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MoscHuTeILHAR JANHCKA

Hporpamyma coctamnena Ha OCHOBE (QYHIAMEHTEIBHOIO AApA coaepwkanns obuiero obpazosanms w TpeboBanmil K pesyibTaram
obyqeHus, npeactasiedusx B Crangapre cpeanero obmero ofpazopaHHs, B COOTBETCTBMN ¢ NPHMEPHONH NporpamMmoil cpeanero
obere obpazopanus, yyednurkom duzukn (Maxuwes A, byxosyes BB, Comexui HH. Duanka. 10 knace. M: Tlpoceemeine,
2014).
Hporpamma onpeaeaser coaepmaine y9ebHoro Martepuana, ero Crpykiypy, NOCIA0BATEALHOCTE HIYHEHHE, NYTH (OpPMUPOBIHIA
CHOTEMBE SHAHHH, YMEHHR, CNOCODOE NEATENLHOCTH, PAIBHTHA YUALLMXCH, HX COLMANHIAINK H BOCTIHTANHE,

Obman xapakTepueTnka yMednoro npeavera
B cnereme eorecTREHHO-HAY M HOT _..qmﬁ:.ﬂ::m:z: H—Ew::ﬁ KAK YYeDHBIA NpPeaMeT 3aHHMAET BamwHOT (uInka Kax yuedHwil npe/jameT
FAHHMACT BEKHOC H OFHAKOMICHHA ODYUGIIIMECH ¢ METOAAMU HAYUHOPO NOIHAHKA OKPYHSIOWEr0 MHPE, 8 TAKKe © (MIHICCKnMi
OCHOBAMH CORPEMEHHOTD TPOHIBOACTED H DBITOBOID TEXHHYECKOPD OKPYIKEHHA YeN0BeKa. B POPMHPOBAHHN CODCTEEHHON NOTHIMN 110
OTHOMEHHI K (PUIHYeckol pndopMaumH, NoayHeHHOR 13 pasiHaHBEIX HCTOUHMKOR
Hayuenne duiinkn da datosom yposie OPHEHTHPOBAHO Ha obDecneyeHHe oDcoDpazoBaTeALHONH | cm:_.nﬁq.__r._.“___—_::m MO TOEK N
BEINYCKHHKOB, Conepanie Da30B0N0 KyYped NOSBOJACT HCIOIEI0BATE IHAHHA 0 dHandeckny obbneKTax W npoleccax s obecneueHiy
DesonacHocT npu o0GpameHnl ¢ NPUBOPAMH H TEXHHUECKHMU YCTPOHCTEAMM; JUIA COXPEHERHA HIOPOBRA H COOIIOASHHS HOPM
IKOAOTHUECKOTO NIOBEACHHA B OXPYIKAIOUEH CPee; A8 NPHHATHA PEIeHHi B NOBCCAHCBHON HHIHN.
Mayuenne fu3ukn B cpeatel wkone Ha Da30B80M YPOBHE HANPABICHO HA AOCTHREHHE CASAVIOUIAX Lenei:
* thopmupoBatHe ¥ OBYHAOIIMXCH YMEHMN BHACTE M NOHHMATE UEHHOCTH 0OPaoBaHHA, FHAYMMOCThL (MIHYECKOrD SHAHWA LN
KEKADID 4e/10BEKA; YMEHHH Pasinyarh (PakThl H OUCHKH, CPABHHBATSL OIEHOUYHRE BRBObL, BHACTH WX CBAIb C KPHTEPHAMH OLCHOK M
CEAYE KPHTCPHCR C ONPEACIcHInN cHCTeMOl LeHHoCcTeR, GopMyIHpOBaTE B ODOCHOBBIBATE CODCTREHHYIO THYIHLIMIO;
* popmupoBanHe Y ODYHAKILNAXCH LENOCTHOrO NPEICTARICHHA O MHPE H POaH (PHINKH B COLAAHWH COBPEMEHHONR eCTeCTBEHHO-
HAYHHOH KAPTHHBL MHPE: YMCHHA ODBACHHTE ODBEKTH M NPOUECCH OKPYIRAIOWEH JeHCTBHTENLHOCTH — NPHPOANOH, COLMATRHOIT,
KVABTYPHOH, TEXHHYECKOH CPEibl, HCMONLIYH A5 FTOr0 (hinueckne IHaiug;
* OpHODPETeHHE ODYVHAIDIIHMHCH ONLITA PasHOODPATHON JCHTCABHOCTH, ONKTA NOIHAHME H CAMONOIHAHHA, KIOUYEBKIX HABLIKOB
(KIBOUEBBIX KOMNETEHTHOCTER), MMEIOLINX YHHBEPCANBHOEC 3HAYCHHE ANH PATIHYHWY BHAOR AEATENLHOCTH, HABBIKOB pPellieHHsA
NpoGaeM, NPHHATHA pelieHnil, noMcxa, amanuia M obpaboTkn WHPOPMALIMK, KOMMYHUKATHBHEIX HABRIKOE, HARLIKOR WiIMEpeHwil,
HABLIKOB COTPYIAHHYECTBA, WPHEKTHBHOO H DEIONACHOID HCNOALIOBAHNUA PAITHYHLIX TEXHHYECKHX YCTPOHCTE;



* OBRAICHHE CHCTEMON HAYMHBIX 3MaNHA O QHIHMYECKHX CBOHCTRAN OKPYWAIOWETD MHpL, 0f OCHOBHBIX (NTIHUSCKHX 3aKOHAX W O
CrnocobDax HX HCNOILIOBAHUN B NPAKTHHECKOR #WIH.
Jlns jocTwHenna NOCTARNEHHBIX Ueneil YYauuMes HeoBXoauMO OBIATETE METOIOM HAYHIOID NO3HAHMA M METOAAMH HCCTe10BaAHKS
ABMEHHI NPHPOILL, THAHHAMHE O MEXEHHMECKHX, TENIOBBIY, WEKTPOMAIHHTHBIX M KBAHTOBMX SENEHHAX, (PUIMMECKHX REIHIMHAX,
KAPAKTEPMIYIOLINL STH HENEHHA. Y YYAUIHXCA HeoDXOIuMO CcHOPMHPOBATE YMeHHa HADmoaaTs (HIHIECKHe ARNEHHA H NPOBOANTE
ICHEPHMEHTANLHBIC HCCHLIOBAHHA € MCNIDILIOBAHUEM WIMEPHTENLHBIX NPHGOPOR.
B nponecce waymenus duswicn gomsns OuTs ciopMUpoRans TakHe oBILEHAYHEE NONATHA, KAK NPHPOAHOE ABIEHHE, IMITHPHYECCKN
YETAHORISHAWA (aKT, THIOTER, TEOPeTHYCCKHE BBIBOM, PETyILTAT IKCNEPHMEHTANLHORH NPOBEEPKH, & TAKKE NOHHMAHNE IEHHOCTH
HAYKH IR ¥AoBRICTROPEHUA NoTpeb nocTeil yenopexa.
Ofan xapakTepHCTRKA PO paMMbl

[porpamsa  nocrpoeHa ¢ y4ETOM  OPHHUMNDE CHCTEMHOCTH, HAYMHOCTH N JOCTYMHOCTH, 8 TaKKe NPeeMCTEEHHOCTH M
HEPENERTHEHOCTH MEHULY PaiiHYHBIMK pasiaenaMi kypea. ¥ pokd CIUaHAPOBEHE! C YHETOM IHAHHN, YMCHHI W HABKIKOB MO NPeAMEeTy,
KOTOpLIE CROPMUPOBAHEL ¥ WKOIBHHKOB B NPOLIECCE PCAlMIAINK TPHHLMIOE PaiBHBAOIIETD 00VYeHMA.
Dopaa opanusagun 0GpaIeeamMeEIsiose RPOJECCH: KIACCHO-YPOYHAR CHETEME.
Texnaaozun, ucnoisiyesme 8 ofyvenun: passusaomero oy cHus, obyuenns & coTpyaHHYecTBe, NpolieMioro OOYHEHHNA, PAIBHTIS
HCCHEN0BATENLCKUX HABLIKOK, HHOPMAUHOHHO-KOMMY HHKAHHOH IR, 3n0possechepements W T, 1.
Ocnoenmmu hopmann u sudamu KOUMPOSAR IHAHUE, VMEHU § NAE6IKOS REIANIMCA: TCEYIINA KOHTPONL B opye yerioro
(PPOHTANLHOTO OHPOLA. KOHTPONLHKX pator, hHIHUeCKnX AHKTAHTOR, TCCTOR, NpoBepOYHEX paboT. nadOpITOpHBIX paboT.

Tpedosanna k pesyasraram ocsoenns yuebnoro npeavera «Dusnkar» cpeanero obuero obpaIoBANKA Ha HaIOBOM yporne
Sunnocmnwie:
* B UCHHOCTHO-OPHEHTAUMOHHOR chepe — YYBCTBO IOPIOCTH 33 POCCHACKYIY QMIMUECKVIO HAYKY, TYMAHWIM, NONoKHTeNsHoe
OTHOILEHHE K TPYILY, HEASYVCTPEMACHHOC T,
* B TpyA0BOH cdiepe — FOTORHOCTE K oeosHannomy Bebopy JansHeiiueli obpaiosatensHol TpackTopHI;
* B NOTHABATCALHON (KOUHHTHEHOH, HHTEAIEKTYansH0R ) ciepe — YMEHHE YIPARIST B CBOEH NOIHABATENLHOIN AeSTEIbHOCTHIO.
Memanpedsvenmsie:
* UCTIOALIOBAHHE YMEHWI M HABLIKOR PARTHYHEIX BW/IOE [I0THABATENLHON ACHTEILHOCTH, NPHMEHEHHE OCHOBHBIX METOAOR NOIHAHHSA
(CHETEMHO-HHQOPMAIHONHELH AHANMY, MOJETHPOBAHME M T. A.) A0 HIYHEHHE DARTHMHEX CTOPOH oxpyRaomed nelcTanrensnoom:
* HCIHUTB3OBAHHE OCHOBHBIX HHTENNEKTYANBHLIX OUepauuii: hopMyTHPOBAHHE FMNOTES, AHATN?



W CHHTES, cpaBHenne, obobIeHHe, CHCTEMATHIALINA, BEIABICINC MPHYHHHO-CIENCTHEHHBIX CRABEH, MONCK AHANOTOR,

* YMEHHE TeHEPHPOBATE HICH M ONPEACTIATH CPL/ICTRA, HEODXOAHMELE JLI8 WX PEalH3alHN,

= yMEHHE OTPEIENATE LENH 1 381241 NEATCILHOCTH, BRIGHPATE CPHENCTRE PEANMIAIHI LeneH

W IPHMCHATE HX HA MPAKTHKE,

» YCNIONBIORAHHE PATTHYHBIX HCTOUHHKOB 178 NONYHEHHH drareckoil HHGOPMALHA, NOHIMAHHE JABHCHMOCTH COLEPRAHKA H hopmbl
npeacTarieiig nHdiopMalinn o nelel KoMMYHUEAIAN B AIPecaTd.

Hpedyemiisie:

Rianyesitus sayvinnies

¢ ACMONCTPHPORATE WA PUMEpax podk W MecTo bznkn B opMEpoBaHHN COBPEMEHHDN HAY9HOH KAPTHHB MHPE, B paiBHTHH
CORPEMOHHON TEXHHKN 1 TEXHOAOPHIL, B TIPAKTHHCCKOR NeATENbHOCTH N Ien;

 ICMOHCTPUPOBATE Ha NPHMEPAXN BIAHMOCRRTL MOATY (PHIHKOH W APYTHME eCTCCTBEHHLIMH

HAYKAMK,

o YCTAHABIWBATL BIAMMOCBAZH CCTECTREHHO-HAY ' THBIN ARNEHUA M MPHMEHATE OCHOBHBIE (UANMECKHE MONETH AN8 WX ONHcais 1
ODBACHEHHS,

* UCOOIRIOBATE HIHOPMAITHID (PHIHHECKOTO COASPHAHHA NPH PEUICHHN yuefiHb, MPAKTHYECKHX, TIPOSKTIEIN H HECHEAOBATENRCKAR
a4, HHTETPHPYH HHDOPMALAID W3 PRSIHMHEIX HCTOMHUKOD M KPHTHHECKH BU OLUEHHBAR,

* PAIHYATE W YMETh HCOONLIOBIATH B yaeBHO-HECTENDBATEALCKDH  IEATENLHOCTH  METOAL HAYUHOTO No3HaHHs (Habuoaenne,
ONTHCAHHE, HIMEPEHNE, THCHEPHMEHT, BLIIBHIEEHHE THITOTESH,

MOAETHPOBAHKE W Ap.) H OpMLL HAYHHOTO [OTHAHHS ((haKTH, 3KOHEI, TEOPHH), AEMUHUTPHPYS HA DpAMEPaX HX poib M MECTO B
HAYHHOM 1103HARIAL

* NPOBOAHTL NPHMBIE B KOCBEHHBIE HIMEPEHWA IHIHHECKHX BETHUHN, BEIDHPas HIMEPHTEILHEIC npuBopsl © ydeToM HeohxoaHMOi
TOMHOCTH WIMEPEHNTT, TUEHHPOBATE XOI WIMEPEHHH, NONYHETh IHAHCHHE WIMEPAEMOH BENHYHNE H OUEHHBATE OTHOCHTEABHYI
NOTPELTHOCTE 10 3L HBM GopMyiaM;

* [IPOBOANTL HCCICADBANKA MBHCHMOCTER MEHLY (PIUIHHECKHMH BEAHYNHAMMN, TPOBOAHTL WIMEDEHHA M ONPEIEndTL Hi OCHOBE
HECTENORAHAA THAUCHHE TIEPEMETPOB, XapPAKTEPHIVIOWIHY IAHHYI0 JABMCHMOCTL MEKIY BEAMYMHHAME, H JIENaTh BHBOI C YUCTOM
MOTPEIHOCTH HIMEPEHHIE,

. WCHONRIOBATL 18 ONHCAHWA XapakTepa nporekanus (UIMUECKMX NPOLEccoB QHIMUCCKHE BEAH- HHHBEL M NEMOHCTPHPOBATE
BIAHMOCEAIb MER/1Y HUMH]



" MENOABIOHATL QIR ONHCAHAA XApaKiepd NPOTEKAHHA QHIHMECKUX [POUECeos (MIHUECKHE akoHM © YUHETOM  IPAHHIL HX
NPHMEHHMOCTH;

" PellTS KANSCTREHHBIC 34/a4H (B TOM YHCIE H MEWNPEAMETHONG XapaKTepa): HONoILTY Mo- DENH, (PHIHYECKHE BEHYHHBL M 3aK0OHBL,
Hhi- CTRAHBATH JIOIHYECKH BEPHYH UENOUKY OOBACHEHHA (10K TeNLCTEA) NPEANMEEHHOID B 3aa0e npouecea (AneHHn );

* PEURITE PACHETHLIC 330a4H C ABHO 3aJaHHOH QUIMYecKol MOJenkiD: HAa OCHOBE AHAIH3A YCAOBHA 38/1a4W BEUICHHTE (hHIHYECKYIO
MOJEN B, HAXOAHTE (PH3HYECKHE BEAMUMILI W 3AKOHBI,

HECDXOIHMBIC W IOCTATOMHLE LT3 CF PEIIEHNA, TIPOBOILHTE PACHETE W NPOBEPATE NOIYYEHHBI Pe3yALTAT;

* MUNTWEITL TRANHIERL TPHMEHEHITR W3yNeinm s dusnaeckus Moaeneli npn pelieinn fHiHueckuy 1 MEWTIPEIMETHLIX Ja71ad;

* HCOOABIOBATL  HHQOPMao o NPHMCHATL IHAHHA O [NPHHUHTAX ﬂm__....ﬂ.ﬂE H OCHOBHBIX XAPaKTePHCTHKAX WIVUEHHBIX M,
NPUGOPON 1 APYEHY TEXHHYECKUY YOTPORCTE JLns PEHICHHA NIPAKTHYECKHX, Y4eDHO-HCCACN0BATENLCKHX W NPOSKTHLIX a1a4:

" HEROALIORATH THAHMA O fuIndeckHX oLeKTAX W NpoUeCcCAX B TOBCENHEBHON KHINK INH oBeCIEYenia DEIMACHOCTH 11PN
o0palleHdl ¢ NpubopaMy M TEXHHMECKHMEH YCTpORCTRAME, s COXPAHCHWA TA0POBLA M CODIIOJICHHA HOPM  IKONOIHHEC KOO
MOBECHHA B OKPY#AI0IIEH Cpeie, N8 NPHIATHA PEUICHH B TIOBCEAHERHON JHIIHIL

&.__..__;u.f.....r.__qh_r.. RV BT GOZMOMCNOC RS MV RO

* NMOHHMATE W ODBACHATE UENOCTHOCTH HIMNCCKON TeopHw, PATIHYATE IPAHNILBL € NPUMEHHMOCTH W MECTO B DSy JIpYIHX
thrinyecknx reopnii;

" BALIETE NPHEMAMH NOCTPOCHHE TEOPETHUCCKHY NOKAIATCALCTE, 8 TAKKE NPOrHOIHPORAHNA OCOBEHNOCTEH NPOTeKAHHA (PHIHYCCKIX
ABICHHH W 1IPOLICCCOR HA OCHOBE NONYYEHHbIX TCORETHHECKNX BLIBOL0E M A0KATITENLCTE:

" RAPAKTEPMIOBATL CHCTEMHYIO CBNEH MERIY OCHOBOTIONAMOWMMHE  HAYMHEIMH  [IOHSTHAMM: NPOCTPAHCTBO, BPEMA, MITEPHA
(HEIIECTBO, [100e ), IBHKEHHE, CHaa, IHCPIHA]

* BELIRHATE FHOOTETH HA CHORe 3HAHHA CCHOBONONIATNEH I ..Hu—._.wi._m.nhxm umHGIﬂI.w—.u_:ﬂﬁ._.ﬁ_m._ H FAKOHOE,;

* CAMOCTOSRTENEHD (AGHHPOBATL # NPOBOIHTE (M IHUECKHE IKCIIEPHMEHTHI;

* RApAKTepUIoBEATE [hobanbibie NPoBASMBL CTOSIIME NEPEN YeT0BENECTHOM: FHEPTCTHUECKHE, CHIPLEBLIE, IKONOIHUECKHE, W [Olb
(e B petennl STHx npobnem:

" PEUIATE HPAKTHRO-OPHEHTHPOBAHHLIC KANECTBEHHLIE # PACHETHRIE (DHIHYMECKHE 3aaauH ¢ BRIGOPOM (HIHYECKOH MOACIH, HETONBIYA
HECKOMBED (PHIMMECKNX 3aK0H0B HIH OPMYI, CRESLIBAIONINY HIBECTHBIE (PHEHYCCKHE BEIMMM- HEl, B KOHTEKCTE MERTIPEIMETHRIX
CBATEN:

* OOBACHATE NPHHLATTGL PaBOTE H XAPAKTEPHCTHRN HYYEHHBIN MAUIHH, HPHBOPOE 0 TEXHHYECKHX yeTpolicTs;



* 0DBACHATL YCIIOBHA NPAMEHEHHUA (PHIHYCCKUX MOJICICH NPH peitenui irsHyueckuy tanay,

HAXONHTE SIEKBATHYIO NPELIOKEHHOH 30249 (PHIHYECKYIO MOJCTb, PAIPCIUATE NPODAEMY KAK HA OCHOBE HMEIOUIHXCH SHAHWIL, TaK W
MPH N0- MOLH METOA0R OLEHKN.

B pesvastare wiyaenus Kypea duinkn 10 kaacea na Da3oBom YPOBHE YUEHHK 10/KEH:

Famn S RoHUMants

= cMpeT Aonsmyi; puIudecKoe ABneHHe, GHINHECKan BENHYHHA, MOJENb. THIOTE3A, (PHIHYECKHH JAK0H, TEOPHA, NPHHIIAN, NOCTYIaT,
NPOCTPAHCTEO, BPEMA, BEUICCTEO, BIAUMONEHCTEME, HHEPUHAILHAA CHCTEME OTCHETA, MATEPHANbLHAA TOYKA, WICAINLHBIN a3,
ABCOUIOTHO YEPHOE TEND, TCHA0BOH IBHIATENL, MEKTPHYECKHI 3apHL, MMEeKTPHYESCKHA TOK, NPOBOIHNK, NONYTIPOBOHMEK, JIHIICKTPHE,
naaIMa;

¢ CMBICT (PIECKEY BetiN TTYTh, NEPEMEILIEHHE, CKOPOCTL, YCKOPEHHE, MACCA, II0THOCTB, CHIR, AdRNEHHE, umnyibe, pabora,
MOUHOCTB, KHUETHYECKAR JHEPIHA, NOTEHUHANLHAR IHEPIHA, KOMPPHIHEHT NONEIHOIO JSHCTBHA, MOMEHT CHIALL, NCPHOL, “MaCTOT,
AMIIATY L Konehanni, Anuia BOOHBL, BHYTPEHHAA JHEPIHA, YAeHbHAA TenaoTa NapoobpasoBaHua, YASHbHAN TenioTa nianicHMus,
VACHBHAS TEILIOTA CROPaHnA, TeMNepaTypa, abeolioTHan TeEMNEPaTyPa, CPeHAs KHHETHYECKan JHEPTH HacTHIL BEIEC TR, KOIHYLECTHD
TEMNOTH, YIAENLHAA TEMIOEMKOCTb, BIZKHOCTE BOTAYXA, SMCKIPHMCCKHA 3apsil. CHIE MEKTPHUYECKOTD TOKA, WEKTRHYECKoe
HANPHIKCHHE, JIEKTPHUSCKOE CONPOTHRICHHE, paboTa W MOLWHOCTE WIEKTPHYECKOID TOKA, HANPAMCHHOCTE MICKTPHUECKOID N0,
HE.H_._G_.H._.._U_ NOTEH L HANOE, -w.___nrl_._.:.:w?:n..:.i_-?. ..“_:m._u:.“_.:_ .H:wrl._.nu:__._.ﬁﬂ—__.ﬁ_.ﬂ TR, uaﬂ_rlﬂ_unuhﬂ_w:vm.d_._—nmﬂm CHIE, y

* ORI _n.ﬁ.wr_w::._,..ﬂ._r.ﬂ.ﬂ SRR, E_ﬁuﬂm._-n.__q____.q.._.m. ....____....n.h.._..._._....____..h.q.u__.._.i.. _”.__ur._I“_.u.—..:._.F_ .“.__»._”_._._.....mu.____nu.w_.._:r:._ H OTHOCHTEARHOCTH, FaKONH .__mwﬁr“ﬂlu._u. KON
ApxuMena, sakonsl uHamMikn HLoToHa, 3500 BCEMUPHOTO TAFOTEHHS, 3AKOH COXPAHEHHA HMIYILCA U MEXAHMYCCKOR FHCPIHM,
FAKOH COXPAHEHNS IHEPIrHH B TENIOBLIX MPOLECTax, JMKOH TEPMOIHHAMHKH, 38K0H COXPAHEHHA WIEKTPHYCCKOrD 3apajia, sakod (ma
AU YMACTKD MICKTPHUeckon uenn, saxon JLroyss — Jlenua, 3axon ['yka, OCHOBHOE YPaBHEHHE KMHETHYECKOH TEOPHM raios,
YPABHEHHE COCTORHHA MACANLHOTO Fasa, sakon Kynona, sakon Oma ans nonHo#i uenm; oCHOBHBIE NOAOKEHHA WIVHAEMBIX iInIeckix
TEOPHE M HX POUIL B HOPMUPOBAHHE HAYUHOID MHPOBOTIPCHHS;

= BN POCCHICKRIY U AP VOSNCHBIY PUeH b, OKASABLUIHY HAHDONLILEE BAHAHKE HA PATBUTHE BIsHKH;

rmems

= onbceteants o obwgcHRnL draneckie SRTENLE. PARHOMEPHOE NPAMONTHHERHOE IBWAEHHE, PABHOYCKOPEHHOE NPAMOAHHEHHOES
ABHACHHE, PABHOMEPHOE JIBHKCHHE N0 OKPYIHOCTH, Nepeaady AaBieHHA HHIKOCTAMH M T23aMH, niasaHue Ten., auddnamo,
TEMNONPOROAHOCTD, KOHBEKIHIO, HITYHEHHE, HCHAPEHHE, KOHACHCAMID, KHIICHHE, MIABNCHNAE, KPHCTLLAMIALIMI, WEKTPHIAINIO Ten,
BIAHMOICHCTBHE MICKTPHYMECKUX 3APAA0E, TEIIOB0E TeHCTBHE TOKA, TEPMOMIEKTPOHHAR IMHCCHA, 3/IEKTPONHE, MA30BLIE PA3PAILI



* offuAchame HUINYECKIS RETENUR 1 CAOTICMB INET: TBWARIHE HeBOCHLIX TET | HEKY CCTBEHH B X

CHYTHHKOB 3eMiTH; CBOHCTRA ra0B, MHAKOCTEH, aMOPDHBIX H KPHCTALTHYCCIHX Tei:

* CRUCHIEINL i OFBACHAME PEDVIRMEME IKCHEPUMEHINOR HETABHCHMOCTS YCKOPEHHA CBODOANOTO NAACHNS OT Macchl IEIAILETD
TENA; HAMPEBAHHE FA3A NPH €ro DLICTPOM CRATHH W OXIAKASHHE NPH GHICTPOM PACHINPEHHH NOBLIICHWAC IABTEHHA Ta3a [IPH ero
HATPEBAHMM B 34KPBRITOM cocyie. GPOYHOBCKOE NBHACHHE: MEKTPHIALMIO Tell NPH MX KOHTAKTE: 3aBHCHMOCTS CONPOTHRNEHHS
NPOBOAHHKOR OT TEMIEPATYPH H OCBCILEHHA:

" CHIC B (DY HAAMEHTAIHIIE ONBITH, OKA1ABIINE CYUIECTREHHOE BIHSHHE HA pazBMTHE PHINKH;

" ORpEdeIinG XapaKkTep (IHIHMECKOTD Npouecca no rpadmky, TaBnue, thopmyne;

© OmitanTy THIOTESR OT HAYWHLIX TEOPHH] JeNaTh BRIBOAB HA OCHOBE IKCICPUMEHTANMHMX AaHHbIX: MPHBOAHTE TRPHMEDR,
NUKIILIBARUHE, Y10 HaDAOASHEA 0 IKCIEPHMENT SBISIOTCH DCHOBON [UIN BLUIBHKEHHS FHIIOTES | TEOPHIL. NOIBOIRIOT (POBEPHTEL
HETHHHOCTE TEOPETHYECKHX BRIBOJOBR] (MMIHYECKAN TEOPHA JECT BOIMOKHOCTS ODLACHATE HIBECTHAE SRICHMHA NPUPOJILE W HAYYHER
(PaKTI, NPEACKA3MBATE ELIE HEWIBECTHBIC

ABIEHNH,

® HpHso it BEUAMERS IPAKTHYECKOND TPHMEHEHHS (HIMMECKHX IHAHHIT TAK0HOB MEXAHHKHN, TEPMOJHHAMHKN W WEKTPOJAMHAMUKEN B
SHEPIETHRE: OLEHTOB, WUNGCTPHRYICWNK, YT0 HaBIKISHHA H IKCOEPHMEHT CAYMAT CCHOBON UTA BeUIBMASHES THIOTET 1 100T poeHn
HAYUHBIX TEOPHH, NPHBOIAMTE NPHMEPLl, NOKIIBIBAIOWINE, YTO IKCHEPHMEHT NOTRONAET NPOBEPHTE HCTHHHOCTE TEOPeTHYECKHX
BBIBOJOB. (iHIHYECKan TEOPHA J1aCT BOIMOKHOCTE OOBACHATE ABACHAR NPHPOABE W HayuHBie (DakTel; HIHHECKan TEOPHA HOIROANET
NPEACKAhIBATh BILE HEMIBECTHBIE HBICHHA W HX OCODEHHOCTH:

© MGG PACCTORRNE, NPOMERYTEH BPeMeHH, MACCY, CHIY, DABMCHME, TEMNEPATYDY. BAGHKHOCTS BOBIYXA, CKOPOCTL, YOKOPEHHe
CBODO/LIHOND NAACHNS; NIOTHOCTR BElECTBa, paboTy,

MOUIHOCTL, SHEPTHIO, KOMPPHIMENT TPEHUS CROABKEHHA, YARILHYIO TENIOEMKOCTh BElLECTRA, YACNBHYIO TENNOTY [UHaBIeHHA
HEIUECTHL, CHAY TOK3, HANPRAACHHE, WIEKTPHUCCKOS COTIPOTHBACHHE, paboTy M MOIHOCTS UEKTPHYECKOTD TOKA, IKBHBLICHTHOE
CONPOTHEICHHE JnekTpuueckon uenn; W10 » sy pedtee CONpoTHBICHHE HCTOM HHKE TOKA: NPEACTARIATE PEIYVILTATH HIMEPEHHI C
YUETOM HX NOIPeIHoCTel;

® APUACHANE NONYYEHHBIC SHAMUA 1A peinerHn dusHaeckux 3a/1au;

* HCROARIDEaM E IPHOBPETCHHBIE IHAHUA 1 YMEHUS B IIPAKTHICCKON JCATEILHOCTH 1 NOBCEHEBHON HHIHN JNA;

— obecietenns Be30NAaCHOCTH KHIHENEATENLHOCTH B NIPOLECCE HETOAb30BANNS TPAHCTIOPTHRIX CpencTn, BrIToBLIX JekTponpubopon,
CPEACTE DAIHO- H TENEKOMMY HHKALHOHHOH CRI3N:



— OUCHKH BAHANHS HA OPraHH3M HCIOBCKS W APYIHE OPraHWIMbl SArPAHEHHI OKPYRMOIIEH cpeibl;
PALIMOHATBHOO IPHPOIOTIONLIORAHIA H 3RILHTEL OKPYIKAUOUIEH cpebl,

Coaepsanne nporpamme
Hayunwii meron nosnanns npupoas (1 4)
Dusnka — GyHoamedTatLHas nayka o npupose. Hayussiii meron noswanns. MeTolisl HAyMHOrO HCCHeaoBaHna GHIHTECKHK SBICHNIT,
IKCHEPUMENT W TEOPHA B OPOUCCEe no3nanus npupotsl. [Torpelnoctn wiMepenna QHIHHECKHN BEIHYHHA, Hayuueie runorein.
Maotenn durtiieckmns apnenmii. Musnieckre sakons 1 Teopris. CPaHiuk IpHMEHNMOCTH (PHEHYECKHY JaK0HOR,
Pranieckas kaprina mupa, OTEPRITHA B HIHKE — OCHOBA NPOIPECCa B TEXHUKE W TEXHONOTHH MPOMIBOICTEE,
Mexanmia (26 4)
Cucrempl oteyera. Crangpisle W BEKTOpHBIE (HIHYCCKHE BEAHYHHL, MeXaHHYECKoe ABMMEHHE W ero BHALL OTHOCHTCABHOCTE
MUXAIHYECKOTD ABM#EHHA. Mruosennas ckopocts. Yewopenwe. Pasnoyckopernoe newaenue. /Bumende no okpyRHOCTH C
AOCTORHHDA 110 MoaYo ckopocTeie. Hpuiusn ornocurensiocT Fanwaea. Macea n cuna. 3agonst annamuxn. Cnocobi namMepenin
cuin. Huepunanbieie cucremsl orcdeTa. 3aKoH BCEMUPHOD TATOTEHHA. 3aKOH COXpaHEMMS MMIYALCA. KMHETHUCCKaN IEprus

pabora. TloTeHUHMANEHAR SHEPrHA Tela B rpaBHTALHOHHOM noae TToTeniHansHan SHEprin Yipyro aeopMHpoBRHHOIO Tena, Jakon
CONPAHCHWA MEXAHHYECKON JHeprin.

Henomempaun
SJABHCHMOCTh TRAEKTOPHN oT BRBOpa cHeTemBl oTeueta, [lagenwe Ten B Boayxe M B Baxyyme. Henenwe wHepn. Mavepenne cua,
Caowenne cun. 3asMCHMOCTE CHIBE YIPYTOCTH oT gedopmaiin. PeakTHenOe IBUAEHHC. [lepexoa noTeHUMANLHON YHEPIAH B
KHHCTHYCCKYIO W 0DpaTHOD,
DL tsibie MAGOPEROPNEE Patamib
1. Hayvuenne npnasenns Tena no okpysHOCTH.
2. Fisyqenne sakona coXpaienns Mexaiiyeckoi SHeprmm.

Mosekyasupuan dpminka. Tepmoaunasuxa (17 u)
MoTekyIApHO-KHHETHHECKAR TEOPHS  CTPOCHHA BELICCTBA M €2 IKCNEPHMEHTANLHEE ocHOBAHUS. AGCOMOTHAR TeMneparypa.
Ypasrenne cocTosnuA naeansioro rasa. Cewse Cpenuell KHHETHHECckol SHEprun TENNOBOID IBHMCHMA MONEEYD ¢ aBcomoTHoR
remneparypol. Crpoense munkocTed w reepiux ten. Kpuetannudeckue M asmopipinie Tena. Buyrpendas sneprus. Pabora w



TenAonepefaya Kaxk cnocobbl HIMEHEHHA BHYTPeHHel snepriun. llepsuwil o sropoil sakous TepMoaMHamMuki. TTpHHUH 1eicTBRA
Tennopsix Matnn. K11/ rennororo asurarens. [lpobnemel TeNIOIHEPIETHEN M OXPAHA OKPYRAOWEH cpeim.

Hevonempaijun

Mexannueckas Moaens DPOYHOBCKOrO ABHweHHA. MaMenenne NaBieHHs rasa ¢ HIMEHEHHEM TEMITEPATYPEI TTPH NOCTOSHHOM obheMe.
Hamenenmwe ofmema rasa ¢ MIMeHeHneM TEMNEPaTYPR TIPH NOCTORHHOM NaBneHHd. MaMenenne obhema raza ¢ MIMEHEHHEM JIaBaeinn

NPH NOCTORHHONR TeMnepatype. YCTpoHCTBO rurpoMeTpa W neuxpomerpa. Kpuctannnveckue o amopueie Tena. Moaenn rennosms
JABHIATENEH,

ARt bHas Satopmopias patmo
i, Cnsirnas nposepka saxkoda | ei-lroccaka.
Jaexrpoaunamuxa (23 v)

Semenrapisil JnexTpHYeckiil Japan. 3aKkon cOXpaHeHHs AeKTpHYeckoro apaga. 3akod Kynowa, Daextpudeckos noae. Paniocts
norenuHanos. nekrpoemiocts. Konnencarop, TocneaosarenbHoe H NapaiieibHoe coelHHene nposoaHdkos. Pabora 1 Mowmoet,
Toka. McrodHukn HOCTORHHOTD Toka. DaerTpojsmacyias cuna. 3acon Oma nas nonHol WIeKTpHHecKod nenn, DIeKTPHYCCKHiT ToK R
METLTAX, JAEKTPOAMTax, ralax u sakyyvse. [loaynposoaunii. [lnasma.
Hesomemperu
DnexTpusauma Ten. dnekrpoMerp. Baanmonefictane sapanos. JHepria IapmKeHioro KoHleHcaTopa.
TNERTPOHIMEPHTENBHBIE NPHOOPLI,
Dpcmatbible Tabopamopnae patoma °
4. HsyueHne nocaefosare o o apanieasHoro COSHHEHHS NPOBOIHHKOB,
3. Mamepenne J1C 1 BHYTPEHHETO CONPOTHRICHHA HCTOMHWKS TOKA,

. Hosropenwe (1 )

Mecro npeamera
Ha wayvenne dorsnin na Gazorom yposne o 10 knacce cpenHeil wikonst oTeoirTes 2 4 B Heaemo. [lporpamMma paccuntana Ha 68 u.



. Macuwwes U8, Byrosyes
MNpocpewenue, 2014,
2. Hapghenmeesa 1A, Terpan
3. Hamowencos B.C. Kepun
[pocsemenne, 2014,

Henoawiyemuiii yaebuno-meronnueernii
KOMILIeKe

B.b., Comcxuti HH, ®Ouwinka. 10 xnace. Yuebuur ais n.mEmn.mnmm:mqu_r:zx opraHdzaumii. M:

b AR naboparopueix pabor, 10 kaace. M.- lpocsemenne, 2014,

noea O.B. Tlporpamma sypea dusnkn s 1011 KIACCOB 0DMeoBpa3oBaTenbHRIX opradmsaiii. M.:

4. Mynsrumeaniinoe npunomenve yuebuuky Msakmena 7.5, byxosuesa B.b., Corckoro H.H. ®usmxa. 10 gnace. M.

Hpocsewenne, 2017,
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Temartnueckoe naannposanue yaebnoro MaTepuaIa

- Na Tema ypoka

Bueacnue (1 4)

1| Dunka n nozsanme mupa

[ Mexannka (264) = o
2| Mexannueckoe asmaenme. Cuerema orcuera

3 | Cnocobul onucanin asusenns. Tpaexropis. Hyth, Mepemewcnue

4| Pasnomeproe npamonineiinoe AsiEenne. Crkopocts

5| Yexopenie. Copocts npu ABKCHUM ¢ OCTORHHEIM YCKOPeHHEM =
6 | Pewenne saay

-

8

9

Uroboanoe nanenne ten. Jdeiskenne ¢ yekopenuen ceoboiHOrD nEaieHns
PagHOMEPHOE JIBHAEHHE TOMKNH 10 OEPYKHOCTH
Kunemaruka abecomorno reepaoro tena, Petnenme 3aay
10| Konmpoasnas patoma Ne | no tesie @ Oenoant KUHEMaMIKTY
11 | Mpusumn npuassnocts B Mexannke. Muepiims.
i [epawiii 3axon Hewrona y
12 | Cuna. Macca. Bropoii saxon Hiorona
13 | Tpernii sakon Huorona, | couenTpuueckan cucrema orcuera
14 | Pewenne sanay - -
A5 | Unawt 8 npupone. Cuna 19%ecty u 1akon BCEMHUPHOTD TSHIOTEH U
16 | Bee vena. Cunm ynpyrocrn
N7 | Bpowransias saboparopuas paGora Ne | «hisyueime ABKKENHA Tea 110 OKpy#RHOCTIY
18 | Cuansl Tpeiua
19 | Pewsenne 3anay

20 | Manyase. 3akon coxpanenus umnynsea. Peaktneioe asnmenne

11



21 | Pewenue 3aaav ) = o
22 | Mexanuueckan pabora M MOLIHOCT CHALL. DHEPrus . _
23 | 3akoH coxpanenns JHEPIrHl B MEXAHUKE ..
24 | bponransnas naboparopHas padora No 2 :#_d_.ﬁ_._:n FAKOHA COXPAHCHHA IHEPIHED
25 | Pemenpe 3anan .
- 26 m....u.,[#iu:_‘.s patioma Ne 2 no meste « Jaxonn dunamuki. Jakonst COXpanenus 8 Mexanises
27 | Pasnosecue Ten. Yenonna paBHOBECHA Ten
EF_..........__.___,._._.lm_._n: Ppusnica. Tepmonunamuia (17 u)
28 | Ocxosnste nonosmenns MKT. bpoyHosckoe annwenne
29 | Baaumoneicrane mogexyn. Crpoenne TREPIBIN, KHHAKHX H [A3000pa3Hbix Tea .
30 | Ocnosnoe ypasnenne MKT s nieansnoro rasa,
31| Temneparypa. Tennosoe pasHosecue. IHEPIUs TETIOROTO JBHASHHS MOJEKY N
32 | YpaBHCHHE COCTORNNA HASATLHOIO rasa. ["aIo8e1e 3aKoHb
33 | dponranshan :u.m:ﬁmam:mm. pabor ..zu 3 :mnn:mﬁ:zn:._ﬁh_u_w_mm nposepka 3akoda [ei-/loccaxan
34 | Pemienne 3aman - -
35 | Hacstennstii nap. Kunenwe. Bnawnocts sosayxa
36 | Crpoetne u cBORCTRA KPHCTAULTHHECKHX H amopdmeix Tea R~
37 | Konmpoasuan paboma Ne 3 no mese « Mosexyvaspan fostica v ,
38 | BuyTpenuas 3Heprud u paboTa B TEPMOJHHAMHKE
39 | Konmgectso remnotsl, Ypasnenne tennosoro Hananca = .
40 | Tlepastit 3KOH TEPMOHHAMHKH B
41 | Bropoii 3akoH TepMoiHHAMHEN N
42 | Tennoswie asurarean. K11 rennoseix nenraTeneii
43 | Pewenne 3anay N
44 | Konmponetan patioma Ne 4 no meve aﬂmﬁtn&i_ﬁﬁﬁt -
dhmﬁu&.:-ﬂi:ﬁ. (23 4) .
45 | Inexrpuueckuil sapsi. DnexTpHIauNa Ten. Jakon coxpaieHiR JIeKTPHYeCKOro 3apaia

12
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46

3akon Kynowa

47

Dnexrpuieckoe none. HanpmrenHocTs snekTpuieckoro nons

48

HNoge Touewnore sapasa w wapa. [puaumun cynepnomuxs nonei

49

[poBOAHKKH H AHANCKTPHEH B 3CKTPOCTATHYECKOM N0Je

S0

Hovenuuan snexrpoctariieckoro noas. Passocrs notenumnanos

51
53
54

=5

| BSCPARAE BT -

JaekTpoemkocts. Konjexcarop

-ﬁm:,.__u: He u1ad

“errpudecknii Tox. Yenomna cylecrsosanmns
ANERTPHUECKOTD TOKA

Jaxon Oma g yqacrga uenw, Conporusienne

| @ponrantian aaboparophas patora No 4 «Hayuenne MEPAIIEALHOTO W NOCASAOBATCARHOIO COSAHHEHUS POBMIHHKOEY

PaboTa 1 MOLHOCTE NOCTOAHHOTO TOKA

JnexTpoasrayan cuia. Jakon Oma ans noa-
HOM LenH

MpouTansHan naboparopHas pabota Ne 5 «Mamepenne )/1C u suyTpennero n__u:_u...“”msm.__ﬁ._su
HCTOMHHKE TOKD»

Pewenne saaau

| DNEKTPOHHAN IPOBOINMOCTE METIIIOB, FABHCHMOCTH CONPOTHRIEHHS OT TEMIEPATY b
| dneRTputieckinit 1ok 8 noaynposoaankax. [loaynposoasukossie npuGopsl

Kemmponsas padoma N 6 no mewe s Jnexmpodinanicg s

DACKTPHUECKIIT TOK B Baky yMe

| NEKTPHHECKHIl TOK B RHAKOCTAX, 3aKOH e TpOIIEa

AL Ll

dneripudecknii Tox B rasax. [liasma .

Hosropenue n obobuienne no reme « InexTpHueckHii Tox B PABIHYHBIX Cpeaaxy

Mosvopenne (1 4)

MorTgpenne u obobuenne B3yuennoro matepuana. [loaseaenne uroros paboTel 3a ron

13



Moypounoe naannposanue

Ypo

B

Hara

NPOBEIEHIS

Tema ypoka

Hpumewanne

LY ]

sy _ harry

Beeaenne 1( 4.)

i | | Wirnka FO3HAHHE MHpA.

T —=

Mexannka (26 .F_L-

Mexanmieckoe nenacenne. CHorema OTCYETH,

Crocolm ommeanns asimeHus. Tpae kropua. [y, [lepemenienme.

PasHoMepHoe npaMmonuneiinoe Aenakenue. Cropocth.

Yekopenue. CROPOCTE NPH ABHKCHITN © NOCTORH HBIM YCKOpEHHEM.

Pewenne zanay.

Crotioanoe nanenne ren. Jawenne ¢ ye KOPEHHEM CBOBOIHOMO
P SIEHIA.

- Pasnomeproe asukenne tougn OKPYHHOCTH.

Kunemaruka abcomornoro Taepaoro ena. Pewenue sanay.

Kowrponsnas pabora Mo 1 no Teme «OCHOBL KHHEMATHEHY

Flpusunn npuansnocti 8 mexamike. Miepuus, Neparii 3akon
Huorona,

Cuna. Macea. Bropoii sakos Huorona,

Tperuii 3akon Hetorona, leouentpiicekas cnerema oTCHera,

Pewenune qanavy.

Cuant B nipupoae. Cina THAECTH W 3AK0H BCEMUPHOTO THIOTEHHS,

14



j

16 w.u.m Tena. Cuiisl ynpyrocrn,
17 PpontansHas naboparopras pabora No | «Mayuenue aswsenns rena
- MO OKPYRHOCTH
18 Crint Tpenns.
19 | Pemenue samau.
A B Mmnynse. Jaxon coxpasenus nmnynsea. Peakrunnoe apumenne.
2 ! Pemenue samnay. |
22 L | Mexanudeckan padoTa H MOILHOCTE CHABLL JHepras,
3 | | JaKoH coxpaHenns IHePruM B MexaHuke.
24 MponTansHas naboparopuas padora No 2 «Mayuenue sakona
COXPAHEHHSA IHEPTHH? - B |
25 Pemenne sanay. .
26 | Konrponsnas pabora No 2 o Teme «3aK0HB IHHAMEKN. 3aKOHb
COXPAHEHHS B MEXAHUKED 1 |
27 Pagrosecye Ten. Yeaosus PaBnoBecHa Ten.
Moaexyaapras dusuka. Tepmoaunamnia (17 4) ."
28 Oehomiwae nonowennn MKT. bpoyroscioe geinkenue. ) _
29 Biaumoneicrene moneky. Crpoenne TBEPABIX, HHAKAX M
| razooDpazieix e, -
| 30| |  Denosnoe ypassenne MKT pan nneaasnoro raza, |
il Temneparypa. Tenaoroe papHoBecHe. DHEPIua TENIOBOTO JABHAEHHA _
| Monekya. L .
3 Il Ypassenne cocToRHmns HaeanbHOro rasa. | a308bie 3aK0HbBL. i
33 PporransHas naboparopian paborta Nod «DkcnepHMeHTaBIER
nposepka 3akona [Neii- Jlioccaxan 4l
34 | Pewenne 3anav. . L1
35 | Hacwunennwii nap. Kunenwe. Braxnocts sosnyxa.

15



36 Crpoenue 1 croiicTea :ﬁ:n._,u.__:s.._mnn:u H aMopiieix Ted,

37 Koutponsnan pabora Ne 3 rio Teme «Monexyaspran (puamian

RE BHyTpennas sneprua w paboTa B TepMOIHHAMMNKE,
39 Kosmuecrso rermorn. Ypasuenne rennosoro Ganatca.

40 Hepseiii 3akoH TepMoaHHAMHKH,
L4 Bropoii saxon tepMoisiamukm. -
42 Tennoseie asurarenn. KI1J1 rensopsix ABHratTenei.
43 Peienne 3anay, B
| 44 Rontpoasian padora No 4 no reme « Tepmoannamnkan _ B
. FnerTpoiannamnka (23 4.) —

45 DeKTpHUeckuii HPAL IeRTPHIALNE Ten. FAKOH OXpaHeHHa
s AIEKTPHYECKOND Tapsiia. A -
46 Jakon Kyaoua.

47 DneKTpHMECKDe None, Hanpssénnocts wekrpuueckoro nos.

48 lHone Toueunoro sapasa u wapa. Hpasuaun CYlepnosHunmn nonei,

49 _.E.uﬁh:__a: H AHIIEKTPHKH B 3IeKTPOCTATHYECKOM N10€, -

50 [MoTeruman aiexrpocTaTiieckoro nos. PasHocTs HOTEHHAI0R.
| 51 InerTpoemkocTh. Konacucarap, -

a2  Pemenne samay, - =
g Kontpoasmas pabora No 5 1o Teme «INeKTPOCTAT HEaY

54 JaexTpraecknil Tok. Yenorna cyilecTROBAHNA HIEKTPHYECKOID oK, i

35 3akon Oma nas yuacrka uenu. Conpornencnne, | -

56 Dpoyransian haboparophas pabora Ne 4 «HMayuenne napaiaeibHO Mo

H IIOCHEN0BATENRHOID CORIHHEHHS TPOBOIHHKORS 0

57 Paliora H MOWHOCTH TOCTORHHONO TOKA.

58 DaexTponsuicyas cuna. Saxon Oma s nontoil eI, =

59 Dponransnas naboparopuas pabora Ne 5 «Mamepenwe IJIC u

16



B TR ————————,

BHYTPEHHETD CONPOTHEICHHE HCTOMHHKA TOKD)
6l Pelrenne sanay.
61 Koutpoasuas pabora No 6 no Teme « nexTpoanHamukas
62 JNEKTROHHAR TROBOAHMOCTE METANIOE. JAEHCHMOETE CONMPOTHBACHHE
OT TEMIIEPATY B,
63 MexTpHIeCcKHil TOK B NIOMYTIPOBOIHHKAX. Hoaynposoauukossie
== npHdopsI.
b4 DNERTPHYECKIUIT TOK B BAKYYME, -
(5 CHIERTPHYECKHA TOK B HHAKOCTAX. 3aK0H 2neKTposniinia.
66 Duewrpuyeckuii Tox B razax. [iaima. "
67 OBabuieHue 1 NOBTOPeHne TeMbl « JACKTPHICCKIE TOK B PASIHIHLIX
[ Cpeliaxy ——
- Nosropenne (14.) _
68 Hosropenue n obobiicnne waysentnoro matepiana. Tlonsencnme
_ Hroros paborTst 3a roj. N
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JACT KOPPEKLLMM

NC ypoua

Tema ypoua

npoBegeHun

thakTHueckan

A8t
nposeAeHus

Npuunna
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