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dusuka

B pesynpraTe u3zydenusi yueOHoro npeamera «®dusmka» Ha YpOBHE CpPEIHErO
o01iero oOpa3oBaHus:

BoinyckHuk Ha 0230BOM ypPOBHEe HAYYUTCS:

JEMOHCTPUPOBATh HA MpUMEpax pojb U MECTO (PU3UKHM B (OPMHUPOBAHUU
COBPEMECHHOM HAay4YyHOM KapTUHBI MHUpa, B pPa3BUTUM COBPEMEHHONW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

JEMOHCTPUPOBATh Ha NPUMEPAX B3aUMOCBS3b MEXAY (PUIMKOW U JIpyrumMu
€CTECTBEHHBIMHU HayKaMu;

YCTaHABIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUH U NPUMEHSITh
OCHOBHbIE (PM3HUECKUE MOJIETHU JJI UX ONUCAHUSA U OObSICHEHUS;

UCIOJIb30BaTh MH(GOPMAIMIO PU3NYECKOTO COJAEPKAHMS NP PELICHUU Y4YEOHBIX,
NPAKTUYECKUX, TIPOEKTHBIX U UCCIEAOBATENbCKUX 3a/a4, MHTETPUPYS UH(POpMALIUIO U3
Pa3TUYHBIX HCTOYHUKOB U KPUTUYECKU €€ OIICHUBAS;

pasznuyaTh U yMETh HCIOJIb30BaTh B YUEOHO-UCCIEAOBATENbCKONW NESITEIbHOCTH
METOJIbl HAy4YHOTO IMO3HaHWs (HAOMIOJEeHUEe, OMUCAaHWE, W3MEpPEHHE, SKCIEPHUMEHT,
BBIIBIDKEHHE TUIIOTE3bI, MOJICIIMPOBAHHE U Jp.) U (POpMBI HAYYHOTO TTO3HAHUS ((AKTHI,
3aKOHBI, TEOPUH ), IEMOHCTPHUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM NO3HAHUU;

IPOBOAUTH MPSAMbIE U KOCBEHHbIE M3MEHEHHUSA (PU3NYECKHMX BEJIMYWH, BbIOMpas
U3MEpUTEIbHBIE TPUOOPHI C YUETOM HEOOXOIUMON TOYHOCTH U3MEPEHUH, MIIaHUPOBATh
X0 M3MEPEHHWH, TMOJy4yaThb 3HAYEHUE U3MEPSEMON BEIWYUMHBI U  OIICHUBATh
OTHOCHUTEJIBHYIO MOTPEIIHOCTH 0 33IaHHBIM (popMyIiaMm;

IPOBOAUTH HCCJIEAOBAHUS 3aBUCUMOCTEH MEXIy (U3HMUYECKUMHU BEIMYMHAMU:
IIPOBOJIUTh U3MEPEHUS U ONPEAEISITh HA OCHOBE UCCIIEIOBAHMS 3HAUEHUE MMAPaMETPOB,
XapaKTEPU3YIOMINX JaHHYIO 3aBUCUMOCTb MEXIYy BEIWYMHAMH, U J€JaTh BBIBOJ C
Y4E€TOM MOTPEMTHOCTH U3MEPEHUM;

UCIIOJIb30BaTh [IJIsl OMMCAHMS XapakTepa NPOTEKaHHsl (PU3NYECKUX MPOLIECCOB
dusznyeckre BEIMYMHBI  IEMOHCTPUPOBATH B3aUMOCBSI3b MEXY HUMMU;

UCIIOJIb30BaTh Il OMMCAHMS XapakTepa NPOTEKaHHs (PU3UYECKUX IPOLIECCOB
¢dusznueckre 3aKOHBI C YIETOM T'PAHUIl UX TPUMEHUMOCTH;

pemarb KaueCTBEHHbIE 3a/1add (B TOM YHUCIE U MEXKIIPEIMETHOIO XapaKTepa):
UCIIOJIb3Ys MOJIENH, (pU3HUecKHe BEJIMYMHBI U 3aKOHBI, BRICTPAUBATh JIOTHUECKU BEPHYIO
IIEMOYKY OOBSICHEHHS (JI0Ka3aTeNIbCTBA) MPEIIOKEHHOTO B 33]ja4e mpoliecca (IBJICHUS);

pelaTh pacyeTHbIe 3a/aydl C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbIO: Ha OCHOBE
aHallM3a YCIIOBUSI 3aJaud BbBLACIATh (U3UYECKYI0 MOJEb, HAaXOAUTh (PU3NUYECKHE
BEJIMYMHBI U 3aKOHBI, HEOOXOAMMBIE W JOCTATOYHBIE JJISl €€ PELICHHs, NMPOBOJIUTH
pacyeTsl U IPOBEPATh NOJYUEHHBIH PE3yJIbTaT;

YUUTBIBATh FPaHULbl IPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX MOJEIEH TPU PELLIEHUH
(Gu3nYeCKNX U MEXIPEAMETHBIX 33/1a4;

UCMOJIb30BaTh MHGPOPMAIMIO U TNPUMEHATh 3HAHUSA O MPHUHIMUNAX pPabOThl U
OCHOBHBIX XapaKTEPUCTUKAX M3YYEHHBIX MallWH, NPUOOPOB M APYIUX TEXHUYECKHX
YCTPOMCTB JUIsl PELIEHUs MPAKTUYECKHX, Y4€OHO-HCCIIEOBATEIbCKUX M MPOEKTHBIX
3azay;

UCIIOJIB30BaTh 3HAaHUSA O (PU3NYECKUX OOBEKTAaX M Ipolleccax B IOBCEIHEBHOU
KU3HU JIJ1s1 o0ecrnieueHus: 0€30MaCHOCTU MpH 00paIlleHUH ¢ TPUOOpaMH U TEXHUYECKUMU



YCTPOMCTBAMHM, JISI COXPAHEHHS 3J0POBbS U COONIOJEHUS HOPM HKOJIOTHYECKOIO
TOBEJCHUS B OKPYKAIOLIEH Cpeae, ISl IPUHATHS PELICHUN B IOBCEIHEBHOM KU3HMU.

BoinyckHuK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYHTHCH:

NOHUMAMb U 00BACHAMb YEAOCMHOCHb DUIUUECKOU MeopuU, pa3iuiams epaHulybl
ee NPUMEHUMOCMU U MeCmO 8 pady Opyeux uauuecKux meopui,

gnadems npuemMamu NOCMPOeHUs MeopemuyecKux OO0KA3amenbCms, a makKodice
NPOCHO3UPOBAHUSL OCODEHHOCMeEU NPOMEeKaHUsi UIUYECKUX ABIEHULl U NPOYeccos Ha
OCHOBE NOJIYYEHHbIX Meopemu4ecKux 6b160008 U OOKA3AMENbCME;

Xapakmepuzoeams CUCMEMHYIO C653b MeH Oy OCHOBONONAAIOUWUMU HAYYHBIMU
NOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (8eujecmeo, noie), 08udiceHue, Cuid,
SHepeusl;

8bl08UCAMb  2UNOMeE3bl HA OCHOBE 3HAHUSL OCHOBONONALAINOWUX DU3UYECKUX
3aKoHOMepHOCmeU U 3aKOHO8,

CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb Pu3UuiecKue IKCNepUMeHmbl;

xapakxmepuzoeams 2100aibHble NpoOJieMbl, CMosujue nepeo Ueno8edecmeoM:
9HepeemuyecKue, coipbesvle, IKON02UYecKue, — U poib QUIUKU 6 peueHUuu 3Mmux
npoonem,

peuams npaKmuKo-opueHmuposantblie KaiecmeenHvle U paciemusle usuieckue
3a0ayu ¢ 8b160poM PuzuLecKol MOOeNU, UCHONb3YS HECKONbKO PU3ULECKUX 3aKOHO8 UTU
Gopmyn,  ceA3bIBAOWUX — U3BECMHble  (huuUYecKUue — BeNUYUHbl, 8  KOHMmeKCme
MeAHCNPEeOMEMHbIX CEs3ell;

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKU U3YUEHHBIX MAWUH, NpUOOPO8
U MeXHUYeCKUx YyCmpoucms;

00BACHAMY YCI0BUA NPUMEHEHUsL (QU3UYeCcKUx mMooenell npu peuleHuu Gu3uyeckux
3a0a4, HAXo00umvb aO0eK8AMHYIO NPEOJIONCeHHOU 3adaue  QU3UYECKYi0 MOoOelb,
paspeuwiams npooaeMy KaxK Ha OCHO8E UMEIOWUXCS 3HAHULL, MAK U NPU NOMOUWU MEMOO08
OYEHKU.

BoinycKkHMK Ha yIi1y0JIeHHOM YPOBHE HAYUYMTCS:

OOBSICHATH M aHAJTM3UPOBATH POJIb U MECTO (PM3UKH B POPMHUPOBAHUHN COBPEMECHHOM
HAy4YHOM KapTUHbI MHpPa, B PAa3BUTUH COBPEMEHHOW TEXHUKH W TEXHOJOTUMU, B
MIPAKTUYECKOM JESITEIbHOCTH JIIO/ICH;

XapaKTepu30BaTh B3aUMOCBS3b MEXIY (HU3UKOW W JPYrMMH €CTECTBEHHBIMU
HayKaMU;

XapaKTepru30BaTh CUCTEMHYIO CBsI3b MEXIY OCHOBOIIOJATAIOIIMMH HayYHBIMU
MOHATUSMU: TPOCTPAHCTBO, BpeMs, Marepusi (BEUIECTBO, TOJE), ABUKCHHE, CHIIA,
DHEPTUS;

MOHUMATh M OOBSCHATPH IEITOCTHOCTh (PU3NYECKON TEOPUH, Pa3INdaTh TPAHUIIBI €€
MPUMEHUMOCTH U MECTO B PSIIY APYTHX (GU3NIECKUX TEOPHUH;

BIQJICTh TPHEMaMH TIOCTPOEHUS TEOPETHYECKUX JIOKA3aTEIhCTB, a TaKXKe
MPOTHO3UPOBAHMS OCOOCHHOCTEH MpPOTEKaHUS (PU3NUECKUX SBICHUNM W TPOIECCOB HA
OCHOBE TMOJTYYCHHBIX TEOPETUICCKUX BHIBOJIOB U JTOKA3ATEIbCTB;

CaMOCTOSATEITFHO KOHCTPYUPOBAThH IKCTIEPUMEHTAIIBHBIE YCTAHOBKHU JIJISl TIPOBEPKU
BBJIBUHYTHIX TUIIOTE3, PACCUUTHIBATH a0COIOTHYIO M OTHOCUTEIIBHYIO IMOTPEITHOCTH;

CaMOCTOSATEIHHO TUIAHUPOBATH U IPOBOAUTH (DPU3HUECKHUE IKCTICPUMEHTHI;



pemaTh MPakTUKO-OPUEHTUPOBAHHBIE Kaue€CTBEHHBIE M pacueTHbie (hU3NUYECKUe
3a/1a4M C OMOPOM Kak Ha M3BECTHbIC (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH,
TaK ¥ Ha TEKCThI C U30BITOYHOM UH(POPMAIUEI;

OOBSICHSITh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3UUYECKUX MOJIENICH MPU PEIICHUU
(bU3UYECKUX U MEKIIPEIMETHBIX 3a]1a4;

BBIJIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATaroNuXx (U3HYECKUX
3aKOHOMEPHOCTEUN U 3aKOHOB;

XapaKTepu30BaTh TI00aIbHBIE MPOOJEMBbI, CTOSIIHE IMepe]] YeTOBEYECTBOM:
SHEPIreTUYECKHUE, CHIPbEBBIC, SKOJIOTUUECKUE, U POJIb PUBHKHU B PEIICHUH dTUX MPOOJIEM;

OOBSICHSITH IPUHITUIIBI PAOOTHI M XapaKTEPUCTUKN U3YUYEHHBIX MAIINH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

OOBSICHATh YCIIOBUS TPUMEHEHUS (PU3UUECKUX MOJIeTIeH MPU PeIIeHUU (PU3NIEeCKUX
3a/1a4, HAXOAUTh aJIEKBATHYIO MIPEJIOKEHHOMN 3a7aue (PU3NYECKYIO MOJICIb, pa3periaTh
npoOeMy Kak Ha OCHOBE UMEIOIITUXCSl 3HAHUH, TaK U MPU MMOMOIIU METOOB OIICHKH.

BrinyckHMK Ha yriiy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUUTHCS:

npogepams  IKCHEPUMEHMANTbHbIMU —~ CPEOCMBAMU  BbIOGUHYMblE — 2UNOME3b,
Gdopmyaupys yenvb Uccie008anusl, Ha OCHO8Ee 3HAHUSA OCHOBONONALAIOWUX (DPUIUUECKUX
3aKOHOMepHOCmel U 3AKOHO8;

onucwvleamsv U AHAIUUPOBAMb NOJYYEHHYIO 8 pe3yibmame Npo8eoeHHbIX
@u3zuyecKux IKCnepuUMerHmo8 UHpopmayuro, onpeoeisims ee 00CMOBEPHOCHIb;

NOHUMAamMb U  OO0BACHAMb CUCMEMHYIO C653b MeHCOy OCHOBONONA2AIOWUMU
HAYYHbIMU — NOHAMUAMU. NPOCMPAHCMBO, 8peMs, mamepus (gewyecmeo, noJe),
osudicenue, CUld, SHePeUusl;

peulams  IKCNepUMEHmMAlbHble, KauecmeeHHvle U KOJIUYeCmeeHHvle 3a0aiu
OIUMNUAOHO20 YPOBHS CIONCHOCMU, UCNHONb3YA (hu3uyecKue 3aKOHbl, a maxice
ypaeHeHus, ceazvisarowue GuzuiecKue 6eIuduHbl;

AHAUZUPOBAMb  2PAHUYLL  NPUMEHUMOCMU  QU3UYECKUX 3AKOHO8, NOHUMAMb
sceobwuti xapakmep QYHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNOJIb308AHUS
YACMHBIX 3AKOHO8,

Gopmyruposams U peuwlamv HOGble 3a0ayl, GO3HUKAOWUEe 6 X00e YUeOHO-
UCcne008amenbCKou U NPOeKmHOU 0esimebHOCHU,

YCo8epuleHcmeosams Npubopvl U Memoobl UCCAe008AHUSL 8 COOMBEMCMEUU C
nocmasienHou 3aoayell;

UCNONB308AMb  MemOoO0bl MAMEMAMUYECKO20 MOOeIUPOBAHUsl, 8 MOM HUCTe
npocmetiwiue  cmamucmudeckue — Memoovl 01 00pabOmMKuU  pe3yibmamos
9KCnepumenma.

dusuka

[Iporpamma ydeOHOTO Tpenmera «®Du3wka» HampaBieHa Ha (HOPMHpPOBAHUE Y
oOyyaromuxcsa (PyHKIHMOHATBbHOM TPaMOTHOCTH WU METANpeIMETHBIX YMEHHUH uepe3
BBITIOJIHEHUE HUCCIIEIOBATENbCKOM U MIPAKTUYECKOU eI TEIbHOCTH.

B cucreme ectecTBeHHO-HAy4yHOTO 00pa3oBaHUsl (PU3HMKA KAK y4EOHBINA MpeaMeT
3aHUMAaeT Ba)KHOE MECTO B (POPMHUPOBAHUN HAYYHOI'O MUPOBO33PEHUS U O3HAKOMJIICHUS
o0y4Jaromuxcs ¢ METOJaMH HAYYHOIO MO3HAHUS OKPYXKAIOLIEr0o MHUpA, a TaKXKE C



(pU3HYECKMMH OCHOBAaMHU COBPEMEHHOI'O MPOMU3BOACTBA M OBITOBOIO TEXHHYECKOIO
OKpYXEHHUSI 4elloBeKa; B (POPMUPOBAHMM COOCTBEHHOM MNO3ULMU IO OTHOLIEHUIO K
(puznueckoit nHpopMaIK, NOTYYEHHON U3 Pa3HbIX HCTOYHHUKOB.

VYcnemHocTh M3y4YeHHsl MpeaMeTa CBsi3aHa € OBJIAJIEHUEM OCHOBAaMH Yy4yeOHO-
UCCJIEeI0BATEIbCKON I€ITEbHOCTH, IPUMEHEHUEM TIOJYUYEHHbBIX 3HAHUM MIPHU PEIICHUU
MPAKTUYECKUX U TEOPETUUECKUX 3a/1a4.

B cootBeTcTBUM ¢ DI'OC COO 06pazoBanus pusnka MOKET U3ydaThCsi HA 0a30BOM
U yri1yOJI€HHOM YPOBHSIX.

N3yuenune ¢usukun Ha 0a30BOM YpOBHE OpPUEHTUPOBAHO Ha obOecrnedeHue
o011eo0pazoBaTeIbHON U O0IIEKYIbTYPHON MOATOTOBKHU BBIITYCKHUKOB.

Conepxanue 6a30BOro Kypca MO3BOJIIET HCIIOJNBb30BaTh 3HAHUSA O (DU3UYECKUX
0o0BeKTax u mpolieccax st odecreyeHus: 6€30MacHOCTH P o0palleHuy ¢ TpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMM; JUIsl COXpPAHEHUS 370pPOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKpY)KAloUled cpene; A TNPUHATUS pEelIeHU B
MOBCEHEBHOM JKU3HMU.

N3yuenue Gu3uku Ha yriiyO0JICHHOM YPOBHE BKJIIOYAET PACIIUPEHUE MPEIMETHBIX
pPE3yNbTATOB U COJEP)KaHHME, OPUEHTUPOBAHHOE HA TMOJATOTOBKY K TMOCHEAYIOIIEMY
npodeccuoHaIbHOMY 00pa30BaHHUIO.

N3yuenue mnpenMera Ha yriayOJeHHOM YpPOBHE IO3BOJIsIET CHOPMUPOBATH Y
oOydaromuxcs (QU3NYECKOe MBIIUICHWE, YMEHHE CUCTeMaTHU3UpOBaTh W 0000mIaTh
NOJIyYEHHbIE 3HAHUS, CAMOCTOSITEIbHO MTPUMEHSTh NOJIYYEHHbIE 3HAHUS I PEIICHUS
NPAKTUYECKUX ¢ Y4eOHO-HUCCIEAOBATENbCKUX 3a/ady; YMEHHE aHaJIU3UpOBaTh,
IPOTHO3UPOBATh U OIIEHUBATH C MO3UIUU IKOJIOTUUYECKON OE30MaCHOCTU IMOCIEICTBUS
OBITOBOM U MPOU3BOACTBEHHOM JESITEIILHOCTH YeJIOBEKA, CBI3aHHOM C MCTIOJIb30BAHHEM
MCTOYHUKOB SHEPTHUU.

B ocnoBy u3yuenus npeameta «duzuka» Ha 0a30BOM U yriayOJeHHOM YPOBHSX B
gacT (QopMupoBaHHS Yy OOyYarOMIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAyYHBIX METOJOB IMO3HAHMS, a TAKXKE MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHHMM 3aJI0’KEHBI MEXKITPEIMETHBIC CBSI3H B 00JIACTU €CTECTBEHHBIX, MATEMAaTUYECKUX
U TYMaHUTapHBIX HAYK.

[IporpamMma coctaBiieHa Ha OCHOBE MOJYJIBHOTO MPUHIUIA IIOCTPOEHUS y4eOHOTO
maTepuana. KomuuecTBo yacoB Ha U3yueHHe y4eOHOTO IpeaMeTa U KJIacChl, B KOTOPBIX
peIMeT MOXKET U3y4yaThCsl, OTHOCSTCS K KOMIIETEHIIMM 00Pa30BaTeIbHON OpraHU3alHH.

[IporpamMma colepKUT MepedeHb MPaKTUYECKUX U J1abopaTopHbIX pabot. Ilpu
COCTaBIICHUU pabouell MporpamMMbl YYUTEIh BIpaBE BHIOpATh M3 TEPEUHS PadOTHI,
KOTOpbIE CUMTaeT Haubojee 1eaeco00pa3HbIMU Ui JOCTH)KEHUS MPEIMETHBIX
pE3yJIbTATOB.

ba3oBblii ypoBeHb

Pu3nka U eCTeCTBEHHO-HAYYHBII MeTO O3HAHMS NPHUPOABI

dusuka — pyHIaMeHTalIbHas HayKa O mpupoe. MeToabsl HayyHOTO HCCIIeI0BaHUS
buzndeckux sBIeHU. MopaenupoBanue (QUINUECKUX SBJICHUM U MPOIECCOB.
@uU3NYECKU 3aKOH — TPaHUIbl NPUMEHUMOCTH. DU3NUeCKUE TEOpUHM U TNPUHIUII
cootBeTcTBUS. Posib 1 MecTo hu3nku B GOpMUPOBAHUY COBPEMEHHON HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOU E€ATEIbHOCTH JItIoeH. Du3suxa u Kyavmypa.

Mexanunka



I'paHuLIBI IPUMEHUMOCTH KJIIACCUYECKON MEXAHUKU. BaxkHeNIIe KHHEMAaTUYECKUE
XapakTEPUCTUKU — MEPEMENIEHUE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJEIU TENl U
JIBHDKCHUM.

B3anmopeiictBue Tten. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro TpeHwus.
NuepumanbHas cucteMa orcuera. 3akoHbl MexaHuku HproToHa.

NMnynbsc MaTepuanbHON TOYKHA U CUCTEMBI. MI3MeHeHNe U COXpaHEHUE UMITYJIbCa.
Hcnonvzosanue 3aK0H08 MexaHuku O 00BACHEHUS 0BUNCEHUSL HeDeCHbIX mell U OJis
pazeumusi KOCMU4eckux ucciedosanuti. Mexanmdeckas SHEprusi CUCTEMbI Tesl. 3aKOH
COXpaHEHHS MeXaHuuecKou sHeprun. PaboTa cuisbl.

Pasnosecue mamepuanvnoii mouxku u meepoozco mena. Ycnosus pasHogecus.
Momenm cunvi. Pagnogecue sxcuokocmu u 2asa. /{gusicenue HcuoKkocmeu u 2a3o8.

Mexannueckue kosieOanusi U BoJIHBL. [IpeBpaiiieHusi PHEPTUHU TPU KoJieOaHUSIX.
DHEpPrusi BOJHBI.

MouJiekyasipHas GQU3NKa U TEPMOJANHAMHUKA

MonekynspHo-kunernueckass teopus (MKT) crpoeHuss BemectBa U ee
AKCTIIEPUMEHTAIBHBIE JOKa3aTeIbCTBA. AOCOJIOTHAS TeMIlepaTypa KaKk Mepa CpeaHen
KMHETUYECKON SHEPrUU TEIUIOBOTO JBMXKEHMS YacTHUIl BelecTBa. Mojaenb uaeanbHOro
raza. JlaBiaeHue raza. YpaBHEHHME COCTOSIHUSI WJICAJIBHOIO Tra3za. YpaBHEHHUE
MenneneeBa—Knaneipona.

ArperatHbie COCTOSIHUSI BelecTBa. Modenb cmpoerus sHcuoxocmeltl.

Buyrtpennsisi sHeprusi. PabGora u Temonepenaya Kak CIOCOObI HM3MEHEHUS
BHyTpeHHeW »Hepruu. [lepBbiii 3akoH TepMmoauHaMuku. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [ IpuHIMIIBI AEUCTBUS TEIUIOBBIX MAIIVH.

DJIeKTPOAUHAMHKA

Onektpuueckoe mone. 3akoH Kynona. HanpspkeHHOCTs H - IOTEHUHMAT
AJEKTPOCTATUYECKOTO 1oJisl. [IpOBOAHUMKM, TOINYNPOBOAHUKU U JIUAIICKTPUKH.
Konnencarop.

[ToCTOSIHHBIN 3JEKTPUYECKHII TOK. DJNEKTPOABUXKYIIas cuia. 3akoH Oma s
MOJIHOW LIeNH. DIEKTPUUECKUNA TOK B MPOBOJHUKAX, SJIEKTPOJIUTAX, MTOITYIIPOBOJHUKAX,
razax u Bakyyme. Ceepxnposooumocmes.

NHnykuust MarHuTHOTO MOJs. J{eicTBHE MarHUTHOTO MOJIS HA TPOBOJAHUK C TOKOM
U JIBUXKYIIYIOCS 3apshkeHHYro yactuny. Cuna Amnepa u cuna Jlopenna. Marauthsie
CBOMCTBAa BELIECTBA.

3aKOH BJEKTPOMAarHUTHOW WHAYKUWU. DJIEKTpoMarHutHoe mnoje. IlepemeHHbI
TOK. SIBleHuEe caMOUHIYKIMU. UHIYKTUBHOCTD. DHep2ust 21eKmpOoMASHUNMHO20 NOJIA.

DnekTpoMarHuTHeIe KojieOanus. KonebaTenbHbI KOHTYP.

DNEeKTPOMAarHUTHbIE BOJIHBL. J(Mama3oHbI 3JEKTPOMArHUTHBIX H3JIYYEHUH U HUX
MIPAKTUYECKOE MMPUMEHEHHUE.

I'eomeTrpuueckas ontuka. BosHOBBIE CBOMCTBA CBETA.

OcCHOBBI CHIEUAIBHON TEOPHUH OTHOCUTEIBLHOCTH

NHBapnaHTHOCTH MOJIYJIsI CKOPOCTH CBETA B BakyyMme. [[pUHIIMI OTHOCUTENBHOCTH
OiinireitHa. CBsi3b MacChl U YHEPTUHM CBOOOIHON YaCTHUIbI. DHEPIHUs MTOKOS.

KBanroBas ¢puszuka. ®usuka atroma 1 aTOMHOI0 sIApa

I'unoresa M. I[lnanka. ®dorosnexktpuueckuit >¢pdexr. doton. KopmyckynsapHo-
BOJIHOBOM ayanu3M. Coomuouierue Heonpeoenennocmell I etizenboepea.



[Inanerapnas Monenb aromMa. OOBsSCHEHHE JUHEWYATOTO CIEKTpa BOAOPOAA Ha
OCHOBE KBaHTOBBIX MOCTYJAaTOB bopa.

CoctaB M CTpOEHHE AaTOMHOrO siapa. DHEPrusi CBA3U ATOMHBIX sAAep. Buasl
PaaIHOAKTUBHBIX NPEBPAILIEHUN aTOMHBIX SAAEP.

3aKkOH paJUOaKTUBHOIO pacnaga. fAnepHeie peakuuu. llenHas peakuus neneHus
a7ep.

DieMeHTapHbIe YacTullbl. OyHJaMEHTaIbHbIE B3aUMOICHCTBHUS.

Crtpoenue BceesienHoi

CoBpeMEHHBIE TIPEJCTABICHUS O MPOUCXOXKICHUN U 3BoOLMU COJIHIIA U 3BE3I.
Knaccuduxanus 38e31. 3Be3/1bl U UCTOYHUKH UX SHEPTHUU.

lNanaktuka. [IpeacraBieHue 0 CTPOEHUM U SBOJIOIMU BeeleHHoil.

Yray0eHHbIH YPOBEeHb

DuU3NKa M eCTeCTBEHHO-HAYYHbIN MeTO MO3HAHUS MPUPOAbI

®dusnka — ¢pyHaaMeHTadbHas Hayka o pupojie. HayuHslit MeTo1 mo3HAHUSI MUPA.
B3anmMocBs3s Mex 1y PU3UKOHM U APYTUMU €CTECTBEHHBIMHU HayKaMu. MeTo Ikl HAyYHOT O
uccaeaoBanus Gu3ndeckux siBjieHuit. [lorpenHocTy n3MepeHnii Gu3nIecKuX BEJIUUMH.
MoaenupoBaHue ABJICHHUN U MPOLECCOB MPUPOJLI. 3aKOHOMEPHOCTh M CIIYyYalHOCTb.
['paruIel mpuMEHUMOCTH (U3UYECKOTO 3akoHa. DU3MYECKHE TEOPUU M TPUHITUII
cooTBeTCTBUS. Postb 1 MecTo (hu3nku B GOPMUPOBAHNN COBPEMEHHON HAYYHOM KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH Jt0JIel. Qusuka u Kyivmypa.

MexaHnuka

[Ipeamer u 3aaun KIacCUYECKOW MexaHUKH. KMHeMaTnyeckue XapakTepUCTUKU
MEXaHUYECKOro JBWXKEHUA. Mogenu Tel W ABWKEHUH. PaBHOYCKOpEHHOE
NpSIMOJIMHENHOE JBI)KEHHE, CBOOOJHOE MaJeHUE. JBI)KEHHE Tela, OPOIIEHHOrO IO/
yIJIOM K TOPU30HTY. [IBH)KEHME TOYKM IO OKpPYXHOCTU. [locmynamenvnoe u
spaujamenvroe 08UdCeHUe MEepo020 meid.

Bzaumonenicreue ten. Ilpunuun cynepno3unuu cuil. MHepuuanbHas cucrema
orcuera. 3akoHbl MexaHukn HeroToHa. 3akoHbl BecemupHoro tarorenus, ['yka, cyxoro
Tpeuus. JIBwkeHHe HEOECHBIX TeI W MX HCKYCCTBEHHBIX CITYTHUKOB. A61eHus,
Habnooaemble 8 HeUHEPYUAILHBIX CUCTNeMAax omcuema.

Nmmynbe cunbl. 3aKOH U3MEHEHUS! U COXpaHeHus ummyibca. Paborta cuibl. 3akoH
W3MEHEHUS U COXPAHEHUS IHEPTUU.

PaBHOBecne MarepuanpbHOW TOYKM K TBEPAOrO TeJd. YCIOBUS pPaBHOBECHUSA
TBEPAOTO Te€Jla B HMHEPLHUAIBHOM cucteMe otTcueta. MomeHT cwibl. PaBHOBecue
KUJKOCTU W Tasza. J[BMKEHUE >XUAKOCTEW U Ta30B. 3aKOH COXpAHEeHUs IHepeuu 8
OUHAMUKE HCUOKOCIU U 2a3d.

Mexaandeckue Koiie0aHWST W BOJHBIL. AMIUIATYAa, TEPHOJ, dYacToTa, (asza
koneOanmii. [lpeBpameHuss sHeprum mpu KoJeOaHUSX. BwuiHyoicOeHHble KolebaHus,
Ppe30HaHc.

[lomepeunbie W TMPOAOIBHBIE BOJHBI. JHEprus BodHBL HWHTepdepeHus u
nudpakius BOJH. 3BYKOBBIE BOJHBI.

MonexyasipHasi pu3uKa U TEPMOANHAMHUKA

I[lpeamer wu  3amaud  MosekyisipHo-kuHeTnueckodt  teopun (MKT) wu
TEPMOJANHAMUKHU.



DkcnepuMeHTalbHbIe Hoka3zarenbcTBa MKT. AGcontoTHas TemnepaTypa Kak mepa
CpeHEW KHMHETUYECKOW SHEPruM TEIIOBOrO JBHKEHHUs 4YacTull BelecTBa. Mopesb
uaealbHOro raza. JlaBnenue raza. CBa3p MEXIy JABJICHUEM U CPEIHEN KMHETUYECKOU
SHEPrueu NOCTYyNaTeIbHOTO TEIUIOBOTO JBUKEHUS MOJIEKYJI HI€aTbHOTO rasa.

Mogenp wuaealbHOTO Ta3a B TEPMOJUHAMUKE: ypaBHeHUE MeHpaeneeBa—
Knanelipona, BeipaxeHue JJ1s1 BHyTPEHHEN 3HEPTUn. 3aKoH JlanbToHa. ["'a30BbIE 3aKOHBI.

Arperarsbie cocTosiHus BelecTBa. Ma3oBwie nepexoanl. [IpeoOpazoBanue sHepruu
B (ha30BbIX mepexojax. HacwlllieHHbIe U HEHACHIIIEHHBIE Mapbl. BiaxkHOCTH BO3ayXa.
Mopnens cTpoeHust xkuakocreu. llogepxnocmmnoe namsaxcenue. MoOIElb CTPOCHUSA
TBEPAbIX Tell. Mexanuueckue ceolicmea meepovix meil.

Buytpennsisi sHeprus. PabGora u Temonepegada Kak CHoOCOObI H3MEHEHUS
BHyTpeHHelH sHepruu. [IepBriil 3akoH TepMOauHAMUKU. AuabaTHBIN npoliecc. Bmopoti
3aKOH MepMOOUHAMUKU.

[IpeobpazoBanust sHeprun B TerioBbix MamuHax. KI1J[ remioBoii mamusel. [ukn
Kapno. Dxonornyeckue mpoOaeMbl TEIJI0IHEPTCTUKH.

DJIeKTPOAUHAMH KA

[IpenmeT u 3amaun SJIEKTPOAUHAMUKHU. DJICKTPUUECKOE B3aMMOJICHCTBUE. 3aKOH
COXpPAHEHUSI ANEKTPUYECKOro 3apsaa. 3akoH Kynona. HanpsskeHHOCTh M MOTEHIMA
AJEKTpOCTaTUYECKOTO MoJjs. [I[puHIMNI Cynepno3uiuu 3AeKTPUYECKUX nosieil. Pa3HoCTh
noTeHuuanoB. I[IpoBOJHUKKM W  AUAPIEKTPUKH B  BJIEKTPOCTATUYECKOM  IOJIE.
Dnektpuueckas eMKocTb. KoHzneHcaTop. DHeprus 3JeKTpUYECKOro Mosl.

[TocTositHHBIN 2nekTpuYecknii Tok. DnektpoaBmxkymas cuia (DJC). 3akon Oma
IUISL TIOJTHOM DJIEKTPUYECKOM LENH. DIEKTPUYECKUH TOK B METaJUIax, AJIEKTPOJIUTAX,
NOJIYIIPOBOAHUKAX, Ta3zax M BakyyMme. [lmasma. Onexmponuz. IlonynpoBOIHUKOBBIE
npubopsl. Ceepxnposooumocms.

MarnutHoe nosie. Bexkrop MarHUTHOM WHAyKUuMH. [IpuHnun cynepno3unuuu
MAarHMTHBIX ITOJIEM. MarHuTHoE 1osie NpoOBOAHUKA C TOKOM. JlelicTBHE MarHUTHOTO OIS
Ha MPOBOJIHMK C TOKOM U JIBHXKYILIYIOCS 3apsbKeHHYI0 dactully. Cuia Amriepa u cuiia
JlopeHna.

[ToTok BekTOpa MAarHUTHOW WHIAYKUHHU. SIBJICHHE SJIEKTPOMArHUTHONW WHAYKIIWU.
3aKoH 37eKTpOMarHUTHOW MHAYKUUU. DJ]C MHIYKIMHU B ABMKYIIMXCS MPOBOAHUKAX.
[IpaBuiio JleHna. SIBnenue CAMOWHIYKIIUH. NHAyKTUBHOCTB. DHeprus
AJEKTPOMArHUTHOIO NOJIsl. MarHUTHBIE CBOMCTBA BELIECTBA.

DOnekTpoMarHuTHbele — KoieOanus.  KoneOartenpHbli  KOHTYp.  CBOOOMHBIC
AIIEKTPOMArHUTHBIE KoJeOaHWs. BBIHYKJIEHHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUSI.
Pe3onanc. Ilepemennsiii Tok. KoHeHCaTOp M KaTylmika B LENH MEPEMEHHOTO TOKA.
[IpousBoacTBO, Tiepemada W TMOTPEOJICHUE DICKTPUUECKOW SHEPTUu. DieMeHmapHas
meopusi mpancgopmamopa.

DNeKTpOMarHuTHOe moJsie. BuxpeBoe anekTpuyeckoe moiie. DIEKTPOMarHUTHbIE
BOJIHBI. (CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH. JlMama3oHbl 3IEKTPOMArHUTHBIX
M3JIy4YCHUH U UX MPAKTUYECKOE NMpUMeHEeHUE. [[pUHIUITBI paguOCBI3U U TEIECBUACHUS.

I'eomerpuueckas ontuka. [ IpsMonnHeHOE pacIpOCTpaHEHUE CBETA B OHOPOAHOM
cpene. 3aKOHbl OTPAXXKEHHUs W TNPEJIOMIICHUsI cBeTa. 1loIHOe BHYTpEHHEE OTpaKeHHE.
Onrtuueckue npudopsI.



BonnoBeie cBoiictBa cBera. Ckopocth cBeta. HWHTepdepeHius cBerta.
Korepentnocts. [dudpakuus csera. [lomspusanus cBera. Jucnepcust cBera.
[IpakT4eckoe MPUMEHEHUE IIEKTPOMArHUTHBIX U3JIyYEHHM.

OcCHOBBI CHIENMATBHON TEOPUH OTHOCUTEJIBHOCTH

NHBapraHTHOCTH MOAYJISI CKOPOCTHU CBETA B BaKyyMe. [I[puHIMI OTHOCUTENBHOCTH
OuHmTeNHa. [Ipocmpancmeo u épems 6 CneyuaibHOU Mmeopuu OMHOCUMENbHOCMIU.
Ouepeus u umnynvce c6o600nou wacmuysl. CBSI3b MACChl U YHEPTUU CBOOOTHOM YACTHUIIHI.
OHeprus MoKos.

KBanToBasi puszuka. ®u3uka aToMa 1 aTOMHOI0 SApa

[Ipenmer u 3a1aun KBAHTOBOU (PU3UKH.

TemoBoe uznyuenue. Pacnpesnenenue sHepruv B CHEKTpE aOCOIIOTHO YEPHOTO
Tena.

['unore3za M. IInanka o kBantax. ®@ororddexrt. Onbitel A.I'. CTONETOBA, 3aKOHBI
dororddexra. Ypapuenue A. DitHireiina 1 potosddexra.

®otoH. Onvimer I1.H. Jlebeoesa u C.U. Basunosa. I'mnoteza JI. ge bpoins o
BOJIHOBBIX CBOMCTBax wyacTtuil. KopnyckynspHO-BOJIHOBOM nyanusMm. Jlugpaxyus
anekmponog. Jlapnenue ceera. CooTHoleHHEe HeonpeneneHHoctel ['eitzendepra.

Mopenu crpoenus aroma. O0bsiCHEHHE TUHEHYATOro CEKTPa BOOPOa Ha OCHOBE
KBaHTOBBIX noctynaToB H. bopa. CrioHTaHHOE U BBIHYK/IEHHOE U31y4YE€HHUE CBETA.

CoctaB u ctpoenue atoMHOro siapa. M3oronsl. Snepusie cuibl. Jlegext maccol u
DHEPIrUs CBSI3U spa.

3aKOH paAMOaKTUBHOTO pacnajia. S1epHble peakluu, peaKkuu IeJICHUS U CHHTE3A.
Ilennas peakuus neneHus saep. SAnepHas sHepretuka. TepMosIepHBI CHHTES.

OnemeHTapHble 4YacTUlbl. DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. Yckopumenu
NEMEHMAPHBIX YaACTUY.

Ctpoenne Becenennoi

[IpuMeHUMOCTh 3aKOHOB (PU3MKU JJIs1 OOBSCHEHUS MPHUPOJBI KOCMUYECKUX
o0bekToB. ConHeuHas cucTema. 3Be3[bl U UCTOYHHMKHM uX sHepruu. Kiaccudukanus
3Be3.1. DBoJronus CoIHIA U 3BE3/I.

lNamaktuka. Jlpyrume ramaktuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MAacCIITa0bI
Habmomaemoir Bcenennoit. IlpeacraBiaenue o0 o»Bomonun Bceenennoit. Temnas
mamepusi U memMHas SHePIUsl.

IlepedyeHb NpakTHYECKHUX U JIA0OPATOPHBIX PA0OT (HAa BHIOOP YyUHUTeJIs)

IIpsiMble U3MepeHus:

®I3MEPEHUE MTIHOBEHHOM CKOPOCTHM C HCHOJIb30BAHUEM CEKYHJIOMEpAa WU
KOMIIBIOTEPA C TATYUKAMMU;

e cpaBHEHHE Macc (10 B3aUMO/ICHCTBHUIO);

® I3MEPEHUE CUJI B MEXAHHUKE;

® U3MEPEHUE TEMIIEPATYPhI KUJIKOCTHBIMU U IU(DPOBBIMU TEPMOMETPAMH;

® OIICHKA CHJI B3aUMOJIEUCTBUS MOJIEKYJ (METOJOM OTpbIBA Kareb);

® I3MEPEHUE TEPMOJIUHAMUYECKUX MTAPAMETPOB rasa;

e3mepenne JJ]C ncTouHmka Toka;



® UIBMCPCHUC CHJIbI BBaHMOHCﬁCTBHH KaTyluKh € TOKOM MW MarHvuTa ITOMOIIBIO
QJICKTPOHHBIX BCCOB;

® OTIpeICNICHNE TIEpHOJIa 0OpallleHUs] TBOMHBIX 3B€3]1 (I€UaTHbIe MaTepHUAIb).

KocBenHble n3amepeHnus:

® I3MEPEHUE YCKOPEHUS;

® I3MEPEHNUE YCKOPEHUS CBOOOIHOTO MaICHUS;

® OTIPE/ICJICHNE YPHEPTUH U UMITYJIbCA IO TOPMO3HOMY ITyTH;
® I3MEPEHUE YIEIbHON TEIUIOTHI TUIABIEHUS JIbIA;

® I3MEpEeHNE HAPSHKEHHOCTH BUXPEBOT0 3JIEKTPUUYECKOT0 NoJist (IpHU HaOII0AeHUU
AIIEKTPOMArHUTHOM MHIYKIIUH );

e 3MEpEHNE BHYTPEHHETO COMPOTHRIICHUS UCTOYHUKA TOKA;

e OIIpe/IeTICHHE MTOKA3aTeNsl MPETIOMIICHHS CPEIbI;

e3MepeHne (POKyCHOTO PACCTOSIHHSI COOMPAIOIICH U pacCenBarOIIEH JIMH3,

® OIIpE/ICIICHNE JITTUHBI CBETOBOW BOJIHBI;

® OIIpE/ICIICHUE UMITYJIbCA U SHEPTUHU YaCTHUIIbI TTPH JBMKEHUH B MAarHUTHOM IT0JIC
(o pororpadusm).

HaoJuronenue saBJIeHUM:

.Ha6J'IIO,II€HI/I€ MEXaHUYECKUX SBJICHUU B HHCPHHUAJIBHBIX WM HCHMHCPUIHUAJIbHBIX
CHCTCMAX OTCUCTA,

e HaOJTIO/ICHHE BRIHYKICHHBIX KOJICOAHNU U pe30HAHCa;

eHaOmoeHue nuddysuu;

e HAOJTIOZICHHE SIBIICHUS 3JIEKTPOMArHUTHON MHIYKIINH;

®HAOIIOJICHUE BOJIHOBBIX CBOWCTB cBeTa: audpaknus, HHTepdepeHIus,
TIOJISIPH3AIIHS;

® HAOJII0/ICHUE CTICKTPOB;

e BeUCpHHC HAOIIOICHNUS 3Be3/1, JIYHBI U TUTAHET B TEJIECKOI WA OMHOKIIb.

HccienoBanus:

® 1ICCIIEIOBAHUE PABHOYCKOPEHHOI'O JABUKEHHUS C UCIOJIB30BAHUEM 3JIEKTPOHHOTO
CEeKyHJIOMEpa WM KOMIIbIOTEpA C JaTYMKAMU;

® IICCJICIOBAHUE JBMKEHUS TEJa, OPOIIEHHOTO TOPU30HTAIIBHO;

® 1ICCIIEIOBAHUE LICHTPAJIBHOTO y/1apa;

e 1ICCIIEIOBAHNE KaUeHUsl LIUJIMH/IPA MO HAKIIOHHOM MJIOCKOCTH;

e 1iCCTIEIOBAHUE JIBHXKEHUSI OPOYHOBCKOM yacTulsl (1o Tpekam lleppena);

® 1ICCIIEIOBAHUE U30MPOLIECCOB;

® 1ICCIIEIOBAHKUE U30XOPHOTO MPOIIECCa U OLIEHKAa a0COJIFOTHOTO HYJIf;

® 1ICCIIC/IOBAHUE OCTHIBAHUSI BOJIbL;

® 1ICCIIEJIOBAHUE 3aBUCUMOCTH HANPSIKEHUS HA MOJI0CaX UCTOYHUKA TOKA OT CHJIbI
TOKa B II€MH;

® 1ICCIIEJIOBAHUE 3aBUCUMOCTH CHJIbI TOKA Y€pe3 JIAMIIOUKY OT HAIPSIKEHUs Ha HEl;

e 1iCCIIE/IOBAHME HArpEeBaHUs BOAbI HArpeBaTeIeM HEOOIbIIIONW MOITHOCTH;



® FICCIICAOBAHUC ABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIUH,

® ICCJICAOBAHUEC 3aBUCHUMOCTH yTIJIa IMPCIIOMIICHHA OT yIJia MaJACHHA,

® ICCJICAOBAHUEC 3aBUCHMMOCTH PACCTOSAHUA OT JIMH3bBI 10 I/1306pa)KCHI/I5[ OT
pacCTOoAHHNA OT JIMH3bI JO IMMPCAMCTA,

® ICCJICAOBAHUC CIICKTPAa BOAOPO/JIA,

® IICCJICIOBAHUE JIBMKCHUS IBOMHBIX 3BE3/1 (HO IICYaTHBIM MaTepHanaM).

IIpoBepka runores (B TOM 4HCJIe HMEIOTCH HEBEPHbIe):

eTIpY JBIDKEHUH OpyCcKa MO HAKJIOHHOW IIJIOCKOCTH BpeMs TMEpeMEIIeHUs Ha
OTpEJICTICHHOE PacCTOSAHMSI TeM Oouibliie, YeM OoJblle Macca OpycKa;

eTpM JBWKCHUHM Opycka IO HAKIOHHOW TIUIOCKOCTH CKOPOCTh TIPSIMO
IpOTNOPIOHATBHA ITYTH;

e TIpY 3aTyXaHUM KOJICOaHM aMIUIUTY/1a 0OpaTHO MPOMOPIIMOHATIFHA BPEMEHHU;

®KBaJgpaT  CPEIHEro  MEepeMemeHUsT  OpPOYHOBCKOM  YacTHUIBI  TMPSMO
IIPOIIOPIIMOHAJIEH BpeMeHH HabroaeHus (1o Tpekam [leppena);

® CKOPOCTH OCTBIBaHUS BOJIBI INHEHHO 3aBUCHUT OT BPEMEHU OCTHIBAHHS;

® HAMIPSDKCHHUE TPHU TOCIEAOBATEIIPHOM BKJIIOYCHHH JIAMIIOYKH U PE3WCTOpa HE
paBHO CyMMe€ HaIPsDKCHUN Ha JIAMITOYKE U PE3UCTOPE;

® YTOJI PEJIOMJICHHSI TIPSIMO TIPOTIOPIIMOHANICH YTy TIaICHUS;

® [IpU ITIOTHOM CJIO’K€HHUHU JIBYX JIMH3 ONTUYECKUE CUJIBI CKJIAIbIBAIOTCA.

KoHcTpynpoBaHne TeXHU4ECKHX YCTPOMCTB:

® KOHCTPYUPOBAHUE HAKJIOHHOW TJIOCKOCTH € 3agaHHbIM KII/I;

® KOHCTPYUPOBAHUE PHIYAKHBIX BECOB;

® KOHCTPYHUPOBAHUE HAKIOHHOW IUIOCKOCTH, IO KOTOPOM OPYCOK IBUIKETCS C
3aIaHHBIM YCKOPEHUEM;

® KOHCTPYHUPOBAHUE DIICKTPOIBUTATEIIS;
® KOHCTpYHPOBaHUE TpaHchopmaTopa;
® KOHCTPYHUPOBAHUE MOJIETU TEJIECKOIa UM MUKPOCKOTIA.
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