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IInanupyembie npeaMeTHblie pe3yabTaThl ocBoeHust OOII COO

Puszuka
B pesyabrarte n3y4eHus yueOHoro npeamera «@Pu3nka» Ha ypOBHe CpeHero oomero oopa3oBaHus:
BbinyckHMK Ha 0230BOM YPOBHE HAYYHUTCSH:

JEMOHCTPUPOBATh Ha TpUMEpax pojb U MecTO (GU3UKH B (HOPMHPOBAHMH COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

JEMOHCTPUPOBATh HA MPUMEPAX B3AUMOCBSI3b MEKIY (PU3UKON U JPYTUMU €CTECTBEHHBIMU HAayKaMU;

YCTaHaBIMBAaTh B3aWMOCBSI3b E€CTECTBEHHO-HAYYHBIX SIBICHHUM M MPUMEHSTh OCHOBHBIC (U3WYECKHUE MOJAENU JUIsi MX OINUCAHUS U
OOBSICHCHHUS,

UCIOJIb30BaTh MH(OPMALIMI0 (U3UYECKOTO COAEPKAHUSA NPU PEIICHUH Y4E€OHBIX, MPAKTUUYECKHUX, MPOEKTHBIX M HCCIIENOBATEIbCKUX
3a]1a4, UHTErpUpyst THPOPMALIUIO U3 PA3IMUHBIX UICTOYHUKOB U KPUTUUECKH €€ OLICHUBAs;

pa3ianyaTh U yMETh UCIOJIb30BaTh B Y4€OHO-HCCIEA0BATEIBCKON AEATENIBHOCTH METO/Ibl HAYYHOT'O MMO3HAHUs (Ha0JI0/IeHNE, ONIUCaHKeE,
U3MEpEHHNE, DKCIIEPUMEHT, BBIIBI)KEHUE THIOTE3bl, MOJCIUPOBaHUE U Ap.) U (HOpMbI HAyYyHOro MO3HaHMS ((PaKThl, 3aKOHBI, TCOPUH),
JNEMOHCTPUPYs Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

NPOBOANTH NPSIMbIE U KOCBEHHBIE M3MEHEHUS (PU3NYECKUX BEIMYMH, BHIOMpas W3MEPHUTEIbHBIE MPHUOOPHI C YYETOM HEOOXOAMMOM
TOYHOCTH M3MEpPEHUH, IUIAHUPOBAaTh XOJ W3MEPEHHH, IMOJydYaTh 3HAYECHUE WU3MEPSAEMON BEJIMYMHBI U OLICHMBATh OTHOCHUTEIIBHYIO
HOTPELIHOCTD M0 3a1aHHBIM (opMyJIam;

IPOBOJIUTh HCCJENOBAHUS 3aBHUCHUMOCTEM MEXIy (PU3NYECKUMHU BEIMUYMHAMHU: MPOBOAMTH HM3MEPEHUS U ONPEIEISITh HAa OCHOBE
HCCIICIOBAHNs 3HAYECHUE I1apaMETpPOB, XapaKTEPU3YIOIIUX [aHHYIO 3aBUCHUMOCTb MEXIY BEIWYMHAMM, M JClaThb BBIBOJA C YYETOM
ITOTPEIIHOCTH H3MEPEHHN;

MCIIOJIb30BATh JIJISl ONMCAHUA XapaKTepa MpoTeKaHusa GU3NUECKUX MPOLUECCOB (PU3NYECKHE BETUYUHBI U JEMOHCTPUPOBATH B3aUMOCBA3b
MEXy HUMH;

MCIIOJIb30BAaTh JJIsl ONMCAHUS XapaKTepa NPOTeKaH!sl PU3NYECKUX MPOLECCOB (PU3NUECKUE 3aKOHBI C YUYETOM I'PaHUIL] UX TPUMEHUMOCTH;

peliaTh KaueCTBEHHBIE 3a7jaud (B TOM YHCIIE U MEXKIIPEIMETHOIO XapakTepa): UCIONb3ys MOJEIH, (PU3NUECKUE BEIMUMHBI U 3aKOHBI,
BBICTPAUBaTh JIOTMUECKU BEPHYIO LIETIOUKY OOBSCHEHUS (JI0Ka3aTeNbCTBA) MPEIJI0KEHHOTO B 3a/1a4e npoiiecca (SBIeHUs);

peliaTh pacyeTHbIE 3aJauyd C SBHO 3aJaHHON (DU3MUECKOM MOJENbI0: Ha OCHOBE aHalM3a YCJIOBMS 33aJaud BBLICIATH (DU3HUECKYIO
MOJI€JIb, HAXOJIUTh (PU3NYECKNE BEIMYMHBI U 3aKOHBI, HEOOXOANUMBIE U JOCTATOYHBIE JIJISl €€ PEIICHUs, TPOBOJUTh PACUEThl U POBEPATH
ITOJyYEHHBIA pE3yJIbTaT;

YUHUTBIBATH TPAHULIBI IPUMEHEHUS U3YyYEHHBIX (PU3NYECKUX MOJIENEN TP pelIeHUH (PU3HUUYECKUX U MEKITPEAMETHBIX 3a/1a4;

MCIIOJIb30BaTh UH(POPMALIMIO U IPUMEHSATh 3HAHUS O MPHUHIMNAX padOThl 1 OCHOBHBIX XapaKTEPUCTUKAX M3YUYECHHBIX MAIlWH, IPUOOPOB
U IPyTUX TEXHUYECKUX YCTPONCTB AJIs PELIECHUS IPAKTUUECKUX, YU€OHO-NCCIIEeI0BATEIbCKUX U MPOEKTHBIX 33/1a4;

MCIIOJIb30BaTh 3HAHUA O PU3NUYECKUX 00BEKTax U Mpolleccax B NOBCETHEBHOM KU3HHU Uil oOecrieueHus: 0€3011aCHOCTH MPU 0OpalleHUH ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JUIsl COXPAHEHUS 3/J0OPOBBS U COOIIOACHUS HOPM 3KOJIOTHUYECKOTO MOBEJCHHS B OKpY-KaroIIen
cpene, 1Sl IPUHATHS PEIICHUNA B TOBCETHEBHOM KU3HHU.

BoinycKHHK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNUTHCS:

HOHUMAMb U OOBACHAMb YELOCMHOCMb (QU3UUeCKOU meopuu, paziudams paHuybl ee NPUMEHUMOCMU U Mecmo 6 psdy Opyeux
Qusuyeckux meoputi,

gnadems npuemMamyu NOCMPOeHUs Mmeopemudeckux O0OKa3amenibCms, a makdHce MNPOSHOZUPOBAHUS OCODEHHOCmel NpPOMeKaHUs
Qu3sunecKux A61EHUL U NPOYECCO8 HA OCHOBE NOJIYUEHHBIX MEOPEeMUUECKUX 86160008 U OOKA3AMENbCNG,

Xapaxkmepuzo8ams CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU. NPOCMPAHCIEO, BDPeMs, MAamepusl
(6ewyecmeo, noe), 0sudicenue, CUlA, IHEPIUsl;

8b108UAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONONALAIOUUX (PUSULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8;

CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUNMb hU3UYECKUe IKCHEPUMEHNbL,

xapaxkmepuzoeams 2100abHble npobiemMvl, cmoauue nepeo Yeno8eiecmsom: dHepeemuieckue, Cblpbesole, IKONo2UdecKue, — U pob
Qu3suUKU 6 peuteHuu IMux npoo.aem;

peuiams npaKmuKko-opueHmupo8aHtbvle KauecmeeHHvle U paciemmsie Quauieckue 3a0ayu ¢ blOOPOM usuuecKol Mooenu, UCNoIb3Ys
HeCKONbKO u3uieckux 3aKoH08 Ul opmy, Ce:A3bl8aI0uUX U38ecmuble husuyecKue 8elUdUnbl, 8 KOHMEKCme MeXCnpeOMemHbIX Ces3el;

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKY U3VHEHHBIX MAWMUH, NPUOOPOE U MEeXHUYECKUX YCMPOUCNE;

00BACHAMY VCI08USL NPUMEHEHUs (u3uyeckux mooenel npu peuwieHuu Guaudeckux 3a0ad, HAxoO0ums a0eK8amuyro NpeoloAHCeHHOU
3a0daye Quzuueckyro Mooeib, paspeuams npodiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL, MAK U NPU HOMOWU MeMOo008 OYEHKU.

BoInycKHHMK HA YIiIy0JI€HHOM YPOBHE HAYYUTCS:

OOBSCHSTH ¥ aHATU3UPOBATH POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUU COBPEMEHHOUN HAYYHOW KApTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHUM, B MPAKTUUECKOU AEATEIbHOCTH JIFOJICH;

XapaKTeprU30BaTh B3aUMOCBSI3b MEXKTY (PU3UKON U IPYTMMH €CTECTBEHHBIMU HAyKaMH;

XapaKTeprU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIATAIONIUMU HAYYHBIMU MOHATUSIMU: MPOCTPAHCTBO, BpeMsi, MaTepusl (BEIIECTBO,
1oJjie), IBKEHUe, Cujla, YHEPTUS;

MMOHUMATh U OOBSICHATH IIEIOCTHOCTh (PU3UYECKON TEOPUH, Pa3INvaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PSAY IPYTrUX (PU3NIECKUX
TEOPHU;



BIIAJICTh TIPUEMAaMH TOCTPOCHUSI TEOPETHUECKUX JOKA3aTeNIbCTB, & TAK)Ke MPOTHO3UPOBAHUS OCOOCHHOCTEHW MPOTEKAHUS (PU3UIECKUX
SIBIICHUH ¥ TPOIIECCOB HA OCHOBE MOJYYCHHBIX TEOPETUICCKIX BBIBOJIOB M JIOKA3aTEIbCTB;

CaMOCTOSITENIbHO KOHCTPYHPOBATh IKCIIEPUMEHTAIbHBIE YCTAHOBKH JIJISl POBEPKU BBIIBUHYTHIX THUIIOTE3, PACCYUTHIBATH A0COTIOTHYIO
OTHOCHUTEIHHYIO MOTPEITHOCTH;

CaMOCTOSITENILHO TIAHUPOBATH M MPOBOIUTH (PUZNIECKUE IKCTICPUMEHTHI;

pemaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIC M pacyeTHbIC (PU3MUYECKHE 3a7adud C OMOpPOM KaK Ha W3BECTHBIC (PH3MUecKue
3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJH, TaK ¥ Ha TEKCTHI C U30BITOYHON MH(MOPMAIIHEHH;

OOBSCHSATH TPAaHUITHI IPUMEHCHUS U3yUYEHHBIX (PU3UUECKUX MOJCIICH TP pelieHnr (PU3NIECKUX M MEKIIPEAMETHBIX 3a/1a4;

BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIATAOMINX (PU3UIECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

XapaKTepu30BaTh TIIOOATBHBIE TPOOJIEMBI, CTOAIIUE IEpPe YeTOBEUECTBOM: SHEPreTHYECKHE, CBHIPhEBBIC, DKOJOTHYECKHE, U POIb
(bU3UKHU B PEIICHUHN ATUX MPOOJIEM;

OOBSICHATH MPUHITUTIBI PAOOTHI U XapaKTEPUCTUKHA N3YICHHBIX MAITH, TPUOOPOB U TEXHUIECKUX YCTPOKCTB;

OOBSCHSATH YCIOBHS NMPUMEHECHHsS (PU3NYECKUX MOJENeH NpH pemieHuH (PU3NYecKux 3aaad, HaXOIWUTh aJCKBATHYIO MPEIOKEHHOM
3amaue GU3NIECKYI0 MOJIEITh, pa3peiaTh MpooeMy Kak Ha OCHOBE UMEIOIINUXCS 3HAHUM, TaK U MPH TTOMOII METO/I0B OIEHKH.

BbinyCKHMK Ha Yriy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCS:

nposepsimsv  IKCNEPUMEHMALHLIMU CPEOCMBAMU  8blOGUHYMblE 2UNOME3bl, (QOPMYIUPY Yelb UCCIe008aHUsl, HA OCHO8e 3HAHUS
OCHOBONONIALAIOWUX DUIUYUECKUX 3aKOHOMEPHOCMEU U 3AKOHOB,

ONUCHIBAMb U AHATUSUPOBAMb NOJIYYEHHYIO 8 pe3yibmame NPO8eO0eHHbIX QU3UYEeCKUX IKCHEPUMEHMO8 UHpopmayuio, onpeoeisims ee
00CMOBEPHOCb,

NOHUMAMb U OOBACHAMb CUCMEMHYIO C883b MEHCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUIMU: NPOCMPAHCMEBO, 8PEeMs, Mamepus
(6ewgecmeo, nose), 0gudxcenue, CUld, SHePeUusl;

peuams dKCnepuMeHmanbhble, KauecmeeHHvle U KOJUYeCmBeHHble 3a0aii OJUMNUAOHO020 YPOBHS CLONCHOCHU, UCNONb3YA usuiecKue
3aKOHbL, @ MAKHCe YPAGHEeHUsl, C853blearoujue usuiecKue 8eaudunbl,

AHATU3UPOBANb 2PAHUYLL NPUMEHUMOCMU (QUIUYECKUX 3AKOHO8, NOHUMAMb 8ceobwuti xapakmep @OYHOAMEHMATbHbIX 3AKOHO8 U
02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8,

Gopmynuposams u peurams HOBble 3a0ayU, BO3HUKAIOWUE 8 X00€ Y4eOHO-UCCAe008aMEeNbCKOU U NPOEKMHOU 0esimenbHOCHU;

YCOBepUIEHCMB08AMb NPUOOPbL U MEMOObl UCCIE008AHUS 8 COOMBEMCMBUL C NOCMABIEHHOU 3a0ayell;

UCNONIb308AMb MemoObl MAMEMAMUUECKo20 MOOeIUPOBAHUs, 8 MOM YUCIe Npocmeluiue Cmamucmuieckue memoovl 01 0opabomku
Ppe3yibmamos IKCnepuMeHmad.

OcHoBHoOeE coep:kaHue YUeOHbIX nmpeaMeToB HA ypoBHe COO
duszuka

[Ipumepnas mporpamma ydeOHOro mnpeamera «®Pusnkay HampaBieHa Ha (HOPMHUPOBAHHE Yy OOydYarOMMXCA (PYHKIMOHAIBHOU
IrPaMOTHOCTH M METalpEeIMETHBIX YMEHUH uepe3 BhIMOIHEHUE UCCIIEI0BATENIbCKON U MPAKTUYECKON eI TEIbHOCTH.

B cucreme ectecTBeHHO-HAydHOTO 00pa3oBaHUs (U3MKA KaK yYEeOHBIH MpeaMeT 3aHUMaeT Ba)XHOE MECTO B (HOPMHUPOBAHHH
HAyYHOTO MHPOBO33PCHHSI M O3HAKOMJICHHS OOYYAIOIIMUXCS C METOJAaMH HAyYyHOTO TO3HAHUSA OKPYXKAIOIIeT0 MHpa, a Takke C
(bU3MYECKUMU OCHOBaMH COBPEMEHHOTO MPOM3BOJICTBA M OBITOBOTO TEXHHUYECKOTO OKPY>KEHHS YeJIOBEeKa; B (HOPMUPOBAHUU COOCTBEHHOMN
MO3UINH 110 OTHOIIIEHUIO K (pr3MUecKoil HHPOPMAIIIH, TTOTyYeHHOHN U3 pa3HBIX HCTOYHUKOB.

YcnemHocTh U3y4deHHs MpeAMeTa CBsA3aHa C OBIAJCHHEM OCHOBaMH Y4eOHO-MCCIICIOBATENBCKON NEATEIHHOCTH, MPUMEHEHUEM
MOJIyYEHHBIX 3HAaHUH MPU PEUICHUH NMPAKTUYECKUX U TEOPETHUECKUX 3a]au.

B cootBercTBun ¢ ®I'OC COO o0OpazoBaHus pU3MKa MOKET U3ydaThCsl HA 0a30BOM U yIiTyOJIEHHOM YPOBHSX.

N3yyenue pusnku Ha 0a30BOM YPOBHE OPHEHTHPOBAHO Ha oOecredeHue 0011eo0pa3oBaTeIbHON W OOMIEKYIBTYPHON MOATOTOBKH
BBITTYCKHUKOB.

Conmepxanne 0a30BOro Kypca IMO3BOJISIET HWCIOJIB30BaTh 3HAHUS O (U3NYECKUX OOBEKTax M TMpoleccax g obOecredeHHs
0€30MacHOCTH TMPHU OOpalEHUH C MPUOOpPaMH M TEXHHUYECKHUMH YCTPOMCTBAMH, IJs COXPAaHEHHUsS 3II0pOBbS W COOJIOACHHS HOPM
JKOJIOTUYECKOI0 MOBEACHUS B OKPYKAIOLIEH Cpelie; NI NPUHATHUS PEIICHU! B [IOBCEIHEBHOW )KU3HU.

N3ydenue pu3nku Ha yriyOJeHHOM YpOBHE BKIIIOUAET pPAaCHIMPEHUE MPEIMETHBIX PE3yIbTaTOB U COAEpKaHUE, OPUEHTUPOBAHHOE HA
MOJIFOTOBKY K MOceAyIonemMy npodeccnoHaibHOMY 00pa30BaHUIO.



W3ydyenne mpeamera Ha YriyOJE€HHOM YPOBHE MO3BOJIAET C(HOPMUPOBATH y OOydaromUXCsl (PU3UUYECKOE MBIIUICHUE, YMEHHUE
CHCTEMaTH3HPOBaTh U 0000IIAThH MMOyYEeHHbIE 3HAHHSI, CAMOCTOATENBHO NMPUMEHATh MOJTY4YEeHHBIC 3HAHUS JUIsl PEIIeHUs IPAKTHUECKUX U
y4eOHO-HCCIIeIOBATENbCKUX 3aJla4; YMEHHE aHaTu3UpOBaTh, MPOTHO3MPOBATH M OLEHUBATh C MO3UIMHM IKOJOTHYECKOW 0e30macHOCTH
MOCJIEACTBHSI OBITOBOM M MPOU3BOACTBEHHOM JI€ATEIBHOCTH YEJIOBEKA, CBA3aHHON C HCIOIB30BaHUEM UCTOYHHUKOB SHEPTUH.

B ocHoBy u3yuenus npeamera «dusnka» Ha 6a30BOM U yIiIyOJIEHHOM YPOBHSX B 4acTH (JOPMHUPOBAHUS Y 00YUAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOIICHAyYHBIX METOJIOB MO3HAHMS, a TaKXKe MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHHM 3aJI0KEHBI
MEXMPEIMETHBIE CBSI3U B 00JIACTH €CTECTBEHHBIX, MATEMAaTHYECKUX U TYMAHUTAPHBIX HAYK.

[IpumepHas mporpamma coCTaBjI€Ha HA OCHOBE MOJYJBHOI'O NPHHILHMIIA MOCTPOEHUs yuyeOHoro martepuana. KonndyectBo 4acoB Ha
U3y4YeHHe Y4eOHOro mpeaMeTa M KJIacChl, B KOTOPBIX MPEAMET MOXKET H3y4daThCs, OTHOCSTCS K KOMIIETEHIIMH OOpa30BaTelbHOM
OpraHu3aIuH.

[IpumepHass mporpamMMa COJCPKHUT MPUMEPHBIM MEepeyeHb MPaKTHYECKUX U JlabopartopHbIx paboT. IIpm cocrtaBnenuu paboueit
HIpOrpaMMbl YYUTENh BIPAaBE BHIOPATh U3 MEPEUHs padOThl, KOTOPBIE CUMTAET HanOoJee eaeco00pa3sHbIMU IS JOCTHKEHUS PEAMETHBIX
pE3yIbTATOB.

ba3oBblii ypoBeHb

PDu3nKa ¥ eCTeCTBEHHO-HAYYHbIH METO NO3HAHMSA NPUPOIBI

dusuka — QyHIaMEHTalbHas Hayka O Mpupoae. MeTolbl HAaydHOTrO HCCIEIOBaHMs (PU3NYECKUX sBJIEHUH. MojenupoBaHue
¢u3nueckux sABICHUN U npoueccoB. Ou3nueckuil 3aK0H — rpaHULbl IPUMEHUMOCTU. PU3NYECKUE TEOPUHU U IIPUHIIUII COOTBETCTBUS. Poiib
U MeCTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON HAYYHOU KAaPTHUHBI MUPA, B IPAKTUUECKON ACSITENbHOCTHU JIOAEeH. Du3uka u Kyiemypa.

Mexanuka

['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOH MEXaHWKH. BakHEHIne KHHEMaTHYECKUE XapaKTEPUCTHKHA — TEPEeMEIIeHHUe, CKOPOCTh,
yckoperue. OCHOBHBIC MOJICIN TEJ M IBIKCHUM.

BzaumogeiictBue ten. 3akonsl BcemupHoro tarotenus, ['yka, cyxoro Tpenus. MuepiuanbpHas cucteMa orcuera. 3aKOHbI MEXaHUKH
Herorona.

Nmiynbc maTepuallbHOW TOYKHM W CHUCTEMBbl. M3MeHeHHe M CcoXpaHEHUuE HUMITyJbca. Mcnonv3oeanue 3aKOHO8 MEXAHUKU OJis
00bACHEHUS 08UNCEHUsT HeOeCHbIX mell U O/ pAa38Umusi KOCMUYeCKUX ucciedosanuti. MexaHudeckass SHEpPIrusi CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHU4eCKOM 3Hepruu. Pabora cuibl.

Pasnosecue mamepuanvnou mouxu u meepoozo mena. Ycnosus pasnogecus. Momenm cunvi. Pagnogecue dcuokocmu u 2dasd.
Jlsuorcernue scuokocmeti u 2a308.

Mexanudeckue kojebanus v BosiHbl. [IpeBpaliieHust sHEpruu Mpu KoJieOaHUAX. JHEPTHSI BOJIHBI.

Mouieky/ispHas GpU3MKa U TEPMOJIMHAMUKA

Monexynapuo-kunerudeckas teopus (MKT) crpoeHuss BemecTBa M €€ SKCHEPUMEHTAJBHBIE J0Ka3aTeabCTBA. AOCOIIOTHAS
TeMIIeparypa Kak Mepa CpeaHel KMHETHYECKOW SHEPTrUH TEIUIOBOTO JBWKEHUSI 4acTHUIl BemiecTBa. Mojenb uaeaibHOro rasza. /laBnenue
raza. YpaBHEHUE COCTOSIHUS UACATBHOIO ra3a. Y paBHeHne MenneneeBa—Knaneiipona.

ArperatHble COCTOSIHUSA BellecTBa. Modenb cmpoenust H#cUoOKocmell.

Buyrtpennsis sneprusi. Pabota u Teronepegavya Kkak cnocoObl H3MEHEHUsI BHYTPEHHEHW 3Hepruu. [IepBblil 3aK0OH TEPMOIUHAMUKH.
HeobOpatuMocTs TernoBbIX mporieccoB. [I[puHINIIBI AEMUCTBUS TETUIOBBIX MAIIIHH.

JIeKTPOAMHAMMKA

Onekrpudeckoe noje. 3akoH Kynona. HanmpsykeHHOCTh M TOTEHIMAI AJIEKTPOCTATUYECKOTO MoJs. [I[poBOAHMKY, IOIyTPOBOAHUKH U
nuanekTpuku. Konaencarop.

[TOoCTOSIHHBIN JNEKTPUUECKUIM TOK. DNEKTPOJABMAKYIIAsA cuiad. 3akoH OMa sl MOJIHOW UEenu. DIEKTPUYECKUN TOK B MPOBOJIHUKAX,
AIEKTPOIUTAX, MTOJTYTIPOBOIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocme.

NHnykiuss MarHuTHOTO moJid. JleiicTBMe MarHWTHOTO TOJISl HA MPOBOJHUK C TOKOM W JIBWXKYIIYIOCS 3apsiKeHHYH yactuily. Cuna
Awmnepa u cuna JlopeHuia. MarHuTHbIE CBOMCTBA BEILIECTBA.

3aKOH 3JEKTPOMAarHUTHOM WHIYKLIHMHU. DJEKTpoMarHuTHoe mnoje. llepemennblii TOk. SIBneHue camMOMHAYKIUU. VHIYKTHBHOCTB.
IHepeust 31eKmpoMasHUMHO20 NOJAL.

DnekTpoMarHuTHbIe Kojebanus. KonebaTenbHbI KOHTYD.

DJIEKTPOMArHUTHBIC BOJIHBI. J{Mana3oHbl 3JIEKTPOMArHUTHBIX U3JIYYEHUH U UX MPAKTUUECKOE TPUMEHECHHUE.

I'eomerprueckas ontuka. BosiHOBBIE CBOMCTBA CBETA.

OCHOBBI cIeNUAJIBLHON TEOPUU OTHOCHUTEIBHOCTH
MHBapruaHTHOCTh MOZYJISI CKOPOCTHU CBETA B BakyyMme. [IpuHIMI OTHOCUTENbHOCTH DiiHIlTelHA. CBS3b MacChl U SHEPTUHA CBOOOHOM
YaCTULBI. DHEPIrUs MOKOS.

KBanToBasi pusnka. ®u3uka aToMa 1 aTOMHOI'0 siApa
['umore3a M. Ilmanka. ®orosnektpuueckuii  3pdexr. Doton. KopnyckynspHo-BonHOBoM — ayanusm.  CoomHouteHue
Heonpedenennocmell I etizendepea.



[Tnanerapuast moaens atoma. OObsICHEHNE JIMHEWMYATOTO CIIEKTPa BOAOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJIaTOB bopa.
CocTaB U CTPOEHUE aTOMHOTO A/Ipa. DHEPrus CBSI3U aTOMHBIX sAep. Buabl paiMOaKTUBHBIX MPEBPAIICHUN AaTOMHBIX SIIEP.
3aKOH paJIMOAaKTUBHOTO pacnajaa. SnepHsie peakuuu. LlenHas peakuus aejaeHus saep.

DyieMeHTapHbIe YacTullbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUSI.

Crtpoenne BeesienHoii

CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKAeHUH H 3Boironuu ConHia u 3Be3a. Knaccudukanus 3Be3. 3Be3/1bl M1 HICTOYHUKH HX
SHEPTHUH.

["amakTtuka. IIpeacraBinenne o CTpOCHUM U 3BOIOLNAN BeeneHHON.

Yriay0jeHHblii yPOBEHb

Pu3uKa U eCTeCTBEHHO-HAYYHBIN MeTO/ IO3HAHMUS NPHUPOALI

®dusuka — ¢dyHIaMeHTalbHas Hayka O mpupone. Hayunblii mMeTon mo3HaHus Mupa. B3amMocBs3b MeXAy (U3UKOW U APYyTUMU
€CTECTBEHHBIMU HayKaMH. MeToibl HAaydyHOTO HccienoBaHus ¢u3nueckux siiaeHuid. [lorpemHoctu m3MepeHuil Gu3NYecKux BEIHYUH.
MonenupoBanue SIBICHUI W MPOILIECCOB MPUPOIBL. 3aKOHOMEPHOCTh M CIy4alHOCTh. | paHHIBI MPUMEHUMOCTH (PU3UYECKOTO 3aKOHA.
duzuveckue TEOPUU U MPUHLHUI COOTBETCTBHs. Ponb m mecto pusuku B QOpMHPOBAHUM COBPEMEHHON HAaydyHON KapTHHBI MUPA, B
MPAKTUYECKOM JIEATEIbHOCTH JI0AEH. Pu3zuxa u Kyaivsmypa.

MexaHuka

[Ipenmer m 3agauM KJIACCMYECKONM MeEXaHUMKH. KHHEMAaTMYeCKue XapaKTEPUCTHUKA MEXAHWYECKOrOo NBWKEHUSA. Mojenu Teln u
NBIDKEHUH. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOHOE MMaJICHHE. ABMYKEHHUE Tejla, OpPOIIEHHOTO MO YIJIOM K TOPU30HTY.
JIBUKEHUE TOUKH 110 OKPYKHOCTH. [locmynamenvhoe u 6pawjamenbHoe 08UdXCeHUe meepoo2o meid.

B3aumopericteue Tten. I[lpunnun cynepno3unuu cui. MHepuuanbHas cucrema OTCUYeTa. 3aKOHbI MEXaHMKA HpIOTOHA. 3aKOHBI
Bcemupnoro Tsarorenus, ['yka, cyxoro Tpenus. [IBuxeHue HEOECHBIX T€I U UX MCKYCCTBEHHBIX CITYTHUKOB. f6ieHus, nHabnooaemvle 8
HeUHEepYUATbHLIX CUCEMAX OMCcYema.

Wmrtynbe cuiibl. 3aKOH U3MEHEHUS U COXpaHEHUs uMITysibca. PaboTa cuiibl. 3aKOH U3MEHEHUSI U COXPAHEHUS YHEPTUU.

PaBHOBecre marepHaIbHOM TOYKM M TBEPAOIO Teja. YCIOBUS PABHOBECUS TBEPAOTO TeEJla B MHEPUUAIBHOM CUCTEME OTCYETA.
MowmeHT cuibl. PaBHOBecHEe KUAKOCTH U rasa. [[BuxkeHne KUAKOCTEN U ra30B. 3aKOH COXpAHEeHUs: IHeP2UU 8 OUHAMUKE HCUOKOCIMU U 2A3d.

Mexanuueckue KojieOaHUsI U BOJIHBI. AMIUIUTYJA, IEPUOJ, YacToTa, ¢aza kojebanuid. [IpeBpaiieHuss 3HEPTUN NPU KOJICOAHUSX.
Buinyowcoennvle konebanus, pesonanc.

[Tonepeunblie U MPOAOTLHBIE BOJHBI. DHEprus BoJaHbL. UHTEepdepeHIus u audpaxiys BOJIH. 3BYKOBbIC BOJIHBI.

Mouieky/ispHas GpU3MKa U TEPMOJIMHAMUKA

[IpeameT u 3apaun MosekysapHo-kuHetnyeckor Teopuu (MKT) u TepmoguHaMuki.

DOkcnepuMmeHTanbHble aoka3zarensctBa MKT. AOconmoTHas TemrepaTypa Kak Mepa CpelHEed KHMHETHYECKOW SHEPruu TEIIOBOIO
JNBWKEHUSI 4acTHUIl BellecTBAa. Mogenp uaeanbHoro rasa. J[aBnenue raza. CBsi3b MEXIY JAaBICHUEM M CPEIHEN KUHETUYECKON SHEPTHEH
MOCTYMATEILHOTO TEMJIOBOTO ABUKEHUS MOJIEKYJ UACATIBHOTO rasa.

Mogens uaeanbHOTO ra3a B TEpMOJAMHAMUKE: ypaBHeHUEe MenneneeBa—Kianeiipona, BeIpakeHHE J11 BHYTPEHHEN 3HEprun. 3aKOH
JlanbToHa. ['a30BbIE 3aKOHBI.

ArperatHbie coctosiHus BemiectBa. PaszoBbie mepexoibl. [IpeoOpaszoBanue sHeprum B (Pa3oBbIX mepexonax. HaceleHHbie U
HEHACBIIEHHbIEC Mapbl. BiaxHOCTh Bo3ayxa. Monenb CTpoeHust KUIKOCTeU. [logepxnocmuoe namsaxcenue. Monenb CTpOEHUs TBEPABIX
Ten. Mexanuueckue ceoticmea meepovix mel.

Buytpennss sHeprus. PaboTa u Temionepesaya Kak criocoObl U3MEHEHHS] BHYTpeHHEH sHepruu. [lepBolif 3aK0OH TEPMOIUHAMUKHU.
AnuabaTHbIN nponecc. Bmopoil 3akon mepmoOuHaAMUKU.

[IpeoOpazoBanust sHepruu B TermoBbix MamuHax. KIIJ[ TenmoBoit mammubl. [lukn Kapno. Oxomornueckue mpoOieMsbl
TETUIO3HEPTETUKH.

DJIEKTPOAMHAMHUKA

[IpenMer W 3amadn ANEKTPOAMHAMUKHU. DJEKTPUUECKOE B3aAUMOAECHCTBHE. 3AKOH COXPAHEHUS AJIEKTPUYECKOro 3apsia. 3aKoH
Kynona. Hanpspk€eHHOCTP M NOTEHUMAN 3JIEKTPOCTATHYECKOTO MoJsA. [IpuHIMI cyneprno3unuy 3JIeKTpUYECKUX IMoJjed. Pa3HoCTh
MOTEHUHAIOB. [IpOBOOHMKM M [HMAJIEKTPUKA B DJIEKTPOCTATHYECKOM IIOJE. OJEKTpuuyeckas eMKocTb. KoHaeHcatop. OHeprus
AJIEKTPUYECKOTO IOJIA.

[TocTositHHBIN 35eKTpUUecKuil TOK. DnekTpoasrkymas cuia (31C). 3akon Oma 1151 MOJTHOM 3JIEKTPUYECKOHN 1eNu. DIEKTPUUECKUI
TOK B MeTajiaX, 3JEKTPOJMTaxX, MOJYNpPOBOJHUKAX, Ta3ax M Bakyyme. [lmazma. Onexmpoaus. IlomynpoBOJHUKOBBIE HPUOOPHI.
Ceepxnposooumocmo.

MaruautHoe 1osne. Bextop MarHuTHOW MHAYKUMH. [IpMHIMII Cyneprio3uiru MarHUTHBIX [OJIeM. MarHutHoe moJsie mpoBOAHUKA C
TOKOM. /[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM W ABMKYIIYIOCA 3apsiKeHHYI0 dactully. Cuna Ammepa u cuina Jlopenna.

[IoTok BekTOpa MAarHMTHOM WHAYKLUHWH. SIBJIIEHHE 3JIEKTPOMAarHUTHOM HWHAYKUWH. 3aKOH D3JIEKTPOMArHUTHOW HHAyKIuu. DJ(C
MHIYKIWHU B IBWKYLIMXCS npoBogHuKax. [IpaBuno Jlenna. SBnenne caMonHaykuuu. MTHOyKTUBHOCTE. DHEPrUs 3JIEKTPOMATHUTHOTO TOJIS.
MarHuTHbIE€ CBOWCTBA BEILIECTBA.



OnextpomaruutHeie koneOanusi. KoneOarenbHblli  KOoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHus. BbIHyXIeHHBIE
AJIEKTpOMarHuTHele KonebaHus. Pe3zonanc. IlepemenHblii Tok. KoHzmeHcaTop M KaTyllka B LENM IepeMeHHoro Toka. lIpom3Boactso,
nepenaya u noTpedaeHue dIEKTPUUECKON SHEPTUU. DieMeHmapHas meopus mpancgopmamopa.

DOneKTpoOMarHuTHoe Mnose. BuxpeBoe siekTpuyeckoe Mose. DIEKTPOMAarHUTHblE BOJHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
Jlrana3oHbl 3JEKTPOMArHUTHBIX U3JTy4YE€HUHN U UX MPAKTUYECKOE MpuMeHeHHe. [IpMHIMIIBI paguoCBsI3U U TEIEBUACHHUS.

['eomerpuueckas onrtuka. [IpsMonnHeiHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHON cpene. 3aKOHbI OTPAKEHUS U MPEIOMIICHUS
ceeta. [lonmHoe BHyTpeHHee oTpaxeHue. OnTuyeckue npudophl.

BonnoBeie cBoiictBa cBeta. CxopocTh cBeta. UnTepdepenius cera. Korepentnocts. Jdudpakuus csera. Ilonmspuzamnus csera.
Hucnepcus cBeta. [IpakTrdeckoe NpUMEHEHHUE 3IEKTPOMATHUTHBIX U3JIy4ECHUIA.

OcCHOBBI CIENUAILHON TEOPUU OTHOCHUTEJIbHOCTH

MHBapuaHTHOCTh MOAYJSI CKOPOCTHM CBE€Ta B BakKyyMe. [IpMHIMIO OTHOCHUTENBbHOCTH ODWHIITENHA. [Ipocmpancmeo u epems 8
CNeyuaIbHoOU meopuu OMHOCUMENbHOCU. DHepeus U UMnyavCe c80000HouU dacmuybvl. CBsI3b MAcChl U 3HEPrUU CBOOOJHOW YACTHIIBI.
DHeprus NoKosl.

KBanroBasi ¢puszuka. @Pusuka aTtoMa 1 AaTOMHOI0 siApa

[TpenmMer 1 3a1a4u KBaHTOBOW (UK.

TennoBoe uznyuenue. Pacnpenenenue sHepruu B CEKTPe aOCOIIOTHO YEPHOTO Tea.

['unore3a M. [1nanka o kBanTax. ®otosddexr. Onbitel A.I'. CroneroBa, 3akoHbl GoTodPdekra. YpaBHeHue A. DiHIITEHHA I
dbororddexra.

®otoH. Onwimer I1L.H. Jlebeoesa u C.HU. Basunosa. I'unote3a JI. ne bpoiinsg o BoMHOBBIX cBoMcTBax 4yacTtull. KopmyckynsipHO--
BOJIHOBOM ayanusM. Jughparxyus snekmpornos. [lapnenune ceera. CooTHOIIEHUE HeomnpeaeneHHocTei ['eiizenoepra.

Mogenu ctpoenust aroMa. OObsICHEHHE JIMHENYATOr0 CIIeKTpa BOJAOPOa Ha OCHOBE KBAHTOBBIX MocTysnatoB H. bopa. CrionTanHoe u
BBIHYKJICHHOE M3JIy4Y€HUE CBETA.

CocraB u cTpoeHue aToMHOro sijipa. M3otonsl. SAnepubie cuibl. JledeKT Macchl U SHEPTHUS CBSI3U Spa.

3aKkOH paAuMOaKTUBHOTO pacnaja. SepHble peakluuH, peakuuu AeleHus W cuHrte3a. llenmHas peakuus neneHus suep. SAnepHas
JHEpreTuka. TepMosaAepHbIA CUHTES.

DnieMeHTapHbIe YacThllbl. DyHIaMEHTAIbHBIE B3AUMOICUCTBUA. Y CcKopumenu snemenmapHsix yacmuy.

Crpoenue Beesiennou

[IpruMEeHUMOCTh 3aKOHOB (DM3UKH JJIsI OOBSICHEHUS TPUPOJIBI KOCMHUYECKUX 00BHEKTOB. COJIHEUHAsI CUCTEMA. 3BE3/Ibl U UICTOUHUKU UX
sHepruu. Knaccuduxanus 3se3n. OBomtonus CoiHIIA U 3BE3].

[anaktuka. Jpyrue ramaktuku. IIpocTpaHCTBEeHHO-BpeMeHHbIE MacmTabbl HaOmogaemoit Bceenennoit. IlpencraBnenue 00
aBOJIFOLIMK BeenenHnou. Temuasn mamepusi u memHas IHEP2Usl.

IIpuMepHbIH nepeYeHb NPAKTHYECKHUX U J1Aa00paTOPHBIX padoT (HA BHIOOP yYUTEJIA)
[IpsiMble U3MEpEHUS:
M3MEPEHNE MTHOBEHHOW CKOPOCTH C UCIIOJIB30BAHUEM CEKYHIOMEPA WM KOMIIBIOTEPA C TATUUKAMHU;
cpaBHEHHE Macc (10 B3aMMOAEHCTBHIO);
U3MEPEHHE CUJI B MEXAHUKE;
U3MEpEeHNe TeMIIepaTyphl )KUIKOCTHBIMU U IIU(PPOBBIMU TEPMOMETPAMH;
OLICHKA CUJI B3aUMOJEHCTBUS MOJIEKYJI (METOAOM OTPHIBA KaIlellb);
M3MEpPEeHHE TEPMOJIMHAMUYECKUX MapaMeTPOB Ia3a;
n3mepenue J/1C ncTtouHmKa ToKa;
M3MEPEHHE CUJTbI B3aUMOJEICTBUS KaTYIIKH C TOKOM U MarHUTa MOMOIIbIO AJIEKTPOHHBIX BECOB;
ompeseeHne nepruoa oopaiieHus TBOWHBIX 3Be3]1 (Ie4aTHbIe MaTepUaIIbl).

KocBeHnnsbie u3mepenus:
U3MEPEHHE YCKOPEHUS;
U3MEpPEHHUE YCKOPEHUSI CBOOOIHOTO MaCHMUS;
onpeereHre SHEPTUU U UMITYJIbCa IO TOPMO3HOMY Iy TH;
U3MEpPEHUE YACIbHON TEIIOThI MJIaBJICHUS JIbJA;
M3MEPEHHE HAMPSKEHHOCTH BUXPEBOIrO 3JEKTPUUYECKOTO MO (MTpH HAOII0I€HUH AJIEKTPOMArHUTHON MHAYKIINH);
U3MEPEHHE BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA;
ONpeaEIeHUE MOKa3aTeNs IPETOMIIEHUS CPE/bI;
u3MepeHne OKYCHOTo pacCTOSHUS cOOMparoIIel U paccenBaroLeH JINH3;
onpeeneHue AJTMHbI CBETOBOU BOJIHBI,
onpeeneHrue UMIYJIbCa U YHEPTUU YaCTHIIbI IPU ABUKEHUU B MAarHUTHOM M10J1€e (110 ¢poTorpadusim).

HaOnronenue sBieHui:
HaAOJII0/IEHUE MEXaHUYECKUX SBJICHUI B MHEPIUAIbHBIX U HEMHEPLHUATIbHBIX CUCTEMAaX OTCUETa;
Ha0JII0/IEHUE BBIHYKJIEHHBIX KOJI€OaHUM U pe30HaHCa;



HaOmonenue nudPysuu;

HaOJII0/ICHNE SIBIICHHS DIICKTPOMArHUTHON MHIYKIIHH;

HaOJII0/ICHNE BOJTHOBBIX CBOMCTB CBeTa: AudpaKiys, HHTepGEpEHIINs, TTOJIIPU3aIIuS;
HaOJII0JICHUE CIIEKTPOB;

BeuepHUe HAOIroIeHHs 3Be3, JIYHBI U IUTaHEeT B TEIECKON WX OMHOKITB.

HccnenoBaHust:
HCCIIEIOBAHUE PABHOYCKOPEHHOTO JBUKEHHUS C UCIIOJIB30BAHUEM 3IEKTPOHHOIO CEKYHAOMEPA WIIM KOMIIBIOTEPA C TaTUUKAMU;
HCCIIEIOBAHNE IBUKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO;
HCCIIEIOBAaHUE IICHTPAJIBHOTO yJ1apa;
UCCIIEIOBAaHNUE KaUeHUs [WJIMH/IPA 110 HAKJIOHHOM IIOCKOCTH;
HCCIIEIOBAaHUE JIBM)KEHUS OPOYHOBCKOM yacTulibl (1o TpekaM [leppena);
HCCIIEIOBAHUE U30IPOIIECCOB;
HCCIIEIOBAaHUE U30XOPHOTO MPOIECcca U OLIEHKA a0COTIOTHOTO HYJIS;
HCCJIEJOBAHNE OCTHIBAaHHUS BOJIbI;
HCCIIEIOBAHNE 3aBUCUMOCTH HAIMPSHKEHUS Ha MOII0CAX UCTOYHUKA TOKA OT CHJIBI TOKA B IIEIH;
UCCJIEIOBAaHNUE 3aBUCUMOCTH CHJIBI TOKA Yepe3 JaMITOUKy OT HaIpsKEHUs Ha HEl;
UCCIIeIOBAaHUE HarpeBaHUs BOJIbI HarpeBaTeaeM HEOOIbIIION MOIIIHOCTH;
UCCIIEIOBAHUE SIBJICHUS DJIEKTPOMAarHUTHOW UHIYKITUH;
HCCIIEIOBAaHUE 3aBUCUMOCTH yTJIa MPEJOMIICHUS OT yrJja NajeHus;
HCCIIEIOBAHUE 3aBUCUMOCTH PACCTOSIHUSI OT JIMH3BI J10 U300pakKeHUs OT PACCTOSHUS OT JIMH3BI 10 MPEIMETa;
HCCIIEIOBAaHUE CIIEKTPA BOJOPOIA;
HCCIICIOBAHNE IBUKEHUS IBOMHBIX 3Be3]1 (110 MEYATHBIM MaTepUaliam).

[TpoBepka rumnote3 (B TOM YKCIIE UMEIOTCSI HEBEPHBIE):

MIpU JBMKEHUU OpYycKa M0 HAKJIOHHOM IJIOCKOCTH BpeMs MEPEMEIICHUs Ha ONpPEIeTICHHOE PACCTOSHUS TeM OoJibllie, 4eM OO0JbIlle Macca
Opycka;

MIPU JBUKEHUM OpycKa MO HAKJIOHHOM MJIOCKOCTU CKOPOCTh MPSIMO MPOTOPLIMOHANIBHA MYTH;

MIpU 3aTyXaHUM KOJIeOaHUI aMIUTUTyAa 0OpaTHO MPONOPIIMOHATIbHA BPEMEHH;

KBaJ[paT CPEIHETO MepEeMEILCHHS] OPOYHOBCKOM YaCTUIIHI MPSIMO MPOTOPIIMOHATIEH BpeMeHH Ha0moeHus (1o Tpekam [leppena);

CKOPOCTb OCTBIBAHUSI BOJIbI IUHEWHO 3aBUCHUT OT BPEMEHU OCTHIBAHUS,

HaIpsKEHUE TIPU MOCIIEI0BATEIbHOM BKIIFOUEHUH JJAMIIOYKH M PE3UCTOPA HE PABHO CYMME HAIPSKEHUI Ha JIAMIIOUKE U PE3UCTOPE;

yTOJI IPEJOMIICHHS TPSIMO ITPONIOPLUMOHAJIEH YTIIy aJCHUS;

MIPU TJIOTHOM CJIOKEHUH JIBYX JIMH3 ONTUYECKUE CUJTbI CKIIAbIBAIOTCS;

KoHcTpynpoBaHne TEXHUUECKUX YCTPOUCTB:
KOHCTPYUPOBAHUE HAKIOHHOM IUIOCKOCTH ¢ 3anaHHbiM KIT/I;
KOHCTPYHMPOBAHUE PHIYaKHBIX BECOB;
KOHCTPYUPOBaHUE HAKIOHHOM MJIOCKOCTH, 10 KOTOPOH OPYCOK JIBUYKETCS C 3a/1aHHBIM YCKOPEHUEM;
KOHCTPYHUPOBAHUE DJICKTPOBUIaATEIIS,
KOHCTpyHpOBaHue TpaHc(hopMaTopa;
KOHCTPYHMPOBAHHUE MOJIENIN TEJIECKONA WM MUKPOCKOIIA.

TEMATHYECKOE IJTAHUPOBAHUE
(5 4 B Henemo; Beero 350 1 3a 2 roza)
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