Pemenune 3a1a4y Ha ompeneneHue Beca
TeJa B Pa3IUYHbIX YCIOBHSIX.
W3mepenne mepuoga W 4YacCTOTHI
oOpalieHus Tena mo OKpy>KHOCTH.
Onpenenenue CKOpOCTH
PaBHOMEPHOI'O IBIKEHUS TeNa IO
OKPY>KHOCTH.

JlabopatopHnas
pabora Ne 2
Pemenue 3amau

JlaboparopHnas padora Ne 2
«3mepenue YCKOPEHHUS
CBOOOJHOTO MaACHUS.

Anammnz IBYDKEHUS Tl O
JeficTBHEM CHIIBI TSDKECTH — —
CBOOOIHOTO MaJeHus.

OOBsIcHeHne HE3aBUCUMOCTH
YCKOpPEHHUSI CBOOOJHOTO TMAaJeHUs OT
Macchl Teja.

3aKOHBI
COXpaHEHUs

Nmnynsc Tena.

3aKOH COXPaHEHUs
HMILYJIbCA.

PeakTuBHOE JABHOXKCHHUC.

3aK0H U3MEHECHHUS U
COXpaHEHUSI MEXaHUUECKOM
SHEPTUH.

Habnronenne u oOCyXJIeHHE OMBITOB,
JIEMOHCTPHUPYIOIINX nepenavy
UMITyJIbCa TPH B3aWMOJCHUCTBUM TEII,
3aKOH COXpaHEHHs HUMITyJIbca TpHU
abCONIIOTHO YNPYrOM H HEYNPYrom
B3aMMO/ICHCTBUY TETl.

AHanmu3 cuTyauuii B OKpyKaromee
JKU3HM C HCIOJBb30BaHHEM 3aKOHa
COXpaHEHUs UMITYJIbCA.

PacniosHaHMe peakTHBHOIO ABM)KEHUS
B IIPUPOJIE M TEXHHKE.

[IpumeHeHne 3akOHa  COXpaHEHHS
UMITyJbCa JUIs pacu€Ta pe3yibTaToOB
B3aMMOJENCTBUS TeJl.

Pemenne 3amad Cc WCHOIB30BAHHEM
3aKOHA COXPaHEHUs UMITYJIbCA.
OKCTepUMEHTAIbHAS MIpoBEpKa
3aKOHAa COXPaHEHUS] MEXaHWYECKOU
SHEPTUU MPU CBOOOTHOM Ta/ICHUH.
IIpumeHeHne 3akoHa  COXpaHEHHs
MEXaHWYEeCKOW PHEPrHH IS pacyera
MOTEHIIMAIbHOM HW  KHMHETHYECKOH
SHEPrui Tena.

Pemenne 3amad c  WCMIONB30BaHUE




3aKOHA COXPAaHECHUS MEXaHUYEeCKOU
SHEPTHH.

Mexannyeckue KoJjiedoaHusi 1 BoJHbI (10 1)

Mexanuueckue Konebatenbnoe aemxenue. | HaGmonenue KoJIeOaHMit mox | JeMoHcTpanus
KoJeOaHus OCHOBHBIC XapaKTEPUCTUKH | ICHCTBHEM CHII TsDKECTH M yrnpyroctu | «KoneGanus
KoseOaHui: nepuon, | u oOHapyXeHue MMOIO0OHBIX | HUTSHOTO MAsTHHUKA U
4acToTa, aMIUTUTYJa. | KoJicOaHUH B OKPYXKArOIIEM MUpE. cBOOOIHBIE
Pemenue 3amau Awnanu3 konebaHuil rpy3a Ha HUTH M | KojeOaHUs Ipy3a Ha
-- Ha npyxuHe. OmnpeneneHue 4acTOTHI | MPYKUHEN:
MaremaTuyecKuii MasTHUK. | KOJeOaHUH ~ MaTeMaTH4eCKOro W | KOMIIBIOTEp, JaT4HK
-- MPYKHHHOTO MasiTHUKOB. YCKOPEHMUSI, dKpaH C
[IpyXMHHBII MasTHUK. Habmonenne u oObsCHEHHE SIBICHUS | IIPOCKTOPOM JUTSE
-- pe3oHaHca. JIEMOHCTPAIAN
IIpeBpamenne sueprun npu | Habmogenne u oOcyxaeHre OMBITOB, | rpaduyoB, IITATUB C
KOJIE0ATEIbHOM ABIKEHUH. | JIEMOHCTPHPYIOIIHX 3aBHCHUMOCTD | KPEIIEkKOM, Habop
-- ---- nepuoga KojeOaHWK  MPYKUHHOTO | IPYKUH pa3Hou
3aTyxaompe  KojeOaHMs. | MasTHHKAa OT  Macchl TIpy3a M | JKCCTKOCTH, Habop
BrinyxneHHple  KoneOaHMA. | KECTKOCTH MPYKHH. rpy3oB o 100 r. rpy3
Pe3onanc. [lpuMeHeHHEe MaTeMaTHYeCKOr0 U | C KPIOYKOM, JICTKas U
MPYKUHHOTO MAasTHUKOB B KadecTBE | HEPACTKMMAasi HMTb,
MOJIeJCH IJIs ONMHCAHUS KojJcOaHUu B | pyJIETKa.
OKpPYKaroIeM MHpe.
Pemienne 3amau, CBSI3aHHBIX C
BbIYUCJICHUEM HIIU OHGHKOﬁ HYaCTOTHI
(mepuoja) KoeOaHMiA.
Jlaboparopras «HccnenoBanue UccnenoBanue 3aBUCUMOCTU MEPUOAA
pabota Ne 3 3aBUCUMOCTH MEpUOJa U | KOJeOaHHH MOABEIICHHOIO K HHTH
Pemenue 3agau 4acTOTBI CBOOOAHBIX | Tpy3a OT [UIMHBEI HUTH.
KoneGaHui HuTsaHoro | IlpoBepka HE3aBHCHMOCTH IepHOJA

MasTHHUKa OT €ro JJINHBID).

KoJieOaHuil Tpy3a, MOJBEIICHHOTO K
JICHTE, OT MacChl Ipy3a.

Mexanuueckue CBoliCcTBa MEXaHUYECKUX OOHapykeHHE ¥ aHallu3 BOJIHOBBIX | JleMOHCTpanus
BOJIHBL. 3BYK. BOJIH. [ITnHa BOJTHBI. SIBIICHUI B OKPYXKAroIIeM MHpE. «3BYKOBBIE  BOJIHBI»:
-- ---- Habnronenue pacmpocTpaHeHus | KOMIIbIOTED,
MexaHn4ecKkue BOIHBI B NPOJOJIBHBIX U MONEPEYHbIX BOJH (Ha | IPUCTaBKa-
TBEPAOM Telle, MO/JIEJIH) u obHapyxenue | ocumiuorpad, 3KpaH
ceificMrYecKue BOJHBI. AQHAJIOTHYHBIX BUIOB BOJH B MPHUPOJE | C INPOEKTOPOM IS
- ---- (3BYK, BOJSIHbIE BOJIHBI) JIEMOHCTpaLUU
3Byk. BeicoTa u rpoMKoCcTh | BelunciieHue — JUTMHBI  BOJIHBI W | IPA)MKOB, 3BYKOBOIi
3ByKa. OTpaxkeHHe 3ByKa. CKOPOCTH paclpOCTPaHEeHUs 3BYKOBBIX | T€HEPATOp, JUHAMMK
WNudpasByk u yiIpTpa3ByK. BOJIH. HU3KOYACTOTHBIM  Ha
OKcriepuMeHTanbHOe  OOHapyKeHue | IOICTaBKe,
TpaHuI] 4acTOTHI CIIBIIIAMBIX | MUKPO(OH, KaMepTOH
3BYKOBBIX KOJICOAHUH. Ha PE30HATOPHOM
HaOnroneHne 3aBHCMMOCTH BBICOTHI | ALIMKE.
3ByKa OT YacTOTHI.
HaOmronenne u o0ObICHEHUE SIBIIEHUS
AKyCTHUYECKOI0 PE30HAHCA.
AHanu3  OpPUTHHAJIBFHOTO  TEKCTa,
MOCBSIIEHHOTO MCTIOIH30BAHNIO 3BYKa
(wmu  ynpTpa3Byka) B TEXHHKE
(axomoKanms, YIBTPa3ByK B
ME/IMIMHE); BHIMOJIHEHUE 3aJaHUN 10
TEKCTY (CMBICIIOBOE YTCHHE).
DJ1eKTPOMATrHUTHOE 1MOJIe ¥ JIEKTPOMAarHuTHbIE BOJIHBI (5 1)
OnexkrpomarautHas | OgHOPOIHOE U JlemoHcTpanus
UHIYKIUS HEOJIHOPOJIHOE MAarHUTHOE IToctpoeHnue paccyxaeHul, | «SBneHue
nose. HanpaBnenue Toka 1 | 0O00CHOBBIBAIOIINX B3aMMOCBS3b | JIEKTPOMArHUTHOM
HaIpaBJIeHUE JTUHUHA €T0 ANIEKTPUIECKOTO M MAarHUTHOTO WHAYKOUA»:  AaTYUK
MarHuTHOTO 1oJis. [IpaBmio | mosei. HapsKEHUs,




OypaBuuKa.

O6HapyXeHHne MarHUTHOTO
noss. [IpaBuiio neBoi pyku.
WHaykiys MarHuTHOTO
TTOJIS.

MarauTHbIi TOTOK. OIBITEHI
®@apages.
DJIeKTpOMarHuTHAS
WHIYKIHUSL.

I'eneparop nepemMeHHOT0
Toka. CriocoObl OTydeHHS
ANIEKTPUYECKON SHEPTUU.
DNEeKTPOCTAHIINH Ha
BO300HOBIISIEMBIX
HMCTOYHHUKAX SHCPTHH.

DJIEKTPOMAarHUTHOE MOJIE.

COJICHOU,
IMOCTOSTHHBIN
IIOJIOCOBOMI  MAarHwur,
TpyOKa [IBX,
KOMILJIEKT MTPOBOJIOB

JeMoHncTpanus
«3mepenne
XapaKTepPUCTUK
MEPEeMEHHOTO  TOKa»:
JIByXKaHaJbHasI
MpHUCTaBKa-
ocrmutorpad,
3BYKOBOU I'€HEPATOD,
Ha0Op MPOBOIOB

Jlaboparopras
pabora Ne 4
Pewenue 3anau

JlaGopatopHas padoTa Ne 4
«M3yueHne SIBJICHUSA
3IEKTPOMATHUTHOM
WHIYKLIAN.

OnpITEl 10 HCCJIEIOBAHHUIO SBJICHHS
ANEKTPOMArHUTHOMN WHAYKIWU:
HCCIIeOBaHNE N3MEHEHNH 3HAYEHUS U
HaIpaBIeHU HHAYKIIHOHHOTO TOKA.

DJIeKTPpOMAarHuTHbIE BOJIHbI. CBeTOBbIE siBJIeHus (9 1)

ONeKTpOMarHUTHEIC
BOJTHBI

3JEeKTPOMArHUTHBIC BOJTHBI.
CBolicTBa
AJIEKTPOMATHUTHBIX BOJTH.

[Ilxana 53M€KTPOMArHUTHBIX
BOJIH. Hcnons3oBanne
ANIEKTPOMATHUTHBIX ~ BOJH
JIJISI COTOBOM CBSI3M.
DneKTpoMarHuTHas MPUPOAa
cBeta. CKOpOCTh CBeTa.

BoiHOBEIE CBOIICTBA CBETA.

SKCHCpI/IMCHTaHLHOC N3y4YCHUC
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH.
Ananuz PCHTICHOBCKHUX CHUMKOB
YeJI0BeYeCKOTo OpraHusma.

AHam3  TEKCTOB,  ONMCHIBAIOLINX
MIPOSIBIICHUS 3JIEKTPOMAarHUTHOTO
H3Iy4YeHUss B NPHUPONE.  IKHUBBHIE
OpraHu3Mbl, H3IY4YEHUS] HEOECHBIX
TeJL.

Pacnio3Hanne W aHanM3 pasiaUYHBIX
MIPUMEHEHUHN DJIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE.

Pemenne 3amad ¢ UCHOIB30BaHHEM
dhopmy JUTST CKOPOCTH
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI M1 YACTOTHI CBETA.

Paznoxenue Oeoro
CBETa B CIIEKTP

HpeJ’IOMJ’IeHHe CBCTa.

Pasnoxxenue Oenoro ceera B
cunektp. OmnbiTel HproToOHA.

Habnronenue mo pasnoxeHuto 0enoro
CBETa B CIIEKTP.

Habmonenne m OOBSICHEHHE OIBITOB
M0 TIONyYEHHIO OEloro cBera mpu

CnoxxeHne  CIEKTPAIbHBIX | CJIO0)KEHHU CBETA PAa3HBIX IIBETOB.
LIBETOB. [IpoBenenre M OOBSICHEHHE OIBITOB
0 BOCIIPHUATHIO [[BETA MPEAMETOB TPH
X HaOJIIOJCHUU Yepe3 LBETOBBIE
(GUIBTPBEIL.
KBanToBble siBiaenus (13 1)
Hcnyckanue u Omeitel  Pesepdopna | OOcyxaeHue eyu OIIBITOB
MOTJIOIICHNE CBETA | IUIAaHETapHas Mozenb atoma. | Pesepdopma mo  mccienoBaHuIo
aTOMOM -- aTOMOB, BBIIBWXKEHHE THUIOTE3 O

Mojaens aroma Bopa.
Hcnyckanue u moriouieHue
cBeTa aromMmamu. KBaHTHI.

BO3MOXHBIX PE3yJIbTaTax OIIbITOB B
3aBHCHMOCTH OT IPEIIO0JaracéMoro
CTPOCHHUSI aTOMOB, (OPMYJIUPOBAHUE
BBIBOJIOB U3 PE3YIbTATOB OIBITOB.




OO6cyxeHne MIPOTUBOPEUNI
IJIaHETApHOM  MOJENU aTtoMa H
ocHoBaHMM nms runore3sl bopa o
CTaITMOHAPHBIX OpPOUTAX ICKTPOHOB.

HaoOmronenune

JlabopatopHuas JluHeHvaThIe CIIEKTPEI. CIUTOIITHBIX u

pabota Ne 5 Jlabopatophas pabotra No 5 | IMHEHYaThIX CHEKTPOB  H3ITyUYCHHS
«Habnroenue CIoNIHOTO U | pa3nu4HbIx  BemiecTB.  OObsCHEHUE
JIUHEHYIATOrO CHEKTPOB | JIMHEWYATHIX CIIEKTPOB U3IYICHUS
WCITYCKaHHSD»

Ctpoenue PaguoakTuBHOCTE. Anbda-, | OOGCyXIeHHEe BO3MOXHBIX THIIOTE3 O

ATOMHOTO aapa. | 0eta- ¥ raMMa-H3IIy4eHHS. MOJICITAX CTPOCHUS aapa.

Jlaboparopnas -- Ompenenenne cocrtaBa  sAaep IO

pabota Ne6, Ne7

CrtpoeHue aTroMHOIO sjapa.
Hyxnonnas MOZEIb
aToMHOTO sipa. M3oTorbl.

PaguoakTruBHEIE
MIPEeBpaLCHUS
saep.
JlaboparopHnas pabora Ne 6
«V3MepeHne ecTecTBEHHOTO
paaroakTUBHOTO (hOHA
JO3UMETPOM.

aTOMHBIX

IIepuon nosypacnana.
Jlaboparopnas padora Ne 7
«OueHka nepuoaa
MOJTypacnaia HaXOmsIIHXCSI
B BO3yX€ MPOIYKTOB
pacrnaja rasa pajgoHay.

BnusiHue — paanMoakTUBHBIX
W3JIYyYEHUN Ha JKUBBIC
OpraHU3MBbl.

3aaHHBIM MAaCCOBBIM M 3apsJ0BBIM
qucjiamM u o ITIOJIOKCHHUIO B
HCpHO,E[H‘IeCKOfI CHCTEMC DJICMCHTOB.

SnepHble peakuuu
JlaboparopHsie
pabotel Ne 8, Ne9

SAnepHble peakiuu.

OHeprusi CBSI3M YacTUL B
sape. Cps3p Maccel U
sHepruu. Pelenue 3agau

Henenue anep.
JlaGopatophas pabora Ne§
«3yuenue geneHud dnpa
aToma ypaHa o
¢dororpaduu TPEKOBY.

TepmosinepHas peakuusi.
AnepHas SHEpreTuKa.
Jlaboparopnas pabora Ne9
«3yueHne TPEKOB
3apsSOKCHHBIX ~ YacTHI[ 10
rOTOBBIM (hoTOorpadusimM».

Pemrenne 3amad ¢ UMCHONBL30BaHHEM
3aKOHOB COXPAaHEHHS MAacCOBBIX U
3apsIOBBIX YMCENl Ha OMIpeAesieHHe
pe3yibTaTOB  SJACPHBIX  PEaKIHi;
aHan3 BO3MOXXHOCTHU 170071
HEBO3MOXKHOCTH SJIEPHON PEaKINH.
OneHka DJHEpruM CBSI3W sifep C
WCIIOJIb30BaHHEM (bopmyIIsl
OHIITENHA.

OO6cyxeHne TIEPCIIEKTHB
UCTIOJIb30BaHHUS YIIPaBIISeMOTO
TEPMOSIIEPHOI'O CHHTE3A.
OOcyxxaeHne  mpeuMmyliecTBa U
IKOJIOTHUYECKUX MPOOJIEeM, CBSI3aHHBIX
C siIEpHON SHEOTE€TUKOM.

Actponomus (5 4)

Crpoenue u
SBOITIOIIHS
Bcenennoi

Wcrounuku sHeprun
CoHLa 1 3BE3.

Pacno3naBaTh, aHaIUM3UpPOBATH:
NPUYMHBI 00pa30BaHUs ISITEH HA
Comnniie, pororpaduu COMHEIHON




Cocras, cTpoeHHE U
npoucxoxaeHue CoaHeuHON
CHCTEMEL.

IInanersl 1 Manble TEna
CoJIHEeYHOH CUCTEMBI.

Crpoenue, u3nyyeHue u
sBostonyst CoNHIIA U 3BE3.

CrtpoeHue u 3BOTIOLHUS
BcenenHoii.

KOPOHBI U 00pa30BaHUi B HEH, TpU
MOJIENIM HEeCTalMOHapHOU BcenenHok,
npeanoxennsie A.A. @puamManomM
Hayuutbcs:

-BBIJEIATH TPYIITBI OOBEKTOB,
Bxoasmux B COMTHEYHYIO CUCTEMY;
-3alMChIBaTh 3aK0H D.Xab0ma
CpaBHHBATh: TUTAHETHI 3¢MHOM
TPYIIIBL, MJIAHSTHI-TUTaHTHI.
OOBACHATE: (U3UYECKHE IPOIIECCHI,
npoucxoasmue B Hexapax CoiHIA H
3BE€3]1; HECTALlMOHAPHOCTH BceneHHo

Pe3zepB 4 u
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