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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (u3uke 0a30BOro0 ypOBHS Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBaHMs pa3padoTaHa HAa OCHOBE IOJIOKEHHH M TpeOOBaHMM K pe3yjbpTaTam
OCBOEHHUSI OCHOBHOW 0OOpa3oBaTeNbHOM IporpaMMel, mnpeiactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€rom ¢enepanbHOl paboyeil MmporpaMMbl BOCHHUTAHUA |
KOHIIENIIMM MpenoAaBaHuss ydyeOHoro mnpenMera «®Pu3nka» B 00pa3oBaTEIbHbBIX
Opra”Hu3alusIx Poccniickon ®enepanny, peAU3YIOIINX OCHOBHBIE

0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMmbl 10 (U3MKE HAOpaBiIeHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa odydaromuxcs 10—11 kiaacco npu o0yueHuu
ux ¢pusnuke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-IEATEILHOCTHOIO MOIXO[A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METAaNpeIMETHBIM pe3yJibTaTaM OOy4eHHMs, a TaKkKe
YUHUTHIBAET HEOOXOJUMOCTh pEATM3ALUN MEXIPEIMETHBIX CBSI3e (PU3UKU C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE
LEIU U3y4YeHHs] (PU3MKU HA YPOBHE CPEJIHEro 00IIero o0pa3zoBaHus, IIIaHUPYEMBbIE
pe3yNbTaThl OCBOCHUS Kypca (PU3UKU: IMYHOCTHBIE, METANPEIMETHbIE, IPEIMETHBIE

(1a 6a30BOM ypOBHE).
[Iporpamma no gpu3uKe BKIIOYACT:

o TUTAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (hU3UMKM HAa 0a30BOM YPOBHE, B
TOM YHCJI€ PEIMETHBIC Pe3yJIbTAThI 10 TOJIaM O0y4YEeHUS;

o coziepanue yueOHoro npeamera « Pu3nkay mo rogam oOydeHHUs.

dusznka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYyMAas B
KayecTBE y4eOHOTO TMpeaAMETa B IIKOJIe, BHOCHT CYIIECTBCHHBIN BKJIAJ B CHCTEMY
3HaHU 00 okpyxatomeM mupe. [IIkoapHBIN Kype GU3UKHA — CUCTEMOOOPA3yIOITHi
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI

JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3Yy4aeMbIX XUMHEH, OHOJIOTHEH,
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dbuzudeckolr reorpadueid W acTpoHomuei. Mcmonp3oBaHME W AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  OmpenensieT Xapakrep U pa3BUTHE
pa3HOO0OpPAa3HBIX TEXHOJIOTUN B cepe IHEPreTUKU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHsI HOBBIX MaTEpHUAOB C 3aJaHHBIMU CBOMCTBaAMHU M Jpyrux. M3ydeHwue
(U3UKN BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHON KAPTHUHBI
Mupa oOydJaronuxcsi, B (OpPMHpPOBAHWE YMEHUW MPUMEHSATh HAYYHBIA METOJ

IMTO3HAHMUA IIPU BBIITOJIHCHUN UMHA y‘{e6HBIX HCCHCﬂOBaHHﬁ.

B ocHOBY kypca ¢u3MKu ISl YPOBHS CPEAHETO OOLIEro 00pa3oBaHUs MOJIOKEH

P MAeH, KOTOPbIE MOYKHO PaCCMAaTpUBaTh KaK IMPUHIIMIIBI €70 IOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COIEPXKUT MaTepuai U3 BCEX pa3AesioB (DM3MKH, BKIIOYACT Kak

BOITPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (Qusuku
o0bemMHEH BOKpYr (¢u3uMueckux Teopuid. Bemymmm B Kypce sBIseTCs
dbopMHUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U

IT0JIC.

Hoes cymanumapuzayuu. EE peanuzanus nOpeanonaraeT HCMOIb30BAHNUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HAayKH, OCMBICICEHHE CBSI3U Pa3BUTHS
(GU3KMKHU ¢ pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU

Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc ¢husuku npenanonaraet 3HaKOMCTBO
C MIUPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTMYECKUX TMPUIIOKEHUN H3YUYEHHBIX

TEOPUU U 3aKOHOB.

Hoes  skonoeuzayuu peanu3yeTcsi TMOCPEACTBOM  BBEIECHUA  DJIEMEHTOB

COACpIKaHUA, MOCBSIIEHHBIX 3KOJIOTHYCCKUM np06neMaM COBPCMCHHOCTH, KOTOPBIC



CBA3aHbBI C PAa3BUTUCM TCXHUKU H TGXHOJ’IOFI/II\/'I, a TaKXeE O6CY}KILCHI/I}I HpO6JI€M

PalOHAJIBHOI'O IIPUPOIOIIOJIB30BaAHUS U 9KOJIOTHYECKOI 0€30IMacHOCTH.

CrepHEBbIMU 3J€eMEHTaMU Kypca (U3UKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (u3uueckue Teopuu ((HOopMHUpPOBAHHME TMPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs (pU3ndeckoil Teopuu, poiu (yHIAMEHTAILHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPO/IC, FPaHUIIAX TPUMEHUMOCTH

TEOPHI, V151 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (M3HKU peau3yercs Mpexie
BCEro 3a CU€T OpraHU3alliy HSKCIEPUMEHTAJIbHOU JEATEIbHOCTH OOyYarolIUXCsl.
Jliist 6a30BOr0 ypoBHS Kypca (U3UKU — 3TO UCIIOJIb30BAHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPBIE B MPOTrPAMME
no (usuke OOBEAUHEHBI B OOIIMIA CHUCOK YYEHMUYECKHX NPAKTUYECKUX pPabdoT.
Boeigenenne B yKa3aHHOM IepedyHE J1abOpaTOpHBIX pPabOT, MPOBOAUMBIX IS
KOHTPOJII U OLIEHKH, OCYILECTBISETCS Y4aCTHUKaMH 0Opa30BaTEIbHOIO Mpoliecca
UCXO0JI1 M3 OCOOECHHOCTEH IUIAaHMPOBAaHUS M OCHalleHus kabuuera ¢usuku. [lpu
3TOM OOECHEeYMBAETCA OBJAJACHUE OOYYaAIOIIUMUCS YMEHUSIMU IPOBOJUTH
KOCBEHHbIE M3MEpPEHHUs, HCCIENOBaHUS 3aBUCUMOCTEN (PU3UUECKUX BEJIWYHH U

ITOCTAaHOBKY OIIBITOB ITO ITPOBEPKE NPECATTOKCHHBIX I'MIIOTEC3.

Bonbioe BHIMaHUE YACISIETCS PEIICHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1ad.
[Ipu >TOM A pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4M C SIBHO 3aJ]aHHOM
(GU3MYECKOW MOJENbIO, TIO3BOJISAIONIME TPUMEHSATh W3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasliefia Kypca, TaKk M HHTETpUPYsS 3HAHUS U3
pa3HbIX paznenoB. i KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJlaHus Ha
O0OBSCHCHHE TPOTCKaHUS (PU3NYSCKUX SIBICHUN W TIPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromye BbIOOpa (PHU3WYECKONW MOJENH IS CHTYallud TMPaKTHKO-

OpUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ tpeboBanusimu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecnieyeHn0 ydeOHOro mnpouecca 0a30Bbli YpOBEHb Kypca (PU3UMKH Ha YPOBHE
cpeaHero oOiiero oOpa30BaHMsI JOJDKEH H3Yy4aThCsl B YCJIOBUAX MPEIMETHOTO
KabuHeTa (U3MKKM WIK B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa HPEIMETOB
€CTECTBEHHO-HAYYHOTr0 LUKiIa. B kabunere (u3uKu AOMHKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBaHWE IS BBITIOJIHCHHUS YKa3aHHBIX B MpOTpaMMe II0

bu3HNKe yUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCTpalinoHHOE  000pynoBaHue (GOPMHUpPYETCS B  COOTBETCTBUU  C
MPUHLKUIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TporpaMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAIMi s
WCCIICIOBAHUST ~ M3y4YaeMbIX  SIBJICHUA W TPOILIECCOB, OMIUPUYECKUX U

Q)YHﬂaMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMCHeHHﬁ.

JlabopatopHoe o0OOpynOBaHUE JUIsI YUYEHUYECKUX MPAKTHYECKUX padoT
dbopmupyeTcss B BHUJIE TEMaTUYECKUX KOMILJIEKTOB M OOecreuuBaeTcsi B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydJalomuxcs. TeMaTHYeCKHe KOMIUICKTHI
71a60paTOPHOTO OOOPYNOBAHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX

M3MEPUTEIILHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOPATOPUH.
OCHOBHBIMU LIEJISIMU U3y4Y€HHSI PU3UKHU B 0011EM 00pa30BAHUHU SIBISIOTCS:

dbopMHupoBaHWEe WHTEpPEcCa M CTPEMJICHHUS OOYYalomuxcsi K HAyIYHOMY
U3YYEHHUIO TPHUPOIBLI, Pa3BUTHE HMX HHTCIUICKTYaJIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJI€ TO3HAaHUA M (opMuUpoBaHHE
MCCJIEI0OBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK Pe3ysbTaTa W3YYCHHUS OCHOB

CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHM3HUKU;



dbopMHpoBaHKE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIb30BAHUEM (PU3MUECKHUX
3HAHUU U HayYHBIX JOKA3aTEIbCTB;
dopMupoBaHHE NPEACTABICHUA O POIU (PU3MKHU ISl PA3BUTHUA JPYTHUX

CCTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHM.

]_IOCTI/I)KGHI/IG OTHUX ueﬂeﬁ oOecrneunBaeTcs PCHICHUEM CIICAYIOIIUX 3a1a4 B

nporiecce U3ydeHust Kypca (PU3UKH Ha YPOBHE CPEIHEr0 O0IIEero o0pa3oBaHMs:

nprUOOpEeTeHNEe CUCTEMbI 3HAHUN 00 OOmMX (PU3HUYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO busuky,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPUUKHY;

dbopMupoBaHHE YMEHUM MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
(bu3NUeCKUX SBJICHUNM B TPUPOJE M JUIsl MPUHATUS TMPAKTUUECKUX PEIICHUN B
MOBCEJHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS Ppa3IMYHbIX 3ajlad C SBHO 3aJaHHOMU
du3nueckoil MOJENbIO, 3a/ad, MOJAPa3yMEBAIOIINX CaMOCTOSTEIBLHOE CO3/laHue
dbu3uYecKor MOJIeTTH, aI€KBaTHOM YCIIOBUSM 3a/1a4H;

NOHUMaHUEe (U3UYECKUX OCHOB U TPHUHIUIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, NX BIUSHUS HA OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSATEIBHOIO TUIAHUPOBAHUS W TPOBEICHUS
GuU3MUEeCKMX  DKCIEPUMEHTOB, aHalM3a W  HUHTEpHpeTanud  HHPOPMAIINH,
ONpEAETECHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM Uil Pa3BUTUS YMEHHUU IPOEKTHO-UCCIEA0BATEIIbCKOM,

TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yudenne ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBaHust otBoautTcs 136 vacoB: B 10 knacce — 68 yacoB (2 yaca B HEEN0), B

11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenymaraempiii B mporpamMmme 10 (QU3MKE TMepeyueHb JabopaTopHBIX U

IMPAaKTHYCCKUX pa60T ABJIIACTCA PCKOMCHIAOBAHHBIM, Y4YHWUTCIb JCJIACT BBI60p



OpOBEICHUs] JIaDOPAaTOPHBIX padOT M OMNBITOB C YYETOM WHAUBUIYAIbHBIX

0COOCHHOCTEH 00yJarOIIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3z[e.11 1. ®u3uka u METOAbI HAYYHOI'0O ITO3HAHUA

®uszuka — Hayka o npupoge. Haydnsle METOABl MO3HAHUSA OKPYKAOLIErO
mupa. Poib sKcriepuMeHTa U TEOpUH B MIPOLIECCE MMO3HAHUS IPUPOJBI. DKCIIEPUMEHT

B (hu3HKe.

MOI[GJ'II/IPOB&HI/IG (1)I/I3I/I‘-I€CKI/IX SIBICHUM U IIpOLCCCOB. HaquBIe THUIIOTC3HI.
dusznyeckue 3aKOHbI U TCOPHHU. FpaHI/II_[bI IMPUMCHHUMOCTH (bPIBI/I‘IGCKI/IX 3aKOHOB.

HpI/IHI_[I/IH COOTBCTCTBHUA.

Pons m mecto ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KAapTHUHBI

MHpA, B MPAKTUYECKON JIEATEIBHOCTH JIFOCH.
Jlemoncmpayuu

AHanoroBele ¥ UU(POBBIE HM3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE

JTATYUKH.
Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

MexaHu4deckoe JABHOXKCHHUC. OTHOCHUTEIBLHOCTh MEXaHUYECKOIO JABHKCHMUS.

Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpedHsii CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHHE MAaTEpPHAIIbHOM TOYKH, WX MPOEKUMHM HAa OCU CUCTEMbI KOOpPIMHAT.

CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.



PaBHOMEpHOE U PABHOYCKOpEHHOE MPAMOJMHENWHOe ABkeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEpeMEUICHUs

MaTePHATLHOW TOUYKH OT BPEMCHHU.
CBoOomHOE TIazieHue. Y CKOPEHHE CBOOOTHOTO TaJICHUS.

Kpusonunennoe npuxenue. JIBukeHne MaTepualbHOM TOYKHU MO OKPYKHOCTH
C IOCTOSIHHOW IO MOXYJIKO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHAs CKOPOCTb.

ITepuon u wactora obOpanienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: CHOUIOMETD,

JBUKEHUE CHAPSJIOB, LICMTHBIC U PEMEHHbBIC MIEPEIayn.
Jlemoncmpayuu

MOI[GJ'IL CHCTCMBI OTC‘léTa, HWILTIOCTpAalA KHHCMATHYCCKHUX XapPaKTCPUCTUK

TIBYKEHUS.
[IpeoOpazoBanue TBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnrogenue nABMKeHUs Tena, OpPOLMIEHHOTO TOJ YIJIOM K TOPU30HTY H

TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.
HanpasneHnue cKOpocTu pu ABUAKEHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

I/IsyquI/Ie HCPAaBHOMCPHOI'O ABHIKCHHA C LCIBIO OIIPCACICHUA MTHOBEHHOU

CKOPOCTH.



HccnenoBanue COOTHOWIEHHMS MEXKIY IIyTAMH, HIPOWICHHBIMM TEJIOM 34
IIOCJICIOBATEIIBHBIC  pPAaBHBIE IPOMEXKYTKM BpPEMEHU IIPU PaBHOYCKOPEHHOM

JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.
N3ydenune nBMKEHHUS MIAPUKA B BA3KOMN )KUIKOCTH.
N3yuyenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Ippyammn  otHOocurenbHOCcTH  ['anmmies.  IlepBwii  3akoH  HproToHa.

I/IHepHI/IaJIBHLIG CHUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa AJist

MaTepuagbHOUW TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BceMupHOro TArorenus. Cuma Tspkectu. llepBas kocMuueckas

CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokos, ckoibxeHus, kaueHnus). Cumna tpenus. Cyxoe
TpeHue. Cuila TpeHUs: CKOJNBKEHHS U cuiia TpeHusa nokos. KoadduimeHnt tpenus.

Cuia conpoTUBIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH WJIU Tase.
[ToctynaTenbHOE U BpalaTeabHOE ABMKEHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT CHJIBI OTHOCUTEJIBLHO OCH BpamieHus. Iliedo cumbl.  YcinoBus

paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: IOAINITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu



SIBrienue nHEpIUK.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrioxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MTA/ICHUH.
CpaBHEHHE CHJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.
VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3ydenue nBuxeHust Opycka Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U

PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanne ycimoBuil paBHOBECHS TBEPAOrO TEJIA, HUMEIOLMIETO OCh

BpAILICHUS.
Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMinynsC MarepuanpHOM TOYKM (Tejla), CHCTEMBl MAaTEPHAIBHBIX TOYEK.
NMnynbe cuiapl M U3MEHEHUE HMMIYJIbCAa TEJA. 3aKOH COXPAaHEHUs HWMITYJIbCA.

PeaxtnBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.
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Kunernyeckass »Heprusi marepuaibHON Touku. Teopema 00 H3MEHEHUU

KHHETUYECKON OHCPIUH.

HOTCHHH&HBH&H OHCPIuU:d. HOTGHHI/IaHBHaH OHCPIUA YIpyro

nehopMUPOBaHHON MPYXUHBL. [loTeHIIMaNbHAS SHEPTHS Tela BOIU3H MMOBEPXHOCTH

3eMIn.

HOTCHHH&HBHBIG N HCIIOTCHIIMAJIBHBIC CHUJIBI. CBs3b pa6OTBI HCIIOTCHIIMAJIbHBIX

CHJI C HU3MCHCHHEM MEXaHMYECKOMU 9HCPIrun CHUCTCMBI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKOU IHEPIUU.
Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOAOMET, KONED,

MPYXUHHBIN IUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu
3aKOH COXpAaHEHUsI UMITYJIbCa.
PeakTuBHOE NBHXKEHHE.
[Tepexoa MOTEHIIMATBHOMN YHEPTUHN B KHHETHYECKYIO U OOpPaTHO.
Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yyenune aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX

HUTAHBIX MAassTHUKOB.

I/ICCJIGI[OBaHI/Ie CBiA3HU pa6OTBI CHJIbl C M3MCHEHHEM MEXaHUYECKOU OHCPIUHn

TE€Ja Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.
Pasznen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu
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OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U MX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBuxkenue. Juddys3usa. Xapakrep IBIKCHHUS W
B3aMMOJECHUCTBUSA 4YaCTUIL BelIlecTBA. MoOJIen CTPOCHHUSI Ta30B, KUJAKOCTEU W
TBEPJIBIX TEJ U OOBICHECHUE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX Mojelield. Macca u

pasmepsl MoJiekyi. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ uamepenue. lllkana temmeparyp

Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETHYECKON
TEOpUU HUJeaTbHOrO ra3za. AOCONIOTHAs TeMIliepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HEPruu TEIUIOBOro ABMKEHHs 4vactull raza. lllkama temmeparyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHuE MeHneneeBa—Knamneiipona. 3akoH
Janerona. M3omporeccbl B HICAIBHOM Tra3€ € MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpencTaBiICHUE M3OMPOIIECCOB: H30TEPMa, H30X0pa,

n3o0apa.

TexHuueckue YCTpOfICTBa N IIPAKTHYCCKOC IIPUMCHCHUC: TCPMOMCTDP,

OGapomerp.
Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JTUCKPETHOE CTPOCHHME BelecTBa, (Qororpaduu

MOJIEKYJT OPTaHUYECKUX COCTUHEHUH.
OnbiTel 10 U PYy3UN KUAKOCTEN U Ta30B.
Mopens OpOyHOBCKOTO ABHKCHHS.
Mogens onbita llTepHa.

OHBITBI, JOKa3bIBAIOIIHEC CymcCTBOBAHUC MCKMOJICKYJIAPHOT'O

B3aUMO/JIEUCTBHUSL.
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Mopaeinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OneITl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSIHHMS HMACAIBHOrO  rasa,

U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Ol'[peI[eJICHI/IC MaCCbl BO3ayXa B KJaCCHOM KOMHAT€ Ha OCHOBE I/IBMepeHI/Iﬁ

00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3yXa B HEH.

I/ICCJIGI[OBEIHI/IC 3aBUCUMOCTHU MCKAY ITapaMeTpaMM COCTOSHUS PA3pPCIKCHHOIO

rasa.
Tema 2. OcHosvl mepmoouHamuKku

Tepmoaunamuueckass cucreMa. BHYTpeHHss JHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI M cIOcOOBI €€ n3MeHeHus. KonnuecTtBo TermnoTsl U padbora. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MJAEAJIBHOIO  Trasa. Buael  teruionepenauu:
TEIUIONPOBOJHOCTD, KOHBEKLMS, M3JIy4CHHE. Y elbHas TEIUIOEMKOCTh BEIICCTBA.

KonuyecTBO TEMmIoTH IpH TEIIonepeaaye.

[lonsitue 006 agmabatHOoM mnpouecce. [lepBbIil 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHne mHEepBOro 3akoHa TEPMOJMHAMHUKU K H3omporeccaMm. ['paduueckas

MHTEpHpeTanus padoThl rasa.
Btopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TeruioBple  MammHbl.  [IpUHIUMOBL ~ JEUCTBUSL ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamnHax. Kod(p@UIMEeHT MoJIe3HOro
nevictBusi TeryioBod MamuHbl. [{ukn KapHo u ero kodpduumeHT mnoJie3HOTro

JEUCTBUA. DKOJIOTHUYECKUE MPOOJIEMBbI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHWE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.
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Jemoncmpayuu

V3MmeHeHrne BHYTpEHHEH HHEpruM Tella NpPU COBEPLICHUH pPAaOOTHI: BBUIET
npoOku M3 OYTBUIKM TOJ ACHCTBHEM CXATOro BO3/JyXa, HarpeBaHue 3¢upa B

JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).
N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.
OnebIT 0 aaAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, TBUTATENs] BHYTPEHHEIO CrOpaHusl, peaKTUBHOTO

JIBUTATEIS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3Mmepenne yaeabHON TEMIOEMKOCTH.
Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u KoHjeHcauusd. McnapeHue u kumneHue. AOCONIOTHas U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM map. VYaenbHas TemioTa

napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiioB. JKunkue kpuctamibl. CoBpeMeHHble MatTepuanbl. [lnaBnenue wu

KpUCTAITM3aIus. Y IeiabHas TerioTa miaBieHus. Cyoaumarius.
YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre YCTpONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH TOJYYEHHUS] COBPEMEHHBIX MAaTE€pUaliOB, B

TOM YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOI'NH.

Jlemoncmpayuu
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CBoiicTBa HACHIIIIEHHBIX TTAPOB.
Kunenune npu moHMKEHHOM JIaBJICHUU.
CnocoObI U3MEpEeHUs BIAXKHOCTH.
HaGnronenue HarpeBaHust v IJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMoHcTpalusi KpUCTasIoB.
Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
N3mepeHne oTHOCUTELHON BIIaXKHOCTH BO3/yXa.
Paznen 4. DjaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuka

3JIGKTpH3aI_[I/I5I TCJI. 3H€KTpI/I‘-I€CKI/Iﬁ 3aps. I[Ba BHa SJICKTPUYCCKUX 3apsa0B.
HpOBOI[HI/IKI/I, AUDJICKTPHUKH u MMOJIYIIPOBOAHUKMU. 3aKkoH COXpaHCHUA

QJICKTPHUYCCKOI'O 3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKUI 3apsi/l.
OnekTpuueckoe mnose. HanpsoxéHHocTe  anektpuyeckoro mons. [IpuHmun
CYNEPIIO3ULIMHA IEKTPUYECKUX NOJIel. JIMHMKM HanpspKEHHOCTH 3JIEKTPUYECKOIO

ITOJIA.

Pabota cun anexrpocratuyeckoro mnoss. [lorennman. Pa3HocTs moTeHIIMAOB.
[IpoBOIHUKM W AUAPIEKTPUKH B DJIEKTPOCTATUUECKOM moJie. [luanexTtpuueckas

IIPOHHUIACMOCTbD.

OnektpoémkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOIO KOHAEHCATOPA.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
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TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IIPUMEHEHHE: DJIIEKTPOCKOI,
AJIEKTPOMETP, DJIEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,

KOHJEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.
Jlemoncmpayuu
Y CTpOMCTBO M MIPUHLINI IEUCTBUSA JIEKTPOMETPA.
B3auMoericTBrE HANEKTPU30BAHHBIX TEIL.
DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.
[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.
DIIEKTPOCTATUYECKAS 3AIUTA.
JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTbD BJIGKTpOéMKOCTI/I IIJIOCKOI'O KOHACHCATOpPA OT INIOIIaN IIJIAaCTHH,

PACCTOSHUS MEXY HUMHU U JUAICKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3mepenne 3meKTpoEMKOCTH KOHAEH CaTOpa.
Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHMSI DJIEKTPUUYECKOIO TOKAa.

HUctounnku toka. Cuia Toka. [locTOIHHBIN TOK.
Hanpsoxenue. 3akon OMa Ji1s ydacTKa LEeTH.

3J’I€I(TpI/I‘-IeCKO€ COIMPOTHUBJICHUC. YI[CJIBHOC COIIPOTHUBJICHHUC  BCIICCTBA.

HOCJ’IC)IOB&TCHBHOC, mapajiCJibHOC, CMCITAHHOC COCAMHCHNUC ITIPOBOJHHUKOB.
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Pabora snexktpuyeckoro Toka. 3akoH JDxoyma—Jlenna.  MomHOCTh

QJICKTPHUYICCKOT'O TOKaA.

SHCKTPOI[BI/I}KYIHHJI Chujla M BHYTPCHHCC COIIPOTHUBJIICHHC HMCTOYHHKA TOKA.

3akoH Oma 111 OJIHOM (3aMKHYTOM) 3JIeKTpr4yeckoi nenu. KopoTkoe 3aMbIKaHUeE.

DNEeKTpOHHAS MMPOBOJIUMOCTh TBEPABIX METaJIOB. 3aBUCUMOCTh

COMPOTHUBJICHUSI METANIOB OT TeMnepatypbl. CBepXIIPOBOJUMOCTb.
DNEeKTpUYECKUidl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

HOHYHpOBOIIHI/IKI/I. CoOcTBeHHas )51 IMpuMCCHAasA IMPOBOAUMOCTD

MOJIynIpoBOHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DIIEKTPUYECKH TOK B  pacTBopax MW  pacijiaBax  3JIEKTPOJIUTOB.

SHGKTPOJII/ITH‘IGCKEUI AuCCconuralmsi. 3JIGKTpOJII/I3.

SHGKTpI/I‘-ICCKHﬁ TOK B Tazax. CaMOCTOSATCIbHBIM M HECaMOCTOSATCIbHBLIN

pazpsa. Monuus. [1nazma.

TexHuuecknue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, WCTOYHUKU TOKA, DIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE MMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIA JAHO/I,

TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.
Jlemoncmpayuu
N3mepeHne cuiibl TOKa U HAMPSHKEHUS.

3aBHUCHUMOCTD COIIPOTUBJICHUA HTHUIMHAPUYCCKUX IMMPOBOJHHMKOB OT AJHHBI,

IIomaau IoICpeCuIHOro CCYCHUA U MaTCpHaia.

CmMmenranHoe COCANHCHHUC ITPOBOAHHUKOB.
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[Ipsamoe wum3MepeHue DIEKTPOABMXKYIIEH Ccuibl. KoOpoTkoe 3aMbIKaHUE

rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.
3aBUCHUMOCTh COPOTHUBJICHUSI METAIIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB 3IEKTPOIUTOB.
HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.
OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydeHune cMeanHoro COeIMHEHUST PE3UCTOPOB.

I/I3MepeHHe BHGKTPOI[BI/I)KYHICﬁ CHUJIbl MCTOYHHKA TOKa M C€ro BHYTPCHHCTO

COMPOTHUBJICHUS.
Habmronenue anexTpoiusa.
MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢uzukm 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCS C
Y4ETOM  COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3ed C KypcaMu MaTE€MaTHKH,

OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAy4yHBIM (hakT, runoTesa, (pu3mdeckas BEIMYMHA, 3aKOH,

TCOpuUs, HEI6J'IIO)ICHI/IC, OKCIICPUMCHT, MOACIMPOBAHUEC, MOACIIb, UBMCPCHHUC.

Mamemamuxa: pellieHUe CUCTEMBbI YpaBHEHUH, THHEHHasA QyHKIHS, Tapadoa,
runepOona, ux TpaduKd W CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHTCHC, OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKICCTBO,

BCKTOPBI U UX ITPOCKIOHUH HAa OCH KOOPpAHNHAT, CJIOKCHHUC BCKTOPOB.
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buonoecus: mexanmdeckoe NBWKEHHE B JKUBOU mpupojae, muddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEpEauH, TEIUIOBOE PaBHOBECHUE),

ANEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumus: JAUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHUC aATOMOB M MOJICKYJI, MOJIb
BCHIICCTBA, MOJIIPHAA MaCCa, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TCII, KUJIKOCTEH U ra3os,
QJICKTPHUICCKHC CBOMCTBA MCTAJIII0B, QJICKTPOJIUTUICCKAA Aucconuanui,

rajbBaHHKaA.
l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JABUKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHHUS B TEXHHKE, NOAIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHECHUS
UMIyJibca B TEXHUKE (pakeTra, BOJAOMET W JApPYrue), ABUTaTEIb BHYTPEHHETO
cropanusi, maposas TypOUHa, OBITOBON XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJTYYEHHUs] COBPEMEHHBIX MaTepuajioB, B TOM YKCJI€ HaHOMATEpHAJIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTHYECKash 3alluTa, 3a3€MIICHHE HJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWUHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE puoOOPHI,

ANIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YPOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus (0a30BBIM YpPOBEHb) JOJKHO OOECMEUUTh JOCTUKEHUE CIETYHOUTUX

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMCTHBIX 06pa30BaTeJ'II>HI)IX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
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JIM4HOCTHBIE pe3yibTaThl OCBOEHUSI yueOHOro npeamera «Du3uKa» TOJKHBI
OTpakaTb TOTOBHOCTb U  CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMIO3HMIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAllUM, TO3WTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUIICKOr0 OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONbITA W ONBITA JESATEIBHOCTH B MPOLECCE PEAIN3ANUN OCHOBHBIX HAITPABICHUUN

BOCTIMTATEIHHON ACSITETLHOCTH, B TOM YHCJIE B YACTH:
1) rpakaaHCcKOro BOCIIMTAHMS:

*c(pOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA O0YUYAOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

SIIPUHATUE  TPAJAUIMOHHBIX  OOIIEUYETIOBEYECKUX T'yMAaHUCTHYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

®TOTOBHOCTh BECTU COBMECTHYIO JIEATENHOCTh B HHTEpPECax TIpakIaHCKOTO
oOI1ecTBa, yuacTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

eyMEHHE B3aUMOCHCTBOBATh C COITMATBPHBIMA HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

®TOTOBHOCTbH K TYMAHUTAPHOU U BOJIOHTEPCKOM JAEATENBHOCTH;
2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

e c(hOpMUPOBAHHOCTh POCCUNCKON Ipak 1aHCKOU UJICHTUYHOCTH, TATPUOTHU3MA;
®[[CHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM

POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;
3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

¢ Cc(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;
®CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI W IIEHHOCTH, B TOM YHUCIIE B

NESITEIIbHOCTH YYEHOTO;
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®OCO3HAHME JJMYHOTO BKJIa/1a B MOCTPOCHUE YCTONYMBOIO OYyIIIETrO;
4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ICTCTUYCCKOC OTHOILICHUC K MHPY, BKIIIOYAA 3CTCTUKY HAYYHOI'O TBOPUYCCTBA,

IpUCYIEro (pU3nIecKoi HayKe;
5) TpyA0BOro BOCIIUTAHUSI:

® UHTEpEeC K pa3jiudHbIM cepaM MpoPecCHOHAIBHON AESATEIBHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BBHIOOD
Oynymieit mpodeccur 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TLJIAHbL;

® TOTOBHOCThH M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH

(pU3HKM HA TPOTSYKEHUU BCEU KU3HH;
6) IK0JIOrHYeCKOr0 BOCIIMTAHHSA:

*C()OPMUPOBAHHOCTH IKOJOTUYECKOU KYJIBTYpPbl, OCO3HAHHME TIJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

¢ [UIAHUPOBAHUE U OCYIIECTBICHUE JIECTBUI B OKPYX AIOUIEH CpPEeie HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHSI YEJIIOBEYECTBA;

®pACIIUPEHHUE OINbITA JACATEIbHOCTH HKOJOTHMYECKON HANpaBIECHHOCTH Ha

OCHOBE UMCIOITUXCS 3HAHUH 110 (PU3HUKE;
7) HEHHOCTH HAYYHOT0 TIO3HAHUS:

eCc(pOpMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUYECKON HAYKU;

®0CO3HAHHWE LEHHOCTH HAay4YHOW JAESITENbHOCTH, TOTOBHOCTH B IIpoLEcce
U3Y4YEeHHUS] (PU3UKHU OCYIIECTBISATh IPOECKTHYIO U MCCIIEI0BATEIbCKYIO AESTEIBHOCTD

HHINBUAYAJIbHO U B I'PYIIIIC.
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METAIIPEJAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue 1eicTBUA:

®CaMOCTOATEIbHO  (OPMYIUPOBATh W aKTyaJU3upoBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

®OIIPENEIATh LEIU JACATENBHOCTH, 33aBaTh IIAPAMETPbl U KPUTEPUU HX
JNOCTHKEHUS,

®BBISBIATH 3aKOHOMEPHOCTH M NPOTUBOPEYUS B  PACCMATPUBAEMBIX
(pU3HYECKUX SABJICHUSX;

epa3pabarbiBaTh IUIAH PELIECHUS MPOOJEMBbl ¢ YYETOM aHalU3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

®BHOCUTH KOPPEKTUBHI B IETEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIILTATOB
LIEJIIM, OLIEHUBATh PUCKU NOCJIENCTBUN AEATEIBHOCTH;

®KOOPAVHUPOBATH U BHIIOJIHATH pa0OTy B YCIOBHSIX PEATBHOT0, BUPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

epa3BHUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HCHHBIX MPOOIIEM.
Ba3oBrle ucciieqoBareLCKHe 1eMCTBUSA:

®BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHSATUSAMH W METOJIaMHU
(u3nuecKoi HayKH;

®BIIAJICTh HABBIKAMH Y4€OHO-HCCIIEIOBATENBCKONW U MPOEKTHOM NeATeIbHOCTH
B 00JaCTH (PUBHUKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CaMOCTOSITEJIbHOMY TOHUCKY
METOJIOB pelIeHHs 3aaad (U3NYECKOTO COACpXKaHUS, MPUMEHEHHIO Pa3IAIHBIX
METO/IOB ITO3HAHWS;

®BIAZCTh BUIAMHU JIEATEIHHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHUA, €Tr0
MHTEpIpEeTalii, MPeoOpa3oBaHNUI0O W TPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX

CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YUCOHBIX TIPOEKTOB B 00J1acTH (PU3UKH;
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®BBLIABISITh PUYMHHO-CJIEICTBEHHBIE CBSI3M M aAKTyaJlU3WpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JIJIs1 OKAa3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

®aHAIM3UPOBATH I[IOJYYEHHBIE B XOJ€ PEHICHUS 3aJauyd  pPE3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIOBUSX;

eCTaBUTh U (HOPMYyIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
JEeSTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

®1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

eyMETb MEPEHOCUTh 3HaHWS 1O (U3MKE B TPAKTUYECKYIO 0O0JIacTh
KU3HEAECATEITBHOCTH;

®yMETh MHTEIPUPOBATH 3HAHMSI M3 PA3HBIX IPEAMETHBIX 001acTei;

®BBIJIBUTaTh HOBBIE UJIEU, IPEIJIAraTh OPUTUHAIIBHBIE MOIXO0/IbI U PELICHUS;

®CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEIICHMUS.
Pabora c nndopmanueii:

®BJIQJICTh HaBBIKAMHU IOJyYCeHHUS WH(poOpMamuu (HU3NYECKOrO COJCpPIKAHHUS W3
MCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSATEIHHO OCYIICCTBIISTh TIOWCK, AaHaJIH3,
CHUCTEMATHU3AIMI0O M HWHTEPIIPETalui0 HH(POPMAIMK Pa3IMYHBIX BHIAOB U (GopM
MIPEACTABIICHHS;

®OIICHUBATH JIOCTOBEPHOCTh HH(POpMAITHH;

®ICIIOB30BAaTh  CpPEACTBA  WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3aIlMOHHBIX
3a/1a4 ¢ coOJIoicHuEM TpeOOBaHUM APrOHOMUKH, TEXHUKHU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepexeHurs, MPaBOBBIX M ITHYECKUX HOPM, HOpM HHGOPMAIIMOHHOMN
0e30I1aCHOCTH;

eCco3/7aBaTh TEKCTHl (DU3MUECKOTO COACP)KAHUS B Pa3IMYHBIX (opMarax ¢
y4€TOM Ha3zHA4YeHHUsS] WHOOPMAIIUU U LIEJICBON ayIUTOPHH, BHIOWpas ONTUMATHHYIO

dbopMy TIpecTaBIIeHUs U BU3yaJln3aliu.
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KOMMyHHKaTHBHbIe YHUBEpPCAJIBHLIC yqeﬁnble HeﬁCTBHH:

® OCYIIECTBIIATH OOIIIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESITEIbHOCTH;

®pacro3HaBaTh MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallMdi W  CMSATYaTh
KOH(JIMKTHI;

®pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHSI C HCIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB;

®[IOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM U WHIAWBUIYATbHOU
paboThI;

®BLIONPATh TEMATHUKY U METOABl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

S®IPUHMAMATh L€JIM COBMECTHOM  JIEITEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHUCTBUA MO €€ IJOCTMKEHUIO: COCTaBJIATh IUIAH JCHCTBUM,
pacnpenensiaTb poii C y4€TOM MHEHHM Yy4YaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padoThI;

®OLICHMBATh KA4YE€CTBO CBOEr0 BKJIAJa M KaXJOI'0 YYACTHUKA KOMAHIbl B
001Ut pe3ysnbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

erpe/yiaraTb HOBBIE IMPOEKTHI, OLEHUBATH HWJECU C MO3UIUU HOBU3HBHI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

®OCYLIECTBIATh IO3UTUBHOE CTPATETMYECKOE IMIOBEACHUE B PA3JIUYHBIX

CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.
PeryiasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

®CaMOCTOSATEIBHO OCYIIECTBISTh MO3HABATENbHYIO JESATEIBHOCTh B 00JIACTH
GU3NKK W aCTPOHOMHH, BBISBISITH MPOOJIEMbI, CTaBUTh M (POPMYJIHPOBATH

COOCTBEHHEBIE 3aJ1a4H;
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®CaMOCTOSATEIBHO COCTABJIATH IUIAH PEHICHUS PACUETHBIX U KaueCTBEHHBIX
3aja4, IJIaH BBIMOJIHEHUS MPAKTUUECKO paboThl ¢ y4ETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPENOUYTCHHI;

®1aBaTh OLICHKY HOBBIM CUTYAIIM;

e pacIIUPATh pAMKH Yy4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

eqieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh ero, OpaThb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

® OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

®CII0COOCTBOBAaTh (HOPMHUPOBAHHUIO W TPOSIBICHUIO HPYAUIMH B 00JIACTH

(1)I/IBI/IKI/I, IMOCTOSIHHO IIOBBIIIATh CBOM 06pa3OBaTeHBHBIﬁ u KyanypHBIfI YPOBCHbB.
CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

®/1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

®BJIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedueKCHMM  KaK  OCO3HaHUs
COBEPIIAEMBIX JICMCTBUU UM MBICIUTEIBHBIX MPOLECCOB, HX PE3YyJIbTATOB U
OCHOBAHUIA;

®IICII0JIB30BaTh MPUEMBI peIIeKCHU IS OIIEHKH CHUTYallMH, BEIOOpAa BEPHOTO
pEIIEHHUS;

®yMETh OIICHMBAaTh PHUCKHM M CBOCBPEMEHHO MPUHUMATh PEMICHUA M0 HX
CHIDKCHHMIO;

S®IPUHAMAaTh MOTHUBBI M apPryMEHTBl JPYIUX IMpPU aHalM3€ Pe3yJIbTaTOB
JeSITEIIbHOCTH;

eIPUHUMATH ceOs, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

S®IPUHAMATh MOTUBBI M apryMEHTBl JPYIUX I[PU AaHAJINA3E pPE3yJIbTAaTOB
JIeSITEIbHOCTH;

e[IpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OLIMOKH.

25



B mporiecce moCTHXEHHS THYHOCTHBIX PE3YIHTATOB OCBOSHUS MIPOTPAMMBI IO
dbu3uke 1 ypoBHSA cpeAHero oOmero oOpa3oBaHUS Yy OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIAT AFOTITHIHA

c(hOpMHUPOBAHHOCTH:

®CaMOCO3HaHMsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHME, BUAETh HANpaBJICHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHOU cephl,
OBITh YBEpEHHBIM B Ce0€;

©CaMOPETYJIMPOBAHUs, BKIIOYAIOLIET0 CAaMOKOHTPOJIb, yYMEHWE IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHHE, CIIOCOOHOCTh aJalTHpPOBAThCs K
AMOIIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

®BHYTPEHHEN MOTHBALWH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LEIU U
ycnexy, ONTHUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JCHCTBOBATh HCXOAA W3 CBOUX
BO3MOXKHOCTEH;

®5MITATHH, BKJIKOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE
APYTUX, YYUTBIBaTh €ro IpH OCYIIECTBICHUH OOIIEHHS, CIHOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

® COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOILICHHUS

C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.
HNPEAMETHBIE PE3YJIBTATBI

K xonity o6ydyenust B 10 kyacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

® [EMOHCTPUPOBATh Ha MpPHUMEpPax pojib U MeCTO (U3HKU B (HOPMHPOBAHHUU
COBPEMEHHOW HAy4YyHOM KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIbHOCTH JIHOJIEH;

®yUUTHIBATh TPAHUIBl TPUMEHEHUS HW3YYCHHBIX (U3UUYECKUX MOJIETICH:

MaTepHualibHasl TOYKa, MHEPIHAIbHAsI CUCTEMA OTCUYETa, aOCOMIOTHO TBEPAOE TEJIO,
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UJCaTbHBIN a3, MOJEIN CTPOCHUS ra3oB, KUIKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

epacrno3HaBaTh (GU3HUECKHUE SBIECHUS (IIPOILIECCh) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOANHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE,
cBOOO/HOE TAJCHHUE TEJ, JBIKEHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBHE
Ten, auddysus, OPOYHOBCKOE JBUXKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPABIX TeT,
U3MEHEHHEe 00bEMa Tell NMpU HarpeBaHuU (OXJaKICHHH), TEIUIOBOE PAaBHOBECHE,
WCIIapeHue, KOHJEHCAlus, IUIABJICHUE, KPUCTAJUIM3alUs, KUIIEHUE, BIIAXKHOCTb
BO3/1yXa, MOBBIIICHUE [IaBJICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXIY IMapaMeTpaMu COCTOSHHS rasa B H30IPOLIECCaX, AIEKTpHU3aLus Ted,
B3aUMOJICHCTBUE 3apsJIOB;

®OIMKUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIB3Yys (PU3UUYECKUE BEIIMYUHBL:
KOOpJIMHATA, MYTh, MEPEMEILIECHHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejia, Ccuia,
UMIYJIbC TeJla, KUHETUYECKasi SHEPrusi, MOTEHIMANIbHAsI YHEPTUsl, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPU ONUCAHWU TPABUIBHO TPaKTOBATh
(GUBUYECKUIT CMBIC HCHOJB3YEMbIX BEIWYMH, WX OOO3HAUECHHUS W CIAUHUIIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTUMH
BEJINYMHAMU;

®OIKCHIBATh H3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEA W TEIUIOBBIC SIBJICHUA,
UCTIONIb3YsT (U3MYECKUE BEIMYUHBI: JIABJICHHE Tas3a, TeMIepaTrypa, CpemHss
KMHETUYECKasi DHEPrUsi XaOTUYECKOTO NBWKEHUS MOJIEKYJ, CpEeIHEKBaApaTHYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSS 3Heprusi, padbora rasa,
KOA((DUIIMEHT TIOJNE3HOTO JIEWCTBHS TEIJIOBOTO JIBUTATENs; TMPU  OMHCAHHUH
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCHOJb3yEMbIX BEJIMYMH, HUX
0o003HAaUeHUs W CAWHMIIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIONINE JIAHHYIO
(pU3MYECKYIO BEITUUUHY C APYTMMHU BEINYNHAM;

® OIKCHIBATh U3YUYECHHBIEC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE
sBIeHUs (TIPOLIECChI), UCTONB3Ysl (HU3NUECKUE BEIUUYMHBI: DJIEKTPUUECKUN 3apsi,

QJICKTPHUYCCKOC IIOJIC, HaHpH)KéHHOCTB IIOJIsA, MMOTCHIOHAJ, PA3HOCTh IIOTCHIIMAJIOB,
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IpyU ONMUCAHUM TPABUIBHO TPAKTOBaTh (PUBMYECKUM CMBICT HCIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W E€IWHMUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
TaHHYI0 GU3UYECKYIO BETUYHHY C APYTHMH BEIMYUHAMU,

® AHANTM3UPOBATHh (PU3NYECKUE MPOIIECCHI U SBJICHHS, MCIONB3YS (pu3nyeckue
3aKOHBI W TMPUHIMIBI: 3aKOH BceMupHoOro Tsarorenus, |, Il u Il 3akonsr HproToHa,
3aKOH COXpaHEHWsS MEXaHWYECKOW DSHEPruH, 3aKOH COXPAHCHHUS HMITYJIbCa,
IPUHIIAI CYMEPIO3UIMA CHJI, TMPUHIIMI PaBHOIPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KHHETUUECKYI0 TEOPHI0 CTPOCHMS BEIECTBA, TIa30BbIC
3aKOHBI, CBS3h CPEAHEH KWHETUYCCKON SHEPTHH TEIJIOBOTO JIBWIKEHUS MOJICKYT C
a0COJIFOTHON TeMmImepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsiga, 3akoH KyjoHa, mpu 3STOM pasanyaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA, €ro MaTEeMaTHUYeCKOE BBIPAKCHHE M YCIOBHUS (TpaHHIBI,
00J1aCTH) MPUMEHUMOCTH;

®O0BSACHATL OCHOBHBIC TMPHUHIIMIIBI JIEUCTBUS  MAaIllMH, MPUOOPOB U
TeXHUYCCKUX YCTPOWCTB; Pa3jN4aTh yCIOBUS MX OE30MacCHOTO HWCIIONBh30BAaHUSA B
MTOBCEIHCBHOM JKU3HU,

®BBITIOJIHATh DKCIIEPUMEHTBI 110 MCCIICAOBAaHUIO (PU3MUECKUX SIBJICHUU U
MPOIIECCOB C HWCIOJB30BAHMEM TMPSMBIX W KOCBEHHBIX HW3MEPCHUN, TPHU DTOM
dbopmyIupoBaTh MpoOIeMy/3a/1ady U TUIIOTE3y YICOHOTO DKCIIEpUMEHTa, COOMpPATh
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHNS, POBOAUTH OMBIT U (DOPMYIHUPOBATH
BBIBO/IBI;

®OCYIIECTBIIATH MPSMBIE U KOCBEHHBIC H3MEPEHUS (PU3UUECCKUX BEIIUMUWH, TIPH
OTOM BBIOMPATh ONTUMAJBHBIM CITOCOO W3MEPEHUS W HCIOJB30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHU;

®HCCIIC/IOBATh  3aBUCUMOCTH  MEXAY  (GU3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCcHpoOBaTh PE3yabTATHl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BHUJIC

Ta6J'H/I]_I n I’pa(I)I/IKOB, ACJIaTh BBIBOJIBI 11O PE3YJIbTaTaM UCCICOAOBAHUA
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ecoOMIOIaTh MpaBuiia OE30MaCHOTO TPyJa MPHU MPOBEICHUU HMCCIEAOBAHUN B
pamMKax Y4eOHOTrO SKCHEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM M IMPOEKTHOMN
NEATEIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOICTB M J1a0OpPaTOPHOro
000pyIOBaHU;

epemaTh pPacUCTHBIE 3aladyd C SIBHO 3aJaHHON (HU3WYECKON MOAECIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIUITBI, HA OCHOBE aHaJM3a YCIOBUS 3a/la4yH
BBIOMpaATh (PU3UYECKYI0O MOJENb, BBIACIATH (PU3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOAUMBbIE UId €€ pEIIeHUs, NPOBOAUTH pacu€Tbl M OLEHUBATh PEAIBHOCTH
MOJIyYEHHOT0 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

epeniaTh Ka4eCTBEHHBIE 33J]a4M: BHICTPAUBATh JIOTUUYECKU HEPOTHBOPEUUBYIO
LENOYKY paCCyKJICHH C OINOpPOM Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;

®lCMOJB30BATh  MPU  pPEIIEHHH  Y4eOHbIX  33Ja4  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U
MPEACTABICHUS] Y4eOHOM M HAy4YHO-TIOMYJSpHOW HH(OpManuu, MOIYYEHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJIy4aeMyt0 HH(POPMALUIO;

® [IPUBOJUTH NMPUMEPHI BKIIAJA POCCUICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHUE MTPOLIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TeXHOJIOTHU;

®1ICTI0JIb30BATh TEOPETUUECKUE 3HAHUA 110 (PU3UKE B MOBCEHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MpU OOpalleHHH ¢ NpUdopaMu M TEXHUYECKUMH
YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/10POBbS U COOJIIOJIEHHS] HOPM 3KOJOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

epaboTaTh B TpyHIe€ C BBINOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPyNNbl, PaLUOHAIBHO paCHpeneNsTh OOS3aHHOCTU W
IJIAHUPOBATH JIESATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsAX, aJ€KBATHO OLEHUBATH

BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
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Ne HaumeHoBaHue pa3iesioB M TeM Kosmn4yecTBo 4acoB Buasi, popmbi
n/n NporpamMmbl KOHTPOJIA
BCEro | KOHTPOJIbHBI | IPAKTHYeCKHe
e padoThl padoThI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 | ®usuka U METOIbI HAYYHOTO '_' ®poHTaTBHBIN
MMO3HAHUS orpoc,
MIMCbMEHHBIN
o1poc
Hroro no pazneny '_2'
Paznen 2. MEXAHUKA
2.1 | Kunemartuka '_5' a/p,
— (GpoHTaIBHBIII
2.2 | Aunamuka i ompoc,
e P P MUCbMEHHBIN
2.3 | 3aKOHBI COXpaHEHHs B MEXaHUKE 6 | 1 3aueT, poBepKa
TeTpajeu
Hroro no pazneny _18'
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 | OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON '_9' 1 a/p,
TEOpuu (bpoHTATBHBII
= orpoc,
3.2 | OCHOBBI TEPMOJIMHAMUKH 100 | A IHChMCHHELE
3.3 | ArperatHble COCTOSIHUS BEIIECTBA. B! onpoc,
£ KOHTPOJIbHBIE
@®a30BbIE IEPEXOABI
paboTHI,
CaMOCTOSITCIILHBIC
, IPOBEPOUHBIE
paboThl, IpOBEpKa
TeTpajaeu
Hroro no pasaeny i24'
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 | DnekTpocTaTHKa _10 _1 a/p,
pE— (bpoHTaNbHBIN
4.2 | TloCTOSAHHBI JJNEKTpUYECKMA TOK. | 120 | orpoc,
Toku B pa3nuyHbIX Cpenax MUChMEHHBIH
orpoc,
KOHTPOJIbHBIE
paboThl,
CaMOCTOSITENIbHBIE
, IPOBEPOYHBIC
paboThI, IPOBEpKa
TeTpajen
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Hroro no pazneny 22

Pe3epBHOE Bpems 21

IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
Ne | Neyu. Tema ypoka KosmnuectBo yacos
n/n | HeaeJl
" BCEro KOHTPOJIbHBIC MNPaAKTUYCCKHUE
padoThI padoThI
1 1 ®dusnka — Hayka o npupoje. Hayunbie MmeToas 1
NO3HAHMS OKPYKAIOLIETO MUPA
2. 1 Pousb u MecTo ¢u3nku B GopMHpPOBAHUN 1
COBPEMCHHOM HAyYHOUH KapTUHBI MHpPa, B
NPAKTHYECKOH eSITEIbHOCTH JIFOICH
3. 2 Mexanunueckoe arkeHre. OTHOCHTEIBHOCTD 1
MeXaHU4YecKoro ABmwkenus. [lepemerienue,
CKOPOCTh, YCKOPEHHE
4. 2 PaBHOMEpHOE PSMOJIMHEIHOE JBIKEHNE 1
5. 3 | PaBHOYCKOpEHHOE MTPSIMOJIMHEHHOE JIBIIKCHHE 1
6. 3 CBoboHOE MajieHne. Y CKopeHHe CBOOOIHOTO 1
naJIeHNs
7. 4 Kpusonuneiinoe apmkenue. J[pmxenne 1
MaTepUuaIbHON TOYKH 110 OKPYKHOCTH
8. 4 [puHumn oTHOCHTENBHOCTH [ amuiest. 1
HNuepunaneubie cuctemsl orcyera. [IepBbii
3akoH HproToHa
9. 5 Macca tena. Cuna. [IpuHIHI Cyneprno3uin 1
cuit. Bropoit 3akoH HeroToHa 1711 MatepuaibHOM
TOYKHU
10. 5 Tperwnii 3akoH HproTOHA /U151 MaTepraIbHBIX 1
TOYEK
11. 6 3aKkoH BCeMUPHOTO TAroTeHust. Crja TSKeCTH. 1
[epBas kocMuveckasi CKOPOCTh
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12.

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13.

Cuna tpenus. Koappunment rperns. Cuna
CONPOTHUBIICHUS IIPU JIBH)KEHHUH Tejia B
XKHUJIKOCTH WM Ta3e

14,

[TocTynarenbHOe 1 BpamaTeibHOE JBUKEHUE
a0CcoMIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI.
ILiievo cumel. YciioBUs paBHOBECUS TBEPAOTO
Tena

15.

HNMnynec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMITysbe cuibl. 3aK0H
COXpaHEHHUs UMITYJIbCa. PEakTUBHOE IBUJKEHHE

16.

Pabota u momHoCTh cuibl. Kunernueckas
sHeprusi MaTepuanbHoi Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPT U

17.

[TorenuunanbHas sueprus. [lorennuanbHas
SHEPrHs ynpyro AepopMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEPrus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

18.

HOTGHHI/IaJIBHI)IG 1 HCIIOTCHIIUMAJIBHBIC CUJIBI.
CBs13b pa6OTBI HCIIOTCHLUHAJIBHBIX CHJII C
M3MEHCHHEM MEXaHHICCKOM OHCPIUU CUCTCMbI
Ten. 3aKOH COXpaHCHUA MeXaHH4YeCKOM OHCPIun

19.

10

JlaGopaTtopHas paborta «MccienoBanue cBsizu
paboThI CHIIBI C U3MEHEHUEM MEXaHHYECKOU
DHEPIUH Tejla Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20.

10

KOHTpOJ’IBHaH pa60Ta mo Teme «Kunemaruka.
,Z[I/IHaMI/IKa. 3aKOHEI COXPAaHCHHUA B MEXAaHUKE»

21.

11

OCHOBHBIC TTOJI0KEHHS MOJICKYJIAPHO-

KMHETUYECKOW TEOpUH. bpOyHOBCKOE IBUKEHUE.

Muddysus

22.

11

Xapakrep JBMKEHUS U B3aUMOICHCTBUS YaCTHULL
BeniecTBa. Mozean CTpOeHUs ra3oB, KUAKOCTEN
Y TBEPIBIX TEN

23.

12

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

24.

12

TemmoBoe paBHOBecue. TemnepaTypa u eé
nsmepenue. lllkana remneparyp Llenscus

25.

13

Wneanpueiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

26.

13

AbGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
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KWHETHUYECKOW YHEPTUU IBUKEHUS MOJIEKYI.
VYpaBHenue Menpeneesa-Knaneiipona

27. 14 | 3akon JlansToHa. ['a30BbIE 3aKOHBI

28. 14 | JJaboparopHas pabora «MccienoBanue
3aBUCHMOCTH MEXKy TTapaMeTpaMu COCTOSTHHS
Pa3pEIKEHHOTO ra3a»

29. 15 | U3omporiecchl B HACATBHOM I'a3e U UX
rpaduyeckoe mpeacTaBIcHIe

30. 15 | BHyTpeHHss SHEPTUs TEPMOAMHAMUIECKOM
CUCTEMBI U cTIOcO0bI €€ n3MeHnenus. KonmmuecTBo
TEIIOTHI ¥ paboTa. BHYTpEHHSIS SHEPTHsI
OJTHOATOMHOTO HJICAJIbHOTO ra3a

3L 16 | Buasl Teruronepenaun

32. 16 | VaenpHas TEII0EMKOCTH BelecTBa. KomuecTBo
TEIUIOTHI [IPH Terionepenaye. AnuadaTHbIi
nporiecc

33. 17 | IlepBbIii 3aKOH TEPMOJIUHAMUKH U €TO
NPUMEHEHHE K H30IpoIieccam

34. 17 | HeobparuMoCTh IPOIIECCOB B IpHpoie. Bropoii
3aKOH TEPMOIMHAMHKH

35. 18 | ITpunmmmn aeticteus u KIT/I TerioBoii MamnHbl

36. 18 | Iuxi Kapuo u ero KITJ]

37. 19 | Dkonoruyueckue MPoOIIEMbI TEIIOIHEPTETHKH

38. 19 | O6o6marommii ypok «MoekyssipHast (PU3uKa.
OCHOBBI TEPMOTUHAMHUKH

39. 20 | KonrtposbHas pabdora mo reme «MoJieKyssipHas
¢usrka. OCHOBBI TEPMOIMHAMHUKID

40. 20 | TTapooOpa3oBanue 1 KOHAEHcalMs. VcnapeHue u
KUTIEHUE

41. 21 | AGCOIOTHAST M OTHOCUTEJIbHAS BIAXKHOCTh
BO31yxa. HacelmeHHslii nmap

42. 21 | Teépnoe teno. Kpucranmuueckre U aMmopQHbIe
Tena. AHM30TPOITUS CBOMCTB KPUCTAJLIOB.
XKunkue kpucramisl. CoBpeMEeHHbIE MAaTePHAIIbI

43. 22 | [InaBjaeHHe U KPUCTAILTU3ANNA. Y AeTbHAS
TeruioTa miasiaeHus. Cyonumanus

44, 22

ypaBHCHI/IC TEILUIOBOro OalaHca
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45,

23

DJeKTpu3anus Tell. DIeKTpUuYecKui 3apsia. IBa
BU/JIA JIEKTPUUECKUX 3aPsiIOB

46.

23

HpOBO,Z[HI/IKI/I, JUDJICKTPHUKHU U IMOJIYIIPOBOIHUKHU.

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

47.

24

B3aumoneiictBue 3apsnoB. 3akoH Kyiona.
TodeuHblil 2JIEKTPUYECKUH 3apsij

48.

24

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.

[TpuHIMI CYyTIEPIO3UIINH FIEKTPUUECKUX MOJIEH.

JInHun HanpsKEHHOCTH

49,

Pabota cui 3ineKkTpocTaTH4ecKoro moJis.
IMTorennuan. Pa3HocTs MOTEHIIMAIOB

50.

25

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC. III/IBHCKTPI/I‘ICCKHH
IMPOHUIACMOCTDb

51.

26

OnekrpoéMkocTs. Konnencarop

52.

26

DNEKTPOEMKOCTD TUIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJeHcaTopa

53.

27

JlabGopaTtopHast pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54.

27

[IpuHuMI nelcTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAJILHOIO arapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB

55.

28

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBaHus. [loctosHnbIi ToK. CHia ToKa.
Hanpsoxenue. Conporusnenue. 3akoH Oma uis
ydacTka Lenu

56.

28

[TocnenoBarensHOE, MapayieaIbHOE, CMEIIAHHOE
COEIMHECHUE NMPOBOTHUKOB. JlabopaTopHas
pabota «/3ydeHre CMENIaHHOTO COESTMHEHHS
PE3UCTOPOBY

57.

29

PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

58.

29

3axoH OMa a1 TOJTHOM (3aMKHYTOM)
anekTpuyeckoi renu. Kopotkoe 3aMbIkaHue.
JlabopaTtopnast pabora «M3mepenne I1C
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS

59.

30

SJ'ICKTPOHHEUI IMPOBOAUMOCTD TBép,Z[BIX
METaI0B. 3aBUCHMOCTD COITPOTUBJICHHUA
MCTAJIJIOB OT TEMIICPATYPHI.
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CBepX1poBOAMMOCTh

60. 30 | DnekTpuueckuii TOK B Bakyyme. CBoiicTBa 1
JJIEKTPOHHBIX MyYKOB

61. 31 | IToaynpoBOIHHUKH, UX COOCTBCHHAS U 1
pUMeCHas mpoBoauMocTh. CBolCTBA Pp—N-
nepexofa. I1o1ynpoBoIHIUKOBbIE TIPHOOPHI

62. 31 | DpekTprUEeCKHii TOK B pacTBOpax M paciuiaBax 1
JJIEKTPOJUTOB. DJICKTPOIIUTHYCCKAS
JUccoLUalus. DIEKTPOIIN3

63. 32 | DnekTpuueckuii TOK B razax. CaMOCTOSTEIbHBIN 1
Y HECaMOCTOSTENIbHBIN pa3psaa. Monnus. [1nazma

64. 32 | DnekTprUeCcKHe IPUOOPBI M YCTPOKMCTBA U X 1
IpakTHYECKoe MpuMeHeHue. [IpaBuiia TeXHUKH
0€e30MacHOCTH

65. 33 | O0oOmIamui YPOK «DISKTPOAUHAMHUKAY 1

66. 33 | KontposbHas pabora 1o teme «JIeKTPOCTaTHKA. 1
ITocTostHHBIN 2neKTpUYecKnuid TOK. Toku B
Pa3IUYHBIX CpeIax»

67. 34 | PesepBHblit ypok. KonTponsHas paboTa mmo teme 1
"OnekTpoauHaMuka"

68. 34 | Pe3epBHblii ypok. Q0000 YPOK 110 TEeMaM 1
10 xnacca

OBIIEE KOJIMYECTBO YACOB 10O ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAUJIBI J1JIS1 YYEHUKA

Juis yyammxcs:

1. Yueonuk B.A.KacesanoB, @usuka 10 kimacc: 6azoBsiii —M.: [Ipocsemenne, 2021T.
METOJUYECKHUE MATEPHUAJIbI JIUISA YUUTEJIA

Jast yumres:
1. VYuyebnuk B.A.Kacwsnos, @usuka 10 kimacc: 6a3osiit —M.: [IpocBemnienne, 2017r.
2. Mapon A.E. JIunaktudyeckue Mmarepuansl o ¢usuke. 10 kmacc. -M.: poda.- 2010r.
3. Crenanosa I'. H. Coopnuk 3amau o ¢usuke aiis 10-11 k. —M: IIpocsemenune, 201 1r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. UnrepaktuBHOE yueOHOE mocooue «Harnsanas ¢pusuka» aisg 7 -11 kimaccoB Ha AUCKax.
2. DnexTpoHHOE mocodue Ha auckax «OOpaszoBaTenbHbIe porpaMmbl: 7-11 kmaccen»

3. ITlopran QIMcTaHMOHHOTO 00yYeHUs 00YyUYaIMXCsl 00PA30BATENbHBIX OPraHU3aAUN
Canxkt-Ilerepbypra (rcokoit.ru)

4., Poccuiickas diekTpoHHas mkodiaa (resh.edu.ru)

MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOTO
MPOLIECCA

[IK, [TIPOEKTOP

YYEBHOE OBOPYJOBAHMUE

KOMIUIEKTBI OBOPYJAOBAHUA JUIA TIPOBEAEHUA JAEMOHTPALMOHHOI'O
OKCIIEPUMEHA 1 JIABOPATOPHBIX PABOT

OBOPYJIOBAHME JIJISI TPOBEJIEHUSI JIABOPATOPHBIX, TIPAKTUYECKNX
PABOT, JEMOHCTPALIUI

Bce 00opynoBaHue coriacHO HEOOXOAMMOMY MEPEUHIO JUIs POBEACHUS J1a00paTOPHBIX padoT.
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