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PABOYASA ITPOTPAMMA
IIo yueonomy npeamery « ®PU3UKA»

g 10-11 kiaacca

I[Inanupyemble pe3yJibTaThbl 0CBOEHHS Y4eOHOMH MPOrpaMMbl
npeamera (kypca) @u3znka Ha ypoOBHe OCHOBHOI'O CpeJiHero o0pa3oBaHus.

B pesynbraTte n3yuenus yuebHoro npeamera «@u3nka» Ha ypoBHE CpeHET0 00IIero 0opa3oBaHus:
BuInyCKHHK Ha 0a30BOM YPOBHE HAYYUTCS .

JEMOHCTPUPOBATh Ha MPUMEpPax polib U MecTo (GU3UKH B (QOPMHUPOBAHUU COBPEMEHHOW HAyYHOM
KapTUHBl MHpA, B PA3BUTHUU COBPEMEHHOW TEXHMKM M TEXHOJOTUH, B NPAKTUYECKON IEATEIBHOCTH
JTIOEH

JEMOHCTPUPOBATH HA MIPUMEPaAX B3aUMOCBS3b MEXKY (DU3UKOUN M IPYTUMH €CTECTBEHHBIMU HAyKaMU;
yCTaHABIUBATh B3aUMOCBSI3b E€CTECTBEHHO-HAYYHBIX SIBICHUN M TPUMEHSATH OCHOBHBIE (H3UYECKHE
MOJENH JUISL UX OMMCAaHMUSI U OOBICHEHNUS,




UCMOJb30BaTh HMH(OpMANMIO (U3NYECKOTO COAEPKAHHUS NpPU PpEIIeHUH Y4eOHBIX, NPAKTUYECKUX,
MPOEKTHBIX M HCCIICAOBATENBCKUX 3a/a4, MHTErpUpys HHPOPMALMIO M3 PA3IUYHBIX HCTOYHUKOB M
KPUTHYECKH €€ OLICHUBAS;

pa3nuyath W YMEThb HCIOJb30BAaTh B Y4EOHO-HCCIENOBATEIBCKOW JEATEIBHOCTH METOJAbl HAYyYHOTO
103HaHUs (HaOJIOIEHUE, ONIMCAHUE, U3MEPEHUE, DKCIIEPUMEHT, BBIIBUKEHHE TUIIOTE3bl, MOJIEIMPOBAHNE
U 1ip.) 1 GOpPMBI HAYIHOTO MO3HAHUSA ((haKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MIPUMEPAX UX POJIb U
MECTO B Hay4YHOM [O3HAHUU;

MIPOBOJIUTH TPSMbIE U KOCBEHHBIE U3MEHEHHUS (PU3NYECKUX BEIMYHH, BEIOUPAs H3MEPUTEIIbHBIE TIPUOOPHI
C Y4eTOM HEOOXOJMMON TOYHOCTH HW3MEPEHHH, IUIAHMPOBAaTh XOJ HW3MEPEHMH, NOoJydaTb 3HAUYEHUE
U3MEPSAEMOil BEIMYMHBI U OLIEHUBATh OTHOCUTEIBHYIO IOTPEIIHOCTH 10 33JJaHHBIM (hopMyJIam;
MIPOBOJIUTH MCCIIETOBAHMS 3aBUCHMOCTEH MEXKIy (PH3MUECKUMH BEIWYMHAMU: MPOBOIUTH U3MEPEHHS U
OTPEJIENATh HA OCHOBE MCCJIEI0BAHUS 3HaUCHHE MTapaMEeTPOB, XapaKTEPU3YIOIIMNX JaHHYIO 3aBUCUMOCTh
MEX1y BEJIMUYMHAMU, U JIeJIaTh BBIBOJI C YIETOM MOIPELIHOCTH U3MEPEHMUI;

HCII0JIb30BATh JUISl ONMCAHUS XapakTepa MPOTEeKaHUsI PU3NYECKUX MPOLeccoB (HU3NUYECKUE BETUYMUHBI U
JIEMOHCTPUPOBATh B3aUMOCBSI3b MEX 1Yy HUMH;

WCIOJIb30BATh JJIsl ONMCAHUS XapakTepa MpOoTeKaHWs (PU3MUECKUX IMPOLIECCOB (PU3NYECKUE 3aKOHBI C
Y4€TOM T'paHUIl UX IPUMEHUMOCTH;

pelaTth KayecTBEHHbIE 3a/layd (B TOM 4YHCIIE U MEXIPEAMETHOTO XapakTepa): HCHOJb3ys MOJENH,
¢usznueckue BEIWYMHBI M 3aKOHBI, BBICTpaMBaTh JIOTHYECKH BEPHYIO IEMOYKYy OOBSCHEHUS
(moka3zarenbCTBa) MPEATIOKEHHOTO B 33a4e mpoiiecca (SIBICHMUS);

pelIaTh pacyeTHbIE 3aJjauu C SIBHO 3a/laHHOM (hM3MYeCKO MOJIEIbI0: Ha OCHOBE aHallM3a YCIIOBUS 3a/1a4H
BBIJICNATh (PU3UYECKYI0 MOJIelb, HAXOAWTh (PU3MUYECKHUE BEJIWYMHBI M 3aKOHBI, HEOOXOAMMbIE H
JOCTATOYHBIE JUISI €€ PEeLeHUs], POBOIUTh PACUEThl U MPOBEPATH NOJYyYEHHBIN PE3yiIbTaT;

YUUTBIBATh TI'PAaHULBI MPUMEHEHMs M3Y4YEHHBIX (U3NYECKUX MOJENed NpU peleHUH (QU3MUECKUX U
MEXIIPEIMETHBIX 3a/1ay;

UCIOJb30BaTh UH(YOPMAIMIO U MPUMEHATh 3HAHUSA O NMPHUHLKIAX PaOOTHl M OCHOBHBIX XapaKTEPUCTHUKAX
M3YyUYEHHBIX MALINH, IPUOOPOB U APYIMX TEXHUYECKUX YCTPOMCTB AJS PELICHUS NMPAKTHYECKUX, YUEOHO-
HCCIIEI0BATENIbCKUX U IIPOEKTHBIX 3a]1ay;

UCIOJb30BATh 3HAHUS O (PU3MUYECKMX OOBEKTaxX M Ipolieccax B MOBCEJHEBHOMN JKU3HU JUIsl 00ECTICUCHHUS
0€30I1aCHOCTH IIpU OOpallleHuu ¢ NpudOpaMu U TEXHUUYECKHMMM YCTPOMCTBAMM, ISl COXPaHEHMs
3JI0pOBbSI U COOJIIOAECHUS HOPM HKOJIOIMUECKOrO IOBEIEHHsI B OKpYyXKarolled cpene, A MPUHATUSA
pEILIECHN} B IOBCEIHEBHOM JKHU3HH.

BhinyckHUK Ha 6a30BOM YPOBHE MOJIYYUT BOZMOKHOCTb HAYYUTHCS !

[IOHUMaTh M OOBACHATH LIEJOCTHOCTh (PM3UYECKOM TEOpUM, pa3iInyaTh I'PAHULIBI €€ NMPUMEHUMOCTH U
MECTO B pAAY APYTUX (PU3HMUECKUX TEOPHIi;

BIAACTh IIPUEMAMM IOCTPOCHMsI TEOPETUYECKMX JOKA3aTelIbCTB, a TaKKe IPOrHO3MPOBAHMUS
0CcOOEHHOCTEH MpoTeKaHUs (PU3NYECKUX SIBICHUN M MPOIECCOB Ha OCHOBE IOJYYEHHBIX TEOPETUUYECKUX
BBIBOJIOB U JI0KA3aTE€JIbCTB;

XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKJY OCHOBOIIOJIATAIOUIMMHM  HAYYHBIMU  IOHSATUSMH:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, MOJIE), ABUKEHHE, CUJIA, SHEPIUs;

BBIJIBUT'aTh TUIIOTE3bl HA OCHOBE 3HaHUS OCHOBOIOJIArAlONINX (PU3NUYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
CaMOCTOSITEJIbHO [UIAHUPOBATh U MPOBOJUTH (PU3NUECKUE SKCIIEPUMEHTHI;

XapaKkTepu30BaTh IJ00abHbIE MPOOIEMBI, CTOSIIUE MIEPE]] YETOBEUECTBOM: SHEPIreTUUECKHE, CHIPhEBBIE,
9KOJIOTUYECKUE, — M POJIb (PU3UKU B PELICHNUH 3TUX NPooIeMm;

pemaTh MPaKTUKO-OPHEHTHPOBAHHBIE KAaUEeCTBEHHBIE W pacueTHble (u3MyecKHe 3afayd ¢ BBIOOPOM
¢u3n4eckoil MoJieN, HCMONb3YyS HECKOJIBKO (M3MYECKUX 3aKOHOB MIM (OPMYJ, CBS3BIBAIOIIUX
W3BECTHBIEC (PU3NUECKUE BETMUHUHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBSI3EH;

OOBSICHATh MPUHIUIBI PAa0OTBl W XapaKTEPUCTUKU H3YYEHHBIX MAIIMH, HTPUOOPOB M TEXHHUYECKHX
YCTPOMCTB;




OOBSICHATH YCJIOBHSI NMPUMEHEHUS (U3NYECKUX MOJENeH Mpu peuieHnu (PU3NYecKUx 3a1ad, HaXOAUTh
aJIeKBaTHYIO TPEUIOKEHHOW 3ajade (U3NYECKYyI0 MOJEIb, pa3peliath MpodiieMy Kak Ha OCHOBE
UMEIOLIUXCS 3HAHUM, TaK ¥ IPU IOMOIIM METO/I0B OLIEHKH.

BoinyckHMK Ha yriyOJeHHOM YPOBHE HAYUHUTCS:

OOBSICHATH ¥ aHAJIM3HPOBATH POJIb U MeCTO (PU3MKK B (POPMUPOBAHHH COBPEMEHHOW HAYYHOU KapTHHBI
MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN AESITEIBHOCTHU JIIOACH;
XapaKTepU30BaTh B3aUMOCBSI3b MEXAY (PU3UKOM U IPYTUMHU €CTECTBEHHBIMH HAayKaMU;

XapaKTepU30BaTh CHUCTEMHYIO CBSI3b  MEXJY OCHOBOIIOJIATAIOUIMMHM  HAyYHBIMU  IOHSTUSMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, M10JI€), ABHXKEHUE, CUIIA, SHEPTUS;

MOHUMATh M OOBACHATH LEJIOCTHOCTh (PM3UYECKOW TEOPHUH, pa3inyarh I'PAaHUIBI €€ MPUMEHUMOCTH U
MECTO B pSAY APYrux (pU3NUecKUX TEOpHil;

BIIJIETh MpPHEMAaMHM [OCTPOCHUSI TEOPETUUYECKUX JI0OKA3aTelIbCTB, a TaKKe MPOrHO3MPOBAHUS
0COOEHHOCTEH MpoTeKaHsI PU3NUYECKUX SBJICHUI U MPOLIECCOB HA OCHOBE IMOJIYYEHHBIX TEOPETHUECKUX
BBIBOJIOB U JI0KA3aTEJIbCTB;

CaMOCTOSITEJIbBHO KOHCTPYUPOBATh AKCIIEPUMEHTAIbHbIE YCTAHOBKHU JUIsl IPOBEPKHU BBIAIBUHYTBIX THIIOTES,
paccuuThIBaTh A0COJIIOTHYIO M OTHOCUTEIBHYIO ITOTPEIIHOCTH;

CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH PU3NUECKHE SKCIIEPUMEHTHI;

pelaTh IpakTUKO-OPUEHTUPOBAHHBIE KaUYeCTBEHHbIE U pacUeTHbIE (PU3MUECKHE 3aJ]aul C OTIOPOM Kak Ha
U3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTM W MOJIENM, TaK M Ha TEKCTbl C H30BITOUYHOMN
uHpopmanuen;

OOBSCHATh TpaHMIBI NMPUMEHEHHS] W3YUYEHHBIX (U3WYECKUX MOJeNe MpH pelieHnd (U3NYECKUX |
MEeXIpPEeIMETHBIX 3aa4;

BBIIBUT'aTh THIIOTE3bI HA OCHOBE 3HaHUS OCHOBOIOJIATAIOIIUX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
XapaKTepU30BaTh IJ00aIbHbIE MPOOIEMBI, CTOSIIUE MIEPE]] YETOBEUECTBOM: SHEPIreTUUECKHE, CHIPhEBBIE,
9KOJIOTUYECKHE, U POJIb (DU3UKH B PEIICHUN ATHX MPOOIIEeM;

OOBSICHATH MPUHLUNBI PAa0OTBl M XapaKTEPUCTUKU M3YYEHHBIX MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;

OOBSICHATh yCJIOBMSI NMPUMEHEHUs (U3NYECKUX MOJENEeH NpU peleHUH (PU3MUYECKHX 3ajad, HaXOIUTb
aJIeKBaTHYIO NPEUIOKEHHON 3ajade (U3MYECKyl0 MOJAENb, pa3peliarh Mpo0sieMy Kak Ha OCHOBE
UMEIOIUXCS 3HAHUM, TaK U IPU IOMOIIY METOIOB OLICHKH.

BhINyCKHUK HA YTIIIYOJICHHOM YPOBHE IMOJYYUT BO3MOKHOCTh HAYYUTHCS:

MIPOBEPATh  AKCIEPUMEHTAJbHBIMU  CPEJICTBAMU  BBIABHHYTBHIE THIOTE3bl, (GOpMYyIHpYsS  Leib
HCCIeI0BaHus, HA OCHOBE 3HAHUSI OCHOBOIIOJIAratoIuX (PU3NIECKUX 3aKOHOMEPHOCTEH M 3aKOHOB;
OTHCHIBATh U AHATU3UPOBATH MOJYYCHHYIO B pe3ylbTaTe MPOBEACHHBIX (U3NYECKUX IKCIEPUMEHTOB
HH(pOpMAIIHIO, ONIPEACIIATH €€ I0CTOBEPHOCTD;

MOHUMAaTh U OOBSACHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBONOJATAIOIIMMU HAYYHBIMU MOHSTHUSMU:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, MOJI€), ABHKEHUE, CUIIA, SHEPTHUS;

pemaTrh SKCIEPUMEHTAJIbHbIE, KAaueCTBEHHBIE M KOJIMYECTBEHHbBIE 33Ja4l OJMMIIUAHOTO YpPOBHS
CIIOHOCTH, HCHONB3Yys (U3HUECKHe 3aKOHBl, a TakKe YpPaBHEHHUS, CBS3BIBAIONINE (DU3HUECKUE
BCJIMYUHEIL;

aHAIM3UPOBATh TPAHUIBl TPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIB30BAHMUS YaCTHBIX 3aKOHOB;

dbopMynupoBaTh M peliaTh HOBBIC 33aJa4d, BO3HUKAIOIIME B XOJ€ Y4eOHO-UCCIIEOBATEIHCKOW W
MIPOEKTHOM JESTEIIbHOCTH;

YCOBEPIICHCTBOBATH TPUOOPHI U METOIBI UCCIIEIOBAaHUS B COOTBETCTBHH C TIOCTABICHHOW 3aauei;
WCIIOJIb30BATh METOAbl MAaTEMATUUYECKOIO0 MOJEIUPOBAHUS, B TOM YHCIE MPOCTEUIINE CTaTHUCTUYECKUE
METO/IbI ISl 00pabOTKH pe3yabTaTOB KCIIEPUMEHTA




OcHoBHOe coaep:kaHue npeamera (Kypca) Puzuka
HA YPOBHE OCHOBHOI'O CpeJHero o0pa3oBaHMA.

[Tpumepnas nporpamma yueOHOTO npenmeTa «Pu3uKay HanmpaBieHa Ha (OPMHUPOBAHUE Y 00YUJAIOIIMXCS
(GYHKIMOHATBPHON TPAMOTHOCTH M METAlpeJMETHBIX YMEHUN Yepe3 BBIMOJHEHHE HCCIIE0BATEIBCKON U
IIPAKTHUYECKOU JIEATEIbHOCTH.

B cucreme ectecTBeHHO-Hay4yHOTO 00pa3oBaHMs (pHU3MKa KaK ydeOHbIN MIpeaIMeT 3aHUMAET BXKHOE MECTO
B (OPMHPOBAHMU HAYYHOTO MHPOBO33PEHUS M O3HAKOMJICHUS OOy4aromUXcsS C METOJaMU HayYHOTO
IMO3HAHUA OKPYXAIOIICro MHpa, a TaKXKE C (1)I/I3I/I‘-IGCKI/IMI/I OCHOBaMMU COBPEMCHHOI'O0 ITPOU3BOACTBA U
OBITOBOIO TEXHHUYECKOTO OKPY)KEHHUS YesloBeKa; B (POPMHUPOBAHUHM COOCTBEHHOMN MO3UIIMU MO0 OTHOLIECHHUIO
K (pusnueckoi nHpopMaIum, MOJTy4€HHOHN U3 pa3HbIX HCTOUYHUKOB.

VYcmenrHoCTh M3y4YEeHHs TpenMeTa CBsi3aHa C  OBJIQJCHHEM OCHOBAMH Y4eOHO-MCCIIETOBATEIHCKON
ACATCIIBHOCTH, NPHUMCHCHUEM IIOJIYYCHHBIX 3HaHUHI IIpru PCHICHUN MPAKTUYCCKUX U TCOPETHUUYCCKUX
3azad.

B cootBerctBun ¢ ®I'OC COO o6OpazoBanus (u3nKa MOXKET H3y4aThCs HA 0a30BOM U yriayOjae HHOM
YPOBHAX.

N3yuenne ¢u3mku Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha oOOecredeHre o01meoO0pa3oBaTeIbHON U
0OIIEeKYTHTYPHON MOATOTOBKU BBHIITYCKHUKOB.

Conepxanrie 0a30BOT0 Kypca IMO3BOJISIET MCIIOIB30BaTh 3HAHUS O (M3MUECKHX OOBEKTaX W Mpolleccax
it obecriedeHus 0€30MacHOCTH TP OOpalleHHH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH; ISt
COXPaHEHHUs 370POBbsl U COOIIOACHUS HOPM HKOJIOTMYECKOTO MOBEAEHHUS B OKpY)Kalolleh cpene; st
MPUHATUA PEIICHUN B TOBCETHEBHOM KU3HHU.

W3ydyenue ¢u3uku Ha YriayOJeHHOM YPOBHE BKIIIOUAET pAacCIIMpPEHHE MPEIMETHBIX pPe3yJabTaToOB U
coJiep’KaHre, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIEAyIoeMy podeccnoHalbHOMY 00pa30BaHUIO.
N3yuenue npeamera Ha YriyOJeHHOM YPOBHE MO3BOJISIET COPMUPOBATH y OOydaroumxcs (Gpusndeckoe
MBIIILJICHHE, YMEHHE CUCTEMAaTU3UPOBaTh U 00001IaTh MMOJIyYeHHbIE 3HAHUS, CAMOCTOATEILHO IPUMEHSTH
MOJIyYeHHBbIE 3HAHUS Ui pEIICHUsS TPAKTUYECKHMX U YueOHO-HMCCIEeIOBAaTEIbCKUX 3a/1ay; yMEHHE
aHAJIM3UPOBATh, IPOIHO3UPOBATH U OICHUBATh C MO3UIUU SKOJIOTMUECKON O€30MacHOCTH MOCIEACTBHS
OBITOBOM M MPOM3BOACTBEHHOMN JEATEIbHOCTH YEIOBEKa, CBSI3aHHON C HCHOJIB30BAaHUEM HCTOYHHUKOB
SHEpPruu.

B ocHoBy u3yuenus npenmera «Pusnka» Ha 0a30BOM U YTITyOJICHHOM YPOBHSIX B YaCTH (POPMUPOBAHUS Y
oOyyaronuxcs HAay4YHOTO MHPOBO33pPEHUS, OCBOCHHS OOIEHAyYHBIX METOJOB TIO3HAHUS, a TaKkKe
MPAKTUYECKOTO TPUMEHEHHS] HAayYHbIX 3HAHUM 3aJI0)KEHbl MEXIIPEIMETHBIE CBSI3U B 00IacTH
€CTECTBEHHBIX, MATEMaTHUYECKUX U TYMAaHUTAPHBIX HaYK.

[IpumepHass mporpamMma cOCTaBJI€Ha Ha OCHOBE MOJYABHOTO MPHHIMIIA TOCTPOCHHUS y4eOHOTO
Matepuana. KonaruecTBo yacoB Ha M3ydeHHE y4eOHOro MpeaMeTa U KJIACcChl, B KOTOPBIX IPEIMET MOKET
M3Yy4aTbCs, OTHOCSATCS K KOMIETEHIIMHU 00pa3oBaTeIbHOM OpraHu3aliy.

[IpumepHas mporpamMma COJIEPKUT MPUMEPHBIN MepedeHb MPaKTHYECKUX U JabopaTopHbIX padoT. Ilpu
cocTaBlieHUH pabouell MporpamMMbl YYWTENIbh BIpPaBE BHIOpATh W3 TMepeyHs paboThl, KOTOPHIE CUUTAET
HaunboJiee 1enecoo0pa3HbIMU Ul JOCTHKEHHS IPEAMETHBIX Pe3yIbTaToB.

basoeuviit yposens

®du3nKa U €CTECTBEHHO-HAYYHBIM METO/1 TO3HAHUSI IPUPOIbI

®dusznka — pyHIaMeHTallbHAs HayKa O MpUpoe. MeTo bl HAyYHOTO UCCIeI0OBaHuUs (DU3MUYECKUX SIBICHUM.
MonenupoBanue (GU3NYECKUX SBICHUH U mpolieccoB. DU3MUECKUN 3aKOH — TPaHUIBI MPUMEHHUMOCTH.
Ou3nyecKkue TEOPUH U MPHUHIIUI COOTBETCTBUA. Poib u MecTo pusuku B popMHpOBAHHH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B MPAKTUYECKOH AeITeNIbHOCTH JtoAeil. Du3uka u KynbTypa.



Mexanuka

I'paHubl IPUMEHUMOCTH KJIACCUYECKOW MEXaHMKU. BakHEHIMe KMHEMAaTHYECKHE XapaKTePUCTUKU —
IIepeMEILEHUE, CKOPOCTh, yCKOpeHHE. OCHOBHbBIE MOJIEH TEN U JBUKEHUM.

BsaumopneiictBue Ten. 3akonsl BecemupHoro Tarorenus, I'yka, cyxoro tpenus. MHepuunanbHas cucrema
oTcueTa. 3aKoHbl MexaHuku HploToHa.

NMmnynsc MarepuanbHOM TOYKM M CUCTEMBI. VM3MeHeHME M COXpaHeHHMe umIlyibca. Mcnosb3zoBanue
3aKOHOB MEXaHWKH Uil OOBSICHEHHS JBIDKCHHS HEOSCHBIX Tel W JUIA PAa3BUTUS KOCMHYECKUX
uccienoBaHuil. MexaHudeckas: dHEprusi CUCTEMbl Tejl. 3aKOH COXPAHEHHUS MEXaHWYECKOW SHEpPIUH.
PaboTa cubl.

PaBHOBEeCHEe MaTepHabHON TOYKHA M TBEPJOTO TeJa. Y CIOBHUS paBHOBecHs. MOMEHT cuiibl. PaBHOBecue
KUJKOCTH U Tras3a. J[BUKEHHUE )KUIKOCTEH U ra3oB.

Mexannueckue kosiebanus 1 BoIHbIL. [IpeBpalienns sHepruu npu KoyieOaHusX. DHEprus BOJIHBI.

MounekynsapHas Gu3nuka ¥ TepMOIMHAMUKA

Monekynsapuo-kunernueckas Tteopusi (MKT) crpoenuss BemectBa W €€ DKCHEPUMEHTAIbHBIC
JoKa3aTenbcTBa. AOCONIOTHAsE TeMIlepaTypa Kak Mepa CpeJHEell KMHETHMYECKON SHEpPruu TerioBOIro
JBWKEHHSI 4YacTUIl BemectBa. Mopenb wuaeanpHOro rasza. JlaBieHue rasa. YpaBHEHHE COCTOSIHUS
WJIeabHOTO Ta3a. YpaBHeHue MenaeneeBa—Kmaneripona.

ArperaTHbI€ COCTOSIHUS BelecTBa. MoIeNIb CTPOCHHUS KUIKOCTEM.

Buytpennsis sueprus. Pabota u tensonepenaya kak crocoObl H3MEHEHHs] BHyTpeHHEN sHepruu. [lepsriii
3aKOH TepMOIUHAMUKHU. HeoOpaTUMOCTh TETIOBBIX TTpotieccoB. [IpUHIUITBI AEHCTBHUS TEMIOBBIX MAIITHH.

DIEKTpOAMHAMUKA
Onektpuyeckoe mnose. 3akoH Kymona. HampspkeHHOCT M MOTEHIMAN 3JIEKTPOCTATHUYECKOTO TOJIS.

[IpoBogHUKH, MOTYIPOBOJHUKY U Au3IeKTpuKU. KoHnencaTop.

[ToCTOSIHHBIN  AIEKTPUYECKUA TOK. OJEKTpOABWKYIIas cwia. 3akoH OMa uisi TMOJHOM  LEMNH.
DOneKTpuyeckuii TOK B MPOBOJHHUKAX, JJEKTPOJUTAX, MOJYNPOBOJHUKAX, Ta3aXx U BaKyyMe.
CBepXIpoBOJIUMOCTb.

Wupykuust MarHuTHOTO moJisl. JlelicTBME MarHMTHOTO MOJI Ha MPOBOJHUK C TOKOM U JBHXKYIIYHOCS
3apsukeHHYyro yactuily. Cuna Amnepa u cuia Jlopeniia. MarHuTHbIe CBOMCTBA BEIIECTBA.

3aKOH DJJIEKTPOMAarHUTHOM MHIAYKUHUHM. OJIEKTpoMarHutHoe moJie. llepemenHblii TOK. SIBIEHuUe
caMOMHIYKIMH. UHIYKTUBHOCTh. DHEPrus 2JIEKTPOMArHUTHOTO MOJIS.

DnekTpoMarHuTHbIe KojiebaHus. KonebarenbHbIi KOHTYP.

DONEeKTpOMarHuTHbIE BOJIHBL. JlMama3oHbl SJEKTPOMArHUTHBIX H3JIYYEHHMM U HUX IPaKTUYECKOE
MIPUMEHEHHE.

I'eomerpuueckas onTtuka. BoaHOBBIE CBOICTBA CBETA.

OCHOBBI crelMaabHON TEOPUN OTHOCUTEIbHOCTU
WMHBapnaHTHOCTh MOAYJISI CKOPOCTH CBeTa B BakyyMe. [IpmHuun otHocutenbHOCTH JHHIUTENHHA. CBA3b
Macchl ¥ SHEPIUU CBOOOIHON YaCTHIIbI. DHEPTHUsl MOKOSL.

KBanrtoBas ¢usuka. ®usnka aToMa ¥ aTOMHOTO Ipa

l'umoteza M. Ilnanka. ®ortosnektpuueckuii 3dpdexr. DotoH. KopmyckynspHO-BOTHOBOW ITyallu3M.
CooTHolleHue HeonpeaenenHoctel [ eitzenoepra.

[InanerapHass monenp aroma. OObSCHEHHE JIMHEWYATOTO CIEKTpa BOJOPOJAa HAa OCHOBE KBAHTOBBIX
nocrynatoB bopa.

CoctaB M CTpOE€HHE aTOMHOIO sjpa. OHEPIus CBSI3M AaTOMHBIX sJep. Buasl paavoakTHBHBIX
IIPEBPALLEHUI AaTOMHBIX SJIEP.

3aKoH paJuoaKTUBHOIO pacnaja. SAnepHsie peakuuu. Llennas peakuus neneHus saep.




3JICM€HTapHBIC YaCTUIbI. (DyHI[aMeHTaJIBHBIe BSaHMOHefICTBHH.

Crpoenue Beenennoi

CoBpeMeHHbIE TIPECTAaBICHNS O MPOUCXokaAeHUN U 3Bomonnn ComHia u 38e31. Knaccudukanus 3e3.
3B€3[[BI U UCTOYHUKH UX SHCPIUH.

lNanakTtuka. [IpeacraBienue o CTpOEHUH U 3BOIOLMN BeerleHHO.

Yenyonennwiit yposens

Pu3KKa U €CTECTBEHHO-HAYYHBIM METO/1 HO3HAHUS IIPUPOJIBI

dusuka — QpyHAaMeHTaIbHas Hayka o mpupoje. Hayunsiii MeTo mo3Hanus Mupa. B3anMocBsi3bp MexIy
(GU3MKOH U IPYrUMH €CTECTBEHHBIMH HayKaMi. MeTobl HAydHOTO MCCIEI0BAHUS (PU3NIECKUX SBIICHHIA.
[TorpemHocTy u3mMepeHuil (U3NYECKUX BENWYMH. MoJenupoBaHUE SIBICHUNH U MPOLIECCOB IPUPOJIBI.
3aKOHOMEPHOCTh U CIIy4allHOCTb. [ paHUIIbI MPUMEHUMOCTH (PU3NUECKOT0 3aKoHa. DU3NYECKUE TEOPUU U
MPUHIMI cOOTBETCTBUA. Posib 1 MecTo ¢pu3nku B pOpMUPOBAHUN COBPEMEHHOM HAYYHOU KapTHHbBI MUPA,
B IIPAKTHYECKOMN NEATEIbHOCTH JItoAe. PU3MKa U KyJbTypa.

MexaHunka

[Ipeamer W 3amaum KiIacCUYECKOW MexaHWKH. KuHeMaTHYecKne XapaKTePUCTUKH MEXaHUYECKOTO
IBWKEHUs. Mopaenu Ten W ABWKeHUH. PaBHOyCKOpeHHOE NpSIMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE
MajJieHue. JBKEHHUE Tella, OpOIIEHHOTO TOJ YIJIOM K TOpHU30HTY. JIBMKEHWE TOYKH IO OKPYKHOCTH.
[TocTymarensHO€ M BpamaTeIbHOE JBMKEHNE TBEPAOTO Tea.

B3aumopericteue Ten. Ilpunuun cynepnosuuuy cwi. MHepruandbHas cUCTEMa OTCYETa. 3aKOHbI
Mexanuku HerotoHa. 3akonsl BecemupHoro tsrorenus, ['yka, cyxoro TpeHus. J[BukeHne HeOECHBIX TeN U
UX UCKYCCTBEHHBIX CITyTHUKOB. SIBIIeHUS, HaONI01aeMble B HEMHEPIIMATBHBIX CUCTEMAax OTCYETa.
Nmvnynbe cunbl. 3aKOH W3MEHEHUST U COXpaHEHUs uMIyiabca. Paborta cuibl. 3akOH W3MEHEHHS U
COXpaHEHUs SHEPTHH.

PaBHOBecMe MarepUaibHOM TOYKM M TBEPIOro Tejla. YCJIOBUA pPABHOBECHUS TBEPAOrO Tela B
WHEPIHMAIBHOM cucTeMe oTcueTa. MOMEHT cuiibl. PaBHOBeECHE JKUIKOCTH U rasa. J[BIKeHue *KUJIKOCTeN u
ra3oB. 3aKOH COXPAHEHUS YHEPTUU B TUHAMHUKE JKUJIKOCTH U rasa.

Mexannyeckue KojeOaHus M BOJHBL. AMIUIMTYAA, MEpUOJ, 4YacToTa, ¢a3a kosnebanuil. IlpeBpamienus
SHEpPruM Npu KosebaHusX. BeiHyXIeHHbIe KOJIeOaHUs, PE30HAHC.

[Tonepeunsie U MPOAOIbHBIE BOHBI. JHEprusi BoiHbl. MHTepdepenuus u nudpakiaus BoIH. 3BYKOBbIE
BOJIHBI.

MounexynsipHas Gu3MKa U TEpMOIMHAMUKA

IIpenmer u 3agaun MoJieKy sipHO-KuHeTn4Yeckoi Teopun (MKT) u repmoanHaMuKy.
OkcnepuMeHTanbHble  Joka3aTenbcTBa MKT. AOcomroTHas TeMmmeparypa Kak Mepa CpenHei
KMHETUYECKOM AHEPruM TEIUIOBOIO IBWKEHMs 4acTull BellecTBa. Monenb maeanpHoOro rasa. /laBienue
raza. CBsi3p MEXIy JaBICHUEM U CPEIHEH KHHETUYECKOW DHEpruell IOCTYNaTelIbHOIO TEIJIOBOIO
JBUKEHUS MOJIEKYJ UI€aIbHOTO rasa.

Mopnenps uacanpHOro rasa B TEpMOJMHAMMKE: ypaBHeHHe MeHneneeBa—Knaneipona, BeIpa)KeHUE Ul
BHYTpEHHEH 3Hepruu. 3akoH [lanpToHa. ['a30BbIe 3aKOHBI.

ArperaTHble cocTossHUS BemiectBa. aszoBble mepexoibl. IlpeoOpa3zoBaHue »5Hepruu B  (a30BBIX
nepexoaax. HacelllieHHbIE 1 HEHACBILEHHBIE MTapbl. BnakHOCTh Bo3ayxa. Mozelb CTpOEHUs JKUAKOCTEM.
IToBepxHOCTHOE HaTsHKeHUE. Monens CTpoeHus TBEpABIX Tell. MexaHN4YeCKUue CBOMCTBA TBEPABIX TEIL.
Buytpennss sHeprus. Paborta u Ternonepeaaya kak crocoObl U3MEHEHUs BHYTpeHHeN sHepruu. [1eporit
3aKOH TePMOJMHAMUKU. AnMabaTHbIN mporecc. BTopoii 3aKoH TepMOIMHAMUKH.

[IpeoOpazoBanuss sHepruu B TemioBbix MamuHax. KIIJ[ TemnoBoit mamumubl. [ukn  Kapwo.
DKoyorn4yecKkue npoOIeMbl TEIII0IHEPTEeTHKH.

ONEeKTpOoIMHAMHKA




[IpenmMer u 3amauM  3IEKTPOJMHAMMKHU. OJEKTPUYECKOE B3aUMOJICHCTBUE. 3aKOH COXPaHEHUs
anekTpudeckoro 3apsiga. 3akoH Kynona. HampspkeHHOCTP M MOTEHIMAN JIEKTPOCTATUYECKOTO IOJISL.
[TpuHIMIT Cyneprio3uuy IEKTPUUECKUX MoJIe. Pa3HoCTh noTeHumanoB. [IpoBOIHUKY U AUIIIEKTPUKH B
IEKTPOCTATUYECKOM I0JI€. DIEKTpUUECKasi eMKOCTb. KoHieHcaTop. DHEprust 31eKTPUYECKOTO MO,
[Tocrosinublil  AnekTpudeckuit Tok. OInekrpoiaBwkymas cuina (3C). 3akon Oma s MOJHOU
AJIEKTPUYECKON LeNU. DJIEKTPUYECKHM TOK B METaJUIaX, JJIEKTPOJUTaX, IMOJIYIPOBOJHMKAX, ra3ax Hu
Bakyyme. [Tnazma. Dnexrponms. [TomympoBoaauKoBEIe IPHOOPHI. CBEPXIIPOBOIUMOCTb.

MarnutHoe mnose. Bexkrop MarHMTHONM uWHAYKUMU. lIpuHOumn Cynepno3unvu MAarHUTHBIX —ITOJIEH.
MarautHoe 1oJie HpPOBOJHUKA C TOKOM. JIeHCTBME MarHWTHOTO MOJS Ha IMPOBOJHUK C TOKOM H
JBUKYILYIOCA 3apskeHHYro yactuny. Cuna Amnepa u cuina Jlopenua.

[loTok BekTOpa MAarHUTHOW  UHAYKUUHU. SIBJI€HME  AJIEKTPOMArHUTHOM  HMHIYKUUU.  3aKOH
aneKTpoMarHuTHOM nHaykuuu. DJ1C nHAYKIMK B ABMKYIIMXCS TpoBoaHKKax. [Tpasuiio Jlenna. SIBnenue
caMOMHYKIMU. UHIYKTUBHOCTh. DHEPrus 3JIEKTPOMArHUTHOTO NOJIsl. MarHUTHbIE CBOWMCTBA BELIECTBA.
OnexTpoMarHuTHble KojeOaHus. KonebarenbHblli KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.
BrinyxeHHbie 27eKTpoMaraiuTHbIe Kosiebanusi. Pesonanc. [lepemennsiii Tok. KonneHncarop u karyiika B
uenu mnepeMeHHoro Toka. Ilpow3BoacTBo, mepenada U MOTpeOJIEHHWE DIEKTPUYECKONW DHEPIHH.
DneMeHTapHasi Teopusi TpanchopmaTopa.

DJIEKTPOMarHuTHOE TMoJjie. BHUXpeBoe 3JIEKTpUYECKOe ToJie. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. J(Mana3oHbl 3J€KTPOMAarHUTHBIX U3JIy4€HUN U X MPAKTUYECKOE MPUMEHEHHE.
[IpuHIMMIBI paTUOCBSI3U U TEIEBUICHHUS.

I'eomerpuueckass ontuka. [IpsAMosiMHETHOE pacnpoCTpaHEHHWE CBETa B OJHOPOJHOM cpene. 3aKOHBI
oTpaxkeHUs U mpenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHne. OnTuueckrue npuOopsl.

BomnoBeie cBoiicTBa cBeta. CkopocTh cBeTa. MuTepdepennus csera. KorepentHocts. Judpakius ceera.
[Tongpuzanus ceera. ucnepcus ceera. [IpakTuueckoe mpuMeHEHUE AIEKTPOMATHUTHBIX U3JTy4ECHUM.

OCHOBBI cIenMaNbHON TEOPUU OTHOCUTEIBHOCTH

NHBapuaHTHOCTh MOIYJISI CKOPOCTHM CBE€Ta B BakyyMe. [IpUHIMI OTHOCHUTEIBHOCTH OWHIITEHHA.
[IpocTpaHCcTBO M BpeMs B CHEIUATBHOW TEOPUHM OTHOCHUTEIBHOCTH. DHEPTUsS W UMITYJIbC CBOOOIHOMN
gacTHUIbl. CBS3b MACChl M SHEPTHUH CBOOOTHOM YaCTHIIBI. DHEPTUSI IOKOSL.

KBanroBas ¢usuka. dusnka aToMa 1 aTOMHOTO s]1pa

[IpeameT u 3aaun KBAaHTOBOH (DU3BHKH.

TennoBoe nznyuyenue. Pacrpenenenre sHepruu B CieKTpe abCOIIOTHO YEPHOTO TeNa.

I'mnore3za M. [Inanka o xBanTax. ®otosadpdexr. Onbitel A.I'. CroneroBa, 3akoHbI (oTodddekTa.
VYpaBuenue A. DitHmreiHa s GoTodaddexra.

®oton. Omnwrtel I1.H. Jle6eneBa u C.M. BaBwioBa. ['mmorte3a JI. ae Bpoiisis 0 BOJHOBBIX CBOWCTBax
yactull. KopryckynspHo-BoaHOBO#M nyanusM. udpakuus snekrpoHos. [laBnenue cBera. COOTHOLICHHE
HeonpeaeneHHoctel I eizenoepra.

Mopenu ctpoenust aroma. OObsSICHEHHE JIMHEHYATOTO CHEKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYKJIEHHOE U3JTy4YE€HUE CBETA.

CocraB u cTpoeHue aToMHOro sijipa. M3otonsl. Saepusie cuibl. Jledhekt Macchl U SHEPTHs CBS3U Apa.
3aKOH paJUMOAKTUBHOIO pacnaja. SnepHble peakuuu, peakiuu JejdeHuss U cuHTe3a. llemHas peakuus
nenenus saep. SAnepHas sHepretuka. TepMosiIepHbIA CUHTES.

DOneMeHTapHble yacTulibl. DyHaamMeHTanbHble B3aUMOJACHCTBUA. Y CKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Crpoenne Beenennou

[IpuMeHUMOCTh 3aKOHOB (H3MKH Il OOBSICHEHUS MPHUPOJBl KOCMHUYECKHUX 00beKkToB. CosHeuHas
cucrema. 3Be3/Ibl 1 HCTOYHUKH uX 3Hepruu. Knaccuduxanus 3se3n. DBomtornust CoHLa U 3BE3I.
lNanaktuka. [Ipyrue ramaktuxu. IIpocTpaHcTBeHHO-BpeMeHHbIE MaciuTaObl HaOmogaeMoil BcenenHoM.
IIpencraBnenue o0 »Boronnu BeenenHoit. TemHas MaTepust U TEeMHasi SHEPT UL

IIpumepnwiii nepeuens npaxmuieckux u 1a60pamopHuix pabom (Ha 6bib60p yuumeris)
[IpsiMble u3MepeHus:




U3MEpPEHUE MTHOBEHHOW CKOPOCTH C MCIOJIb30BAaHUEM CEKYHJIOMEPA WIIM KOMIIBIOTEpA C JaTUNKAMY;
cpaBHEHHE Macc (IO B3aUMOJICHCTBHUIO);

U3MEPEHUE CUJI B MEXAHUKE;

M3MEpEHUE TEMIIEPATYPhI JKUAKOCTHBIMU M HU(PPOBBIMUA TEPMOMETPAMH;

OLICHKA CHJI B3aUMO/ICHCTBUS MOJIEKYJI (METOJIOM OTpPbIBA Kallellb);

U3MEpEeHUe TEPMOIMHAMUYECKUX TapaMeTpOB Ia3a;

n3mepenue 3J1C ucTOUHMKA TOKA;

HU3MEPCHHUC CHUJIbI B3211/IMOZ[€I>1CTBI/I$I KaTYIIKH ¢ TOKOM U MarovuTa NOMOIIBbIO 3JICKTPOHHBIX BECOB,
omnpejiesieHue Ieproia oOpalleHus ABOWHBIX 3B€3]1 (II€4aTHbIE MaTepHalbl).

KocBeHHbIe U3MepeHus:

U3MEpEHUE YCKOPEHUS;

U3MepeHue YCKOPEHUs CBOOOIHOTO MaIeHHUS;

OTpe/ieNIeHUE SHEPTUN U UMITYJIbCA IO TOPMO3HOMY ITYTH;

U3MepeHue YAEIbHOM TEeMIOThI MJIaBICHUS JIbA;

U3MEpEHUe HAIPSHKEHHOCTH BHUXPEBOIO 3JIEKTPUUYECKOTO Mo (mpu HaOMIOACHUH 3JIEKTPOMAarHUTHOU
WHJTYKITUH);

U3MepeHue BHYTPEHHEr0 CONPOTUBIICHNS HCTOYHHUKA TOKA;

oTnpejieNieHue ToKa3aTels IPEeJOMIIEHUS CPEeIbl;

n3MepeHue GOKyCHOTO pacCTOSIHUS cOOMparoIIel U paccenBarolei JIHH3;

oTpe/iesieHUe AITNHbI CBETOBON BOJIHBI,

oTpejieNieHue UMITYJIbCa U SHEPTHH YaCTHIIbI IPU ABM>KEHUH B MAarHUTHOM 110J1€e (1o oTtorpadusim).

HaOmroaeHue IBIeHUN:
HaOJTI0JICHUE MEXaHUYCCKHX SBJICHUI B HHEPIIUAILHBIX U HEMHEPIIUATIBHBIX CHCTEMaX OTCUCTa;

HaOIIOZICHUE BBIHYXJICHHBIX KOJICOaHUI U pe30HAHCA;

HaOmoaeHue muddys3uu;

HaOJTIO/ICHUE SBIICHHSI SJIEKTPOMAarHUTHON MHTYKIIHH;

HaOJII0ZICHUE BOJTHOBBIX CBOMCTB cBeTa: nudpakiusi, HHTepdepeHIns, moasIpr3aIus;
HaOJIFIO/ICHUE CIIEKTPOB;

BeUYEepHHE HAOIIOACHUS 3Be3]1, JIYHBI U TIAaHET B TEJIECKOI WM OWHOKIIB.

HccnegoBanms.

HCCe0BaHUE PABHOYCKOPEHHOTO JBWKEHHUS C HCIIOJIB30BAHHUEM DIIGKTPOHHOTO CEKyHIOMEpa WU
KOMIIBIOTEpA C TaTYNKAMH;

HCCe0BaHUE ABMKCHUS TeJa, OpPOIIIEHHOTO TOPU30HTAIBHO;

UCCIIeIOBAaHUE LIEHTPAILHOTO Y/1apa;

Hccae0BaHue KaueHUs MUJIMHIPA M0 HAKIIOHHOM IJIOCKOCTH;

UCCIIeIOBAaHUE IBHKEHUSI OpPOYHOBCKOM yacTHIIbI (110 TpekaM [leppena);

HCCIe0BaHUE U30TIPOIIECCOB;

UCCIIeIOBAaHUE U30XOPHOTO MPOoLiecca M OLleHKa aOCOTIOTHOTO HYJIS;

HCCIIeJOBAHNE OCTBIBAHUS BOJBI;

HCCIeA0BaHUE 3aBUCUMOCTH HAPsHKEHUSI HA MOJII0CaX UCTOYHMKA TOKA OT CHJIBI TOKA B LEMH;
HCCIeA0BaHUE 3aBUCUMOCTH CHJIbI TOKA Yepe3 JaMIIOUKy OT HAPsDKEHUS Ha Hell;

UCCIIeIOBAaHUE HArPEBaHMsI BOIbI HArpeBaTesieM HeOOIbIIOI MOIITHOCTH;

HCCIe0BaHUE SBJICHUS AIEKTPOMarHUTHON MHAYKIUY;

HcCIeA0BaHUE 3aBUCUMOCTH YTJIa MIPEJIOMIIEHUS OT YIJia MaJIeHus;

MCCIIEIOBAaHUE 3aBHCHUMOCTH PACCTOSIHHSI OT JIMH3BI 10 HM300pa)KEHUS OT PACCTOSIHUS OT JIMH3BI JI0
MpeaAMETa;

HCCIe0BaHUE CIEKTPa BOJAOPOA;

WCCIIeIOBAaHUE IBIKEHUS IBOMHBIX 3B€3/1 (TIO MEYaTHBIM MaTepHaliaM).




IIpoBepka runoTes3 (B TOM YKCIIC UMEIOTCS HEBEPHBIC):

IIpY JBUKCHUH OpYyCKa MO HAKJIOHHOUM TUIOCKOCTH BpEMs MEPEMEICHUs Ha ONPEACTICHHOS PACCTOSHUS
TeM OoJbIle, YeM OOJIbIIe Macca Opycka,

MIPH IBIKEHUH OpYyCKa M0 HAKIIOHHOM MIIOCKOCTH CKOPOCTh MPSMO MTPOMOPIUOHATIFHA TTYTH;

MIpY 3aTYXaHUU KOJIeOaHUN aMIUTUTYy1a OOpaTHO MPOTIOPIIOHATHHA BPEMEHH;

KBaJIpaT CPEAHETO TIepeMENICHIsI OPOYHOBCKOW YaCTHIIBI TIPSIMO MTPOMOPIIMOHATICH BPEMECHH HAOJFOICHUS
(o tpekam Ileppena);

CKOPOCTh OCTBIBAHHSI BOJIbI JIMHCHHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

HaIpsDKEHUE MPH MMOCIISIOBATEILHOM BKIIFOUCHUH JIAMIIOYKH M PE3UCTOPA HE PaBHO CyMME HAIIPSKCHHIMA
Ha JIAMIIOYKE U PE3UCTOPE;

YTOJI IPEJIOMJICHUS TIPSIMO MPOTIOPLIMOHAJICH YIITY TAJCHUS;

MIPH TUIOTHOM CJIOKEHUU JABYX JIMH3 OTITHYECKUE CHITBI CKJIATbIBAIOTCS;

KoHcTpynpoBaHue TEXHUYECKUX YCTPOWCTRB:

KOHCTPYHPOBaHUE HAKJIOHHOM TIOCKOCTH ¢ 3aganHbiM KIT/I;

KOHCTPYHPOBAHUE PhIYAKHBIX BECOB;

KOHCTPYMPOBAHHE HAKJIOHHOM TUIOCKOCTH, TIO KOTOPOI OPYCOK JIBIKETCSI C 3aJaHHBIM YCKOPEHUEM;
KOHCTPYHUPOBAHUE AJIEKTPOIBUTATEIIS;

KOHCTpYyHpOBaHHE TpaHchopmaTopa;

KOHCTPYHPOBAHUE MOJIEIH TEJIECKONa WIM MUKPOCKOTIA.
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