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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBaHUN K pe3yJibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW MporpaMMmel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roMm (QenepasbHOH padoyeil mporpaMMbl BOCHUTAHUS M
KOHUEINUMK IpernojaBaHus y4ueOHoro mpeamera «@Pu3nka» B 00pa30BaTENIbHBIX
Oopra"usanusax Poccuiickon denepanum, peaNn3yOINX OCHOBHBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

CopepxaHue mnporpaMMbl IO (U3MKE HampaBiIeHO Ha (OopMUpPOBaHME
€CTECTBEHHO-Hay4YHON KapTHHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusiMm OI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOyueHusi, a TaK)K€ YYUTHIBAET HEOOXOIUMOCTb peaJU3alUU MEXKIPEIMETHBIX
CBsA3el (U3MKU C €CTeCTBCHHO-HAYYHBIMHU YyUE€OHBIMH MpeaMeTamu. B Helt
OTIPEETSAIOTCS OCHOBHBIE LIETH M3Y4YeHHs] (PU3UKU HA YPOBHE CpEIHEro oOIIero
o0pa3oBaHUsl, MIIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (DU3HKHU: JTUUYHOCTHBIE,
MeTarpeIMeTHBIC, ITpeMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (pU3HKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3Y/IbTATHI 110 TOJaM 00YUYEeHMUS;

e cojepkaHue yueOHOTO npenmera «Du3nKay 1o rojgam oOydeHus.

®du3nka Kak Hayka O HamOojee OOMIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIAJl B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKN — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHUM, H3y4aeMbIX XUMHUEH, OHUOIOTHEH,
dbuzudeckorr reorpadueid U acTpoHoMmuei. Mcronp3oBaHWE U aKTHBHOE
npuMeHeHue (GU3MYECKMX 3HAHUW  OmpelessieT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenune Qu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOydaromuxcs, B (GOpMHPOBAHHE YMEHUN MNPUMEHSThH
HAy4YHBII METO]I TO3HAHUS [IPU BBIMIOJHEHUN UMHU YUYE€OHBIX UCCIEAOBAHMM.

B ocHOBy kypca (usuku Juisi ypoOBHS CpeAHEro ooOiiero oOpa3oBaHUS
MOJIOKEH pAl WA, KOTOpble MOXXHO paccMaTpuBaThb Kak TIPUHLUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (HU3UKA
o0beIMHEH BOKPYr (Qu3Myeckux Teopuid. Bemymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
buzuku ¢ pa3BuTMEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gu3uku  mpeanoaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
U3YYECHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu pearusyeTcss TOCPEICTBOM BBEJECHUS DIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJOTUYECKMM TpobjieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM paloHaIbHOTO MPUPOOTIOIb30BAHUS M IKOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEJIHErOo OOIIEro
oOpa3zoBaHus SBIAIOTCS (U3MUecKkue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOEHUs (PU3NUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJAE, TpaHUIAX
NPUMEHUMOCTH TEOpHUM, JJIsI OMNHUCAHUSI EeCTECTBEHHO-HAYYHBIX SIBICHUU W
IPOLIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAX0J B Kypce (PU3HKU peamu3yeTcsl Mpexje
BCET0 3a CUET OpraHu3aliM SKCIEPUMEHTAIbHOU ACSTEIbHOCTH OOYyYarOUIUXCH.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB W JIAOOPAaTOPHBIX paboT,
KOTOpBIE B TMporpamMme 1o ¢u3nke oOBETUHEHBI B OOIIMI CIHCOK YIYCHUYCCKUX
PAKTUIECKUX paboT. BhijeneHne B yka3aHHOM IEpEYHE JIa0OpaTOPHBIX padoT,
OPOBOJAUMBIX JJIsI KOHTPOJSL W  OLIEHKH, OCYIIECTBISETCS Y4YaCTHUKaAMU
00pa3oBaTeNbHOIO TMpollecca MCXOAd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeumBaeTcsl  OBJIAJACHHUE
O0OyJaroIIMMHUCST YMEHHUSIMU TIPOBOJUTh KOCBEHHBIC W3MEPCHHUsI, HCCICTOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB TIO TPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

bonbiioe BHUMaHHME YHENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3aaad. [Ipu 3TOM 1711 pacu€THBIX 3a/a4y TPUOPUTETOM SBIISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJIAIONINE MPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjeia Kypca, Tak M HMHTErpUpys 3HAHUS U3
pa3HbBIX pa3ienoB. J[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
0o0BbsICHEHHE TpOoTEeKaHUsl (U3MUECKUX SIBICHUW U TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENU JIi CUTyallMd MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PDPIOC COO k MarepuanbHO-
TEXHUYECKOMY OOecrnedyeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bu3KMKU HA YPOBHE CPEHETO 00IIEro 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOTO KaOuHeTa (U3MKU WM B YCJOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (pu3uku MOKHO OBITH
HeoOxonuMoe JabopaTopHOE O0O0OpYIOBaHME /i BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no (U3MKe y4eHWYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIMOHHOE
000py/10BaHUE.

JlemoHCcTpanmoHHoe o0opyaoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  HM3Y4YaeMbIX SIBIEHMHA M  MPOILIECCOB, OMIMUPUYECKUX U
(GyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyJOBaHUE JUIsI YYEHHUECKUX MPAKTUYECKUX pPadoT
dopMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TeMaThuyeckue KOMILJIEKThI
7a00paToOpHOTrO OOOPYIOBAHUS JOKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3KUKH B 001IEM 00pa30BaHUHU SBIISIOTCS:

e (opmMupoBaHHe HHTEpeca M CTpEMJIEHUS OOYy4YaIOIIMXCS K HAYYHOMY
W3YYCHUIO TMPUPOIBI, PA3BUTHE HUX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUA U (POPMUPOBAHUE
HCCJIEA0BATEIBCKOTO0 OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHME HAYYHOTO MHPOBO33PEHHUS KakK pe3ylbTaTa H3YYeHHs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE€ YMEHUNH OOBACHATH SBJICHHUS C HCIIOJIb30BAHUEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poid (PUBUKHU OJIST PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTimkeHne 3THX 1eneld oOecreunBaeTcs pEIIeHUeM CIEAYIOIUX 3a7ad B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:



e TMpuoOpeTeHHWe  CHUCTEeMBbl  3HaHMM 00  o0mmX  (U3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIDHYIO  (DU3UKY, DJJIEKTPOJMHAMUKY, KBAaHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHMUS  JUIS
oObsicHeHUsI (PU3WYECKUX SBJICHUHW B TMPUPOAEC U I TNPUHATUSA
PAKTUYECKUX PEIICHU B TOBCEHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS pa3JIMYHBIX 3a/lad C SBHO 3aJaHHOU
¢uznuecko MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (PU3NYECKON MOJIENH, aJIeKBaTHON yCIIOBUSIM 3a/1a4u;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBLHOIO IUIAHWPOBAHUS U TMPOBEIACHUS
(GU3NYIECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpPIpeTalud HHPOpMAIIH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

e CO3/JaHME YCIIOBHUH 7Sl Pa3BUTHUS YMEHUN MPOEKTHO-HCCIEA0BATEIHCKOM,
TBOPYECKOM AEATEIBLHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEJHEr0 OOILEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme mo (QHU3MKE MEpeueHb JTa0OpaTOpHBIX W
NPaKTHYECKUX paboOT SABISETCS PEKOMEHIOBAHHBIM, YUYUTENb JeNaeT BBIOOD
NPOBEACHUS JIAOOPATOPHBIX PAa0OT M ONBITOB C YYETOM HHIUBUAYaTbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.



COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HaydyHble METOABI MO3HAHUS OKPYKAKOUIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxxeHue nepeMeIieHui u cioKeHue CKOpOoCTei.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitnoe  aBmxeHue. [IBUKEHME  MaTepuajbHOM  TOYKH 1O
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEITHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIC TIEpEeaadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKeHHsS Temna, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuna TtsokectH. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynarenpHOE U BpamaTeabHOE JBUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHHU4eCKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpAIICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXpAaHEHMS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus yIpyro
neopMupoBaHHONM  TpYKuUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTCHIUAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOW SHEPTHUM CHUCTEMBI TEl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXAHUYECKOW IHEPTrUu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Huddysus. Xapakrtep IBUKEHUS U
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TenoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBruna. ['a30Bbie 3akoHbI. YpaBHeHUe MeHnaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIYy MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U cTIOCO0bI e€ m3mMeHeHus. KommuecTBo TemioTsl U pabota. BHyTpeHHSIS
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 06 amumabatHom mporecce. I[lepBblil 3akOH TEPMOAWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MammHaX. Koaddumment mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenue BHyTpeHHEH sHEpTUM (TeMIlepaTyphl) Tea IIpu Terionepeaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsI BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuaibl. [lnaBienue u
KpUcTan3aius. Y aefabHas Tersora miaasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE NPHUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBICHUS KPUCTAIITMYECKOTO BELIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpu3anms Tel. OJIEKTPUYECKH 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apsiaoB. [IpOBOIHWKM, IOUANEKTPUKU W IOITYNPOBOJHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTh  dmekTpuueckoro mois.  [IpuHnun



CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabora cun  anexkrpocratmdyeckoro  mons.  [lorenmman.  Pa3HocThb
noTeHIuanoB. [IpOBONHMKM W JHUDJIEKTPUKM B 3JIEKTPOCTATUYECKOM  IIOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyUHbIN OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIbHOE COMNPOTHBICHHE BELIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOJBIKYIIASA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUWE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJIHOM (3aMKHYTOM) 3JIeKTpH4YecKor nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  META/UIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIpUMECHAs ITPOBOJMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.



DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHIL, MOTYIIPOBOIHUKOBBIHN 1101, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIeKTpoABMXKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, TUMoTe3a, (QuU3nMUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpenayH, TEIJIOBOE paBHOBECHUE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHHKE (pakera, BOAOMET W JpyTue), JABUTATE]b BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtositHHBIE ~ MarHuThl.  B3auMOmEeNMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarmutHOM uWHAYKUMH. [IpuHumn cynepnosunuu
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaerncTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM MHAyKIMH. [lOTOK BekTOpa MarHMTHOM
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIEGHME CAMOMHIYKUWH. OJEKTPOABIKYLIAs  cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJEOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIy MEXaHHMYEeCKUMH WU
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaromux KoneOaHUusX. BoIHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya U NOTPeOICHUE DIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU AJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).



Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbLEe 60JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSA M3JTYyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 351€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IUArHOCTMKA B TEXHHUKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmronenue oTpaykeHus: U MpeaoMICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KoJIeOaHUH.



UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)kxeHue,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne mM300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. LIBerT.

ColOuparomue u paccewBaroimue JUH3bL. ToHKas JnuH3a. DOKyCcHOE
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOuparolux U pacceuBaromux JnH3ax. Dopmyna TOHKOW JTUH3BI. Y BelIUYEHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTepGhEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIHUOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMNa.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUH OTHOCUTEIbLHOCTH
['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.
DHEprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHUS
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u ucciegopanue gporoddpdexra. Onbithl A. I'. CtoneroBa. 3akoHbI
dbotorddekra. YpaBHenue DuHmTeHa s Gorodrddexra. «KpacHas rpaHuna»
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUUK, COJIHEUHAs OaTapesi, CBETOAUOI.

Llemoncmpayuu

®oTod3¢heKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dekTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuO o -4acTHIL.
[lmanerapnas mogmens aroma. lloctymater bopa. U3nydyenume u mnorjomnieHue
(GOTOHOB TpHU TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bums
criekTpoB. CHEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactull. Bomusl e bpoiisa. KopnyckynsipHO-BOIHOBOM
Ty aJIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGmronenne nuHelyaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTuBHOro wu3iaydeHus. CBoiicTBa anbda-, Oera-, ramMmMa-u3aydyeHUs.
Bisinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPrETUKH. DKOJOTHYECKUE ACTIEKTHI SIAEPHON YHEPTETHKHU.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHnyeckue ycTpoucTBa U NPAKTUYECKOE NMPUMEHEHHUE: TO3UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Orarnbl pa3BUTHA aCTpOHOMUH. [IpuKIagHOEe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUHU.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Conneunass aktuBHOCTh. McrouHuk sHeprum ConHua W 3BE3N.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTUKHU. JHarpaMMma «CHEKTpPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» I 3BE3N TJIAaBHOW IMOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopust bonbiioro B3peiBa. PEIMKTOBOE U3IIyUYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usi CEBEPHOIO MOJyIIapys U IPKHUE 3BE3/BI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax nesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HayYHOUW KapTUHE MUpPA, POJIb (PU3UUYECKON TEOPUH
B (OpPMUPOBAHUM TMPEJCTABICHUN O (QU3MUECKON KapTUHE MHpaA, MECTO
dbu3nYecKkor KapTUHBI MUpa B OOIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocymecTBIsieTcs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHWE CHUCTEMBl YPaBHEHWM, TPUTOHOMETPUYECKHUE
(yHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIMH HA OCH KOOPJMHAT, CIIO)KEHUE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JBW)KEHUSI B )KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOM MPUPOJE, TEUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJX, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPAIbHBIN
aHAJIN3.



l'eocpaghua: marHUTHBIE TIONIOCA 3eMJIM, 3QJIEKU MArHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngHOCTHBIE PE3YyIbTAThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» JT0KHBI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
OTbITA U OMbITA JACSATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEJILHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHWBAaTh CHUTYAllMI0 M MPUHUMAaTh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUYAsS ACTETUKY HAyYHOTO TBOPYECTBA,
npucymero Gpu3n4ecKon HayKe;



5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3uuHbIM cdepam mpodhecCUOHATBHOU NEeSATeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynytieit mpodeccruu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JIaCTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHHUE U OCYIICCTBIICHUE JICUCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHUE IICHHOCTH HAYYHOW JCSATCIIBHOCTH, TOTOBHOCTH B IPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBIABJISAITH 3aKOHOMEPHOCTM W  IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS] MPOOJIEMbl ¢ YUETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIaJICTh HAYYHOW TEPMHUHOJOTUEW, KIIFOYEBBIMU MOHATHUSMH M METOJAMU
du3nyecKoil HayKu;



BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUECKOTO COJIEp)KaHHUsl, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTA MO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITH TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ PEIICHUs, HAaXOIWUTh apryMEHTHI JJIs JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IIEPEHOCUTh 3HAHUSA 1O (U3UKE B TPAKTHYCCKYIO 00IaCTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH TOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COACP)KAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEICTBa  WH(MOPMAIIMOHHBIX HW  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO37aBaTh TEKCThl (PU3WUYECKOTO COACPXKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOUIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DJIUKTHI;



pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHN C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHI,
pacmpenensaTh pojau ¢ yd4€TOM MHEHHMH YYaCTHUKOB, OOCYXKJIATh pPE3YJIbTaTh
COBMECTHO# paboTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMaH/bI B
OOIIIMIA Pe3yJIbTAT IO Pa3pabOTaHHBIM KPUTCPHSIM,

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTMHAILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYeCKOE TIOBEJACHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIaCTH
Gu3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJIHEHUS MPAKTUYECKON paboThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISIM;

BJIaJICTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUA WM MBICIUTCIBHBIX IIPOIECCOB, WX pE3YyJIbTAaTOB M
OCHOBAHHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYaIllH, BEIOOpA BEPHOTO
pEIICHMUS;



yMETb OLIEHUBaTh PHUCKH U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 HuX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBl JAPYIHMX TMpPH aHalM3e pe3ysibTaToB
NesITEeNIbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponecce noctukeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe I YPOBHSA CcpeaHero oOiiero oOpa3oBaHUA Yy OOYy4YarOIIUXCS
COBEPILIEHCTBYETCS HIMOIIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIFHOE COCTOSTHUE
ApYyTuX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOW KAapTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHAsl TOUYKa, MHEpIUAIbHAs CHCTEMa OTCUETa, aOCOJIFOTHO TBEPAOE TEJO,
UJECATbHBIN Ia3, MOACIH CTPOCHUS ra30B, JKUIKOCTENM U TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



ANIEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MIPSMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JBUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBUE Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJ P HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
pPaBHOBECHUE, UCIIAPEHHUE, KOHJEHCAlMs, IUIaBJIEHUE, KPHUCTAJUIA3AlLUs, KUIICHHUE,
BJIQXXHOCTh BO3/yXa, MOBBIIICHNUE IAaBJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsI3b MEXJIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30Ipolieccax,
ANEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHHYECKOE JIBIXKEHHE, MCIOJb3ysl (PU3NYECKHUe BEIUYUHBI:
KOOpJIMHATA, IYTh, MNEPEMEIleHHE, CKOPOCTb, YCKOpPEHHE, Macca Tejia, CHJa,
UMITYJIbC TeJla, KUHETUYECKAasl HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHuecKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBICT HCIHOJIb3YEMbIX BEIMYMH, MX OO0O3HAYCHUS] W EIUHUIIHI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OTUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (DU3MYECKHE BEIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTHUUECKOTO JBMKECHHS MOJIEKYJ, CPEIHEKBaJApaTUIHasI
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(DPUIIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAaHUU
NpaBUJILHO TPaKTOBAaTh (DU3UYECKUM CMBICH MCHOJb3YEMBIX BEJIMYHMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJIeHUsL (MIPOIIECCHI), UCTIONB3Ysl (DU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUN 3apsi/l,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTH MOJIsl, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
TaHHYI0 (U3UYECKYIO BEIMYUHY C IPYTUMH BEIIMUYNHAMH,

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl M SBICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHLHUI CYNEPINO3UIUNA CHJI, MPUHIUII PABHOMPABUS HHEPIUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
AJEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu >TOM pa3inyarh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MaCHOTO WCIIOJIb30BAaHUS B
MMOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI TI0 MCCIENIOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh mpobieMy/3aadyy U THUIOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O00pYJAOBaHUS, MPOBOAUTH OMBIT U
(bopMyHpOBaTH BHIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXAYy  (UBMYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHUH, MPU STOM KOHCTPYUPOBATh YCTAHOBKY,
(buKkcUpoBaTh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BU/JIe TaOIUIl U TPpaUKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coboaaTh mpaBuia 0€30MacHOTO TpyjJa MpH MPOBEICHUM HCCIICIOBAaHUM B
paMKax ydeOHOro JKCIEepHUMEHTa, Yy4eOHO-HUCCIIECIOBATEIbCKON W TMPOEKTHOU
NESATeTbHOCTU C HUCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOUCTB U JaOOpPaTOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THbIe 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOoUMBbIE NJis €€ pEeIICHUs, MPOBOJIUTh Pacy€Thl U OIICHUBATH PEATHLHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3NUECKON BEITUUUHBIL;

peliaTh Ka4eCTBEHHBIE 3a/1aUl: BHICTPAUBaTh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

UCIIOJIB30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMECHHBIC
MH(pOpPMaIIMOHHBIE TEXHOJIOTUU JISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINI
U TIPEJICTaBICHUS YYeOHON W HAy4IHO-TIOMYJISIPHON MHGOPMAIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
JUIsi o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYKAIOIIEH CPELE;



paboTatb B TIpyHIe C BBINOJHEHHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHUE pacCMaTpUBaeMOM IPOOIEMBI.

K konmy obyuenus B 11 kJjacce mnpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKON AESITEIbHOCTU JIOJEH, 1EIOCTHOCTh U €IUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TPUMEHEHUS M3YyYEHHbIX (U3HUECKUX MOJIeNeil:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, sJCpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa NpU pelieHHH (U3NIECKUX
3ajiay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHI W KBAHTOBOW (DPM3UKH: DJIEKTPUUECKasi MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECUCTBHUS TOKAa, B3aUMOJECHCTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMs, JAEHCTBUE MArHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTephepeHuus, audpakuus ¥ TONSpHU3AIMSA  CBETa, JHUCIEPCUS  CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IMYHbIX  Cpel) |

AIIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3yd (U3NYECKUE BEITUYMUHBI:
IEKTPUYECKUI 3apsj, CWIA TOKA, JJIEKTPUYECKOE HANPSKEHUE, DIIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, IEKTPOJBIKYIAS CHIIa, padoTa TOKa,
UHAYKIUS MarHuTHOro mnoussi, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyIIKH, SHEPIHsl 3JEKTPUYECKOr0 W MAarHUTHOrO MOJIEW, MEPHUOJ W 4YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M Ccuila TOKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHud, (OKYCHOE pacCTOSIHHE U
ONTUYECKasi Cuja JHMH3bIL, NP ONHCAHUM MPAaBUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(GopMyibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh W3YYEHHBIE KBAaHTOBBIE SBJICHUS W MPOLECCHI, HCIOIb3YS
(¢u3nyeckue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U



94acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (U3UYECKUNA CMBICIH
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEJTUUHHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI U MPUHLMNBL: 3aK0H OMa, 3aKOHBI MTOCIEI0BATEIRHOIO U MApaIeIbHOTO
COEAVHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH NPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODuWHIITeHa ans pororddexra,
3aKOH COXPAaHEHUs JYHEPIUH, 3aKOH COXPAHCHMS HMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMclia, nmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHsS (TpaHUIbI, OO0JIACTH)
PUMEHHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIUM MAarHUTHOT'O TOJISI TPOBOTHUKA
C TOKOM, cujibl AMmriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30MU;

BBITIOJTHATh DKCIEPUMEHTBI MO HCCIEIOBaHUIO (U3UYECKUX SBICHUN WU
MPOILIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU STOM
dbopmynupoBaTth mpoOieMy/3agady W TUNOTE3y Yy4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI PUBHUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCMOJIb30BaTh W3BECTHHIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHHWI: TPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYWH B BHJE TAOIUI] U
rpaduKoB, 1eTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,

coboaaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEACHUU UCCICTOBAHUM B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIICIOBATEIHCKON M MPOCKTHOU
JESTEIPHOCTA C MCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1abOPaTOpPHOTO
000pyTIOBaHMUS;

pemath pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1auu
BBIOMpATh (HU3UUECKYIO MOJEIb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOoAUMbIE Ui €€ pellleHus, MPOBOAUTH PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOTO 3HaYeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 337aUH: BBICTPAUBATh JIOTHYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PACCYKIEHUH C OMOpOil Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnueckue sIBJICHUS;

UCIIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUH
U TPEJCTABIICHUSI YyU€OHON M HAyYHO-NOMYJISIPHOM MH(pOpMalLUy, MOJIYYEeHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH AHAJTU3UPOBATH [10JIy4aeMyl0 HH(POPMAIHUIO;

OOBSICHATh MNPUHLUMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOTO UCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

NPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIET0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

UCTIONb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEIHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAaHEHHUsS 370POBbSI M COONIOICHUS HOPM 3KOJOTHIECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, pPALNUOHAIBHO pACIPEAesaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMAX, aIEKBATHO OLIEHUBATH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/ P Kourpoasnbie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kinemariia ° https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM 9 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK
' ®a3oBbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYeCKuil TOK. Toku B 12 bubnmnoreka L{IOK

' pa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHUe pa3aeioB U TeEM uugpoBbIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nojie. DIeKTPOMAarHUTHAS bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 9 1 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2.3 0] 10 3
frruka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Paszen 3. OCHOBBI CIIEIITUAJILHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atroma 4 bubnuoreka LIOK
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4.3 ATOMHOE AP0

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7 Et?r?snll/{gT:(;:)(I)lroulf £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 O6o61mato1ee MOBTOpPEHUE 4 l:;?:;:ﬁfg;ggﬁ 41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Gusuka, 10 kinace/ Msikumes I'.51., byxosnes b.b., Corckuit H.H.; mon
penakmueii [TapdentreBoit H.A. AkninonepHoe o6mecTBo «M3naTeancTBo
«IIpocBemenue»

» ®usuka, 11 ximace/ Msakumes I'.J1., Byxosues b.b., Yapyrun B.M.; ox
penaxnueii [lapdentreBoit H.A. AknmonepHoe o6miecTBo «M3maTenscTBo

«HpOCBCIHCHI/IC»

METOINYECKHUE MATEPUAJIBI UISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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